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Simple Ways to Change Emotional Reactions Through the Digital World by Mahi Patel

Abstract

Digital communication has dramatically changed over the last couple decades.  Many

people have used non standard grammar rules to express their ideas through social media

(Twitter) and texting. This paper examines how using all caps in tweets, no periods behind

phrases, and emoticons can affect specific emotions of readers. The findings show that using all

caps can cause a statement to have more emphasis among it and using no periods can cause a

person to feel a message to feel more sincere. The use of emoticons can affect competence and

warmth in a message. However there are some factors that can affect the specific kind of

emotion.

Introduction

Social media is a prominent part of today’s world. Millions of tweets go around

influencing how people act and respond. People tend to post images through instagram with

acronyms and abbreviated words. Along with social media, texting is another way the digital

world has progressed. Humans lean more towards it than physically speaking since it’s an easier

action. The rise of social media for communication has had a dramatic shift in how we use

language to communicate with one another. The grammatical convention of common texts seems

to not follow the traditional guidelines of orthography. For instance, below are five examples  of

ways in which different orthographic features affect the interpretation of a sentence (Figure 1).

Figure 1. Statement Examples and Interpretations

Statement Type Statement Potential Interpretations

Basic Statement Okay sounds good Normal, positive

Direct punctuation Okay sounds good. Serious

Exclamation punctuation Okay sounds good! Excited connotation

Capitalization OKAY SOUNDS GOOD Loud, positive

Emoticon Okay sounds good Glad, positive
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One particular challenge for communicating in the digital world is conveying the complex

communicative intent that we would often use in person such as body language, voice pitch, and

voice volume. Emotional information in particular can be challenging to convey without this

extra information. How can you communicate emotional reactions through the digital world

without adding more words? As highlighted in the example above, each of the sentences

communicates an emotional intent that is made more clear by using non-standard orthography.

Digital orthography has evolved in 3 key ways to address this challenge: using punctuation,

using capitalization, and using emoticons.

Using Punctuation to Convey Emotion

Punctuations are one way that we can alter orthography in order to convey specific

emotions. One study examined how the presence or absence of a period in text messages

changed the interpretation of a sentence (Houghton et al., 2017). Using images of phone screens

with text messages being exchanged, researchers tested whether writing a period after a phrase

would cause a message to be interpreted as less sincere. Across three studies, they manipulated

the response type and the punctuation.

In study 1, they examined how using the phrases yeah, sure, or ok affected the

participants emotional reaction and seriousness. To do this 49 people were asked to rate 16

different text messages that included one of the three one-word responses and had different

punctuation, period and no period. They found that typing a period after the phrase was

perceived as slightly negative and not sincere. This was shown as surprising because the overall

responses were on the positive side since they were all wanting and not rejecting. When many

people say yeah, sure, or ok then they typically give off a positive connotation since it is agreeing

to an action. However, it seems to be the opposite when a period is placed after the phrase.

In study 2, the overall format was the same but the word choice changed to the following: no,

nah, nope. Along with this, the period and no period format was kept just like the first study as

well. The results showed that it was rated negative both with and without a period, which makes

sense as all three word choices are rejected with a negative connotation. However, adding a

period made the negativity to be conceived as more abrupt, similar to the first study.
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In study 3, the three word choices were changed to a more neutral response: maybe, fine, and

alright. The format of the question was the same as the last two studies. The findings showed that

typing a period after a phrase was perceived as more negative than without, which isn’t

surprising because of the last two results of the past studies. However, the third study (neutral

phrases) had a smaller difference of effect than the past two studies (positive and negative

phrases.)

Altogether, these findings show that a period after a one-worded phrase can be perceived

as more negative and serious than without a period. Texting is a huge part of everyone’s lives

that small differences in reactions can be not noticed as much, just like this experiment.

Writing in Caps

Many people seem to text in all caps to show a difference in statement. Maria Heath led a

study to investigate how writing in all caps can cause possible emotional change. The overall

hypothesis stated that anger and shouting would be emotionalized with typing in all caps through

Twitter. To test out this hypothesis, an experiment was conducted with 35 participants, which

were all English speakers. In a laboratory based study, participants were asked to read tweets

aloud that varied in the capitalization of the message. While hyperlinks and emojis are a common

feature of tweets, the ones used in this study were purely text based in order to test whether the

capitalization manipulation affected the emotions expressed by the participants as they read the

tweets. In addition to that, the structure of the tweets were set up so about 15 of them were typed

out in all caps and the other 15 were typed out with standard grammar rules (first letter

capitalized.) Below is an example of the setup.

1) YOU LOOK AMAZING

2) You look amazing

Prior to giving these 30 tweets, a warm up activity of reading a short story was given to

get used to the system and microphone. Once the warmup was finished, they were pointed

towards the computer monitor to start the main experiment with the 30 tweets as explained

before. As the tweets popped up on the monitor they were encouraged to read the tweet in their

head silent before speaking out loud. The reason behind this is so they could think about the

phrase itself and the emotions received from it before speaking. To promote this idea, the

participants were told to not read out loud until a gesture was shown. For the results, it was found
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that pitch, intensity, and syllable were all influenced by whether or not the tweet was written in

caps or not. Along with this, a chart shows higher numbers that are above the noticeable

difference with all caps present. This causes a conclusion that these tweets can cause a higher

emotional arousal as well because high volume can mean that emotions are stronger.

Another study was led by Heath that further investigated specific emotions. Specific

emotions can split an emotion up into two different types. For example, anger is split up into two

versions: cold and hot. Cold anger is a more reserved and controlled type of feeling (lower

vocals) and hot anger is a more blown up and uncontrollable type of feeling(higher pitch and

volume). The hypothesis for study two also states that all caps lead to higher emotional arousal,

not just anger but other emotions as well. The overall experiment again used twitter tweets with

the same capitalization pattern (all caps and no caps duo), with emoticons and other extra links

discarded to avoid confusion. A total of 23 participants were tested in this experiment. The test

was conducted in a survey format, 30 tweets included, and without a specific location since it

was taken in each participant's home. The format consisted of three slide bars which

corresponded with three emotions: happy, sad, and angry. The left part of the scale stated “not at

all.” The middle part of the scale stated “moderate.” The right side of the scale stated “very

strong.” If a participant thought no emotion was felt then they were not forced to slide any of the

bars. The results for capitalization with the emotion happiness showed that it is conceived as

more happier. However, according to the ratings, the results for anger were unchanged and the

same. This makes sense because of anger being split up into two ways. As a connection, hot

anger was associated with typing in all caps and cold anger was associated with typing in lower

case. For the emotion sadness, no results were found; which makes sense since sadness cannot be

placed with more emphasis. These findings support the idea that typing in all caps can cause

higher pitch, intensity, and syllable but it does matter what specific emotion is provided and

expressed.

Emoticons Affecting Competence and Warmth

Another way emotions are expressed through texting and social media are emoticons.

Emoticons, also known as emojis, are emotional icons that represent facial expressions. A study

led by Glikson, Cheshin, and van Kleef, G.A (2018) investigated how a smiley emoji can affect

warmth and competence in a message. Using human pictures of facial expressions and text

8



messages with or without two smiley emojis, researchers tested levels of warmth and

competence perceived by the participants. The four different kinds of messages shown include: a

neutral (non-smiling) human face with both genders, a smiling human face with both genders,

text without smiley emojis, and text with smiley emojis. A 7-point Likert scale was used for the

participants to rate how warm and efficient they think each message is. The first comparison

includes the smiling human face conceived as warmer than the non smiling human face. The

second comparison includes the smiling human face perceived as warmer than the text with

smiley emojis. The final comparison under warmth showed that the text message with the smiley

emojis was perceived as warmer than the text only message. This means that the human image of

a person smiling was perceived with the most enthusiasm and warmth. The first comparison for

competence showed the smiling human face as drastically more competent than the non smiling

human face. The second comparison included the smiling human face and the text message with

smiley emojis, but no difference was found between the two. The third comparison included the

text message without smileys to be more competent than the text message with the emojis. The

overall study supports that the smiling human face was more perceived as competent and warm

compared to the non-smiling human face. However, text messages with smiley emojis are

perceived as more warm, but the level of competence is lower compared to the text only

messages. This entire study shows that emojis are a useful tool for communicating emotions,

however it can undermine the receivers confidence in the competence of the sender.

Conclusion

As time goes on many changes through orthography will continue to happen. Going back

hundreds of years ago, all the way to the religious manuscripts from Latin, punctuation was used

to help with physical and vocal performances of stories. As time went on, people transitioned

from reading out loud to silent reading, which was brought on by the creation of the printing

press. Near the time of the internet slowly progressing as the next invention, the action of

abbreviating words was used more often and emoticons were invented as ways of showing

emotions. It may seem that digital orthography changes are too drastic, but these changes need to

keep happening in order to meet the current needs of communication.

The digital world has taken over different communication forms whether that's through

twitter, texting, and any other form of social media. Tweets that are typed out with all caps are
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linked to higher emotion arousal, pitch, intensity, and syllable; however, this is dependent on the

emotion type. Using standard punctuation is not common in texting. Instead of writing with a

more normal grammatical form, writing without a period is more common because it doesn’t

cause a negative connotation to be connected and perceived. Along with that, emojis seem to be

part of many text messages since it allows it to be perceived as more warm and enthusiastic.

Even though these studies have accomplished the overall question of how different punctuation

and grammar can affect emotion, it still can be studied further since some limitations have been

found. For example, does the environment of a test affect the results (like in a home vs

laboratory?) This is also known as the Hawthorne effect, which can drastically change a person’s

actions if they are known to be observed. If somebody were to be in a normal, everyday

environment, then wouldn’t it cause them to show everyday emotions that they normally feel? A

laboratory can have a more serious aspect to a study which can lead to participants not being

comfortable and change up responses. Being able to answer questions like this can unlock

specific findings; for example, further studies can be used to guess and predict human reactions

all through social media for future reference. These are all questions that need to be further

solved and investigated.
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The Effectiveness of Organizational Computer Ethics by Aarav Pradhan

Abstract

Introduced in 1963, the IEEE code of ethics has been the basis of ethics in workplaces for

over 6 decades and continues to regulate the ethicalities of software development and intellectual

property protection. The eight principles set a clear expectation of professional workplace

practices, in the hope of promoting ethical behaviour in corporations. However, increased

disregard and lack of awareness have led to the effectiveness of computer organisational ethics

being put under heavy questioning by the public. This research will analyse the purpose of each

principle while discussing why and how their downfalls occur.

Key terms: Software Engineer, Intellectual Property, Data Breach, Software Piracy,

Organisational Ethics

Introduction

The IEEE code of ethics consists of eight principles based on setting the guidelines of

ethical practices at a workplace with professional software engineers, sharing a joint consensus

on the expectations of ethical practice when developing software (IEEE)

The code of ethics discusses 8 major principles that corporations and software engineers must

follow to prevent the loss of intellectual or personal property owned by the user or another

organization, the creation of software for malicious intent or unfair behaviour at the workplace or

online (which includes: discrimination against race, religion, gender, disability, age, national

origin, sexual orientation, gender identity, or gender expression (IEEE)

The public perception of these Ethics and rules set for software engineers and internet users is

becoming increasingly negative due to repeated occurrences of cybercrimes and threats globally,

the alleged lack of harshness and inability to regulate the expanse of the internet has been a

major cause for concern publicly. The code of ethics has limited jurisdiction in cyberspace and

can therefore not enforce or enact any restrictions themselves, making the maintenance of ethical

practices throughout the technological industry a challenging task. With the increased

complexity of technology and newer methods of disobeying the ethics set by these organisations,

the limitations of the Current code of ethics are becoming increasingly apparent.
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Table 1. The 8 Principles of the IEEE Code of Ethics (Karim et al.)

The known significance of the IEEE Principles Public, Profession and Product

This principle focuses on the intention of a software engineer when designing software

for public use. This is to prevent the creation of software that has the intent of stealing or

harming the private property of a user. Software should be created for the benefit of the public

rather than the personal gain of the software engineer, this includes the addition of accessibility

features and safeguarding of user data.

The principle of profession encourages software engineers to promote their profession as

an ethical and transformative role while supporting other peers in the same profession. It also

ensures that software engineers remain meticulous in their review of software and design, taking

"responsibility for detecting, correcting, and reporting errors in software and associated

documents on which they work" (IEEE). It emphasises the importance of following the

regulations as a professional software engineer and understanding the implications of violating
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any such codes set. Similar to the principle on "Public," the principle on "Product"  sets the

expectation of the highest standard work possible by a software engineer. Engineers and

developers would be required to assess, design, and implement software in the best conceivable

way without any form of compromise. This ensures the quality of software delivered to users is

to the highest level, helping cultivate a more productive and evolving industry.

Client and Employer

Software engineers should design software that satisfies the requirements set by the

employer, therefore the software must be reviewed and designed thoroughly. This principle

ensures that software engineers design software without an ulterior motive or deviation from

what is required of them. It sets the relationship between two parties who must interact

constantly to ensure the distribution of software to the public.

Judgement and Management

A developer is expected to follow their professional intuition to make decisions on the

design and functionality of the software. Additionally, this principle protects the validity and

relevance of the professional opinion shared by an engineer, which in turn ensures that only

professionally reviewed decisions are made when creating a product. This principle also

discourages unethical practices rooted in improper financial practices

The principle of Management urges software engineers to encourage ethical practices in

the workplace. While maintaining a professional judgement, a software engineer must also

consider the ethical implications of their actions while promoting an "ethical approach to the

management of software development and maintenance" (Figure 1). Additionally, it sets the

expectations for a manager who is leading a team of developers, mentioning: "5.05. Ensure

realistic quantitative estimates of cost, scheduling, personnel, quality, and outcomes on any

project on which they work or propose to work, and provide an uncertainty assessment of these

estimates" (IEEE)

Colleagues and Self

Software engineers are expected to credit the work of their colleagues or others in the

field when using the work of other professionals, and additionally review their and their peer's
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work in an "objective, candid, and properly documented way (IEEE). Additionally, it emphasises

maintaining proper work practices while not adversely affecting any of their colleague's careers

unless they believe that the actions of the colleague are against the common interests of both the

public and the employer.

The ineffectiveness of Organisational ethics in preventing Ethical Violations

Example 1: 2013 EnerVest data wipe:

A court case between US Company “Ener Vest” and former employee Ricky Joe Mitchell

erased backup data that was vital to the functioning of the company. Due to Mitchell’s actions,

over a million dollars of revenue was lost by the company during the period of retrieving data

from other backups. The following statement was made: Mitchell, who knowingly accessed a

protected computer without authorization, erased backup information, and disabled a data

replication process designed to transmit backup data that was stored in Houston, Texas. Mitchell

is also alleged to have deleted all of the company’s phone system accounts, extensions, and

accounting data. (United States Department of Justice) The preceding example is a prominent

example of unethical practices by employees’ part of a computer relevant workplace, thus

proving how workplace ethics in computer science are often disregarded or forgotten for the

purposes of monetary benefit or in this case, revenge.

Example 2: 2021 Tesla data breach:

While corporations have acknowledged the IEEE code of ethics, ensuring that all

employees abide by those principles poses a major challenge. Due to the increased reliance on

private cloud platforms, private networks, and private server-units; employees are able to steal

and distribute valuable user or company data. A very recent example is the US Northern District

court case between Tesla Inc. and Khatilov, who was an employee working for Tesla. During the

court hearing, the following statement was recorded:

"Plaintiff Tesla, Inc. has filed an ex parte motion

for a temporary restraining order to restrain

defendant Alex Khatilov, who allegedly stole from

Tesla during his two-week employment at Tesla."
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Khatilov saved approximately 26,377 files relating to Quality Assurance computer scripts

(United States District Court - Northern District of California)

These court hearings took place in 2013 and 2021, respectively. The occurrence of

internal and partner initiated data theft has only continued to increase in frequency and scale in

the 21st century. Data from the Verizon Data Breach Investigation Report (figure 2) shows that

approximately 20% of breaches in a sample of 5146 breaches were led by Internal and Partner

perpetrators, including company employees and business partners. The frequency of data

breaches and information theft in an organisational scale has increased significantly in this

decade, the data represented above suggests that the most prominent actors of data and

information theft are External threats who do not relate to the corporation. However, a

substantial amount of information theft is performed by internal and partner actors who either

work for the impacted organisation or affiliate with them. Additionally, it was visible that the

intentions of each of the perpetrators of the data breaches and data theft lied either in monetary

gain or in revenge. For employees expecting a termination of their employment, the likelihood of

unethical practices increase substantially. It is therefore suggested that all corporations be

vigilant of the data and information that remains accessible. In many data breaches, the cause for

data loss is the carelessness of the employer when it comes to data access. While the employee

violated the principles, it is also the job of the employer to manage and prevent the occurrence of

such violations, which is something the public does not correlate to computer organisational

ethics.

Corporate Negligence of Product Useability

Software engineers are expected to act “consistently with public interest” (IEEE), yet

several pieces of evidence display a degree of great negligence in the creation of medical and

biometric software and technology meant for all demographics.

A study by the Journal of The American Medical Association discusses the disparities of “pulse

oximetry” technology when measuring the arterial blood gas levels. The study analysed the

oxygen saturations of 7126 patients, of which 1216 patients were inaccurately overestimated.

The following statement was made after analysing the demographics of people whose readings

were the most inaccurate
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“pulse oximetry overestimated arterial oxygen saturation among Asian, Black, and

Hispanic patients compared with White patients”(Fawzy et al., 2022a)

The following inaccuracies were owed to a lack of eligibility amongst many black, asian

and hispanic people for COVID–19 therapies, suggesting that the technology was not adapted to

accurately read data on certain races. This oversight made the measurement of blood oxygen

saturation impossible using a pulse oximeter, which highlights the negligence of certain

demographics. Thus going against the principle supporting practices for the best interests of the

public.

Additional instances of the negligence of product useability for all demographics includes a

study by the IEEE stating that facial recognition algorithms have lower matching accuracies on

females, blacks, and subjects from the 18-30 age group (Khiyari and Wechsler, 2016). This

further establishes the notion that softwares designed for public use and commercial distribution

often overlook important data pertaining to certain demographics of their target

population,

Public perception of organisational ethics

The aforementioned information suggests that the public and organisational perception of

ethics remains minimal or simply disregarded. Therefore, the acknowledgement and promotion

of the principles has proven to be majorly ineffective. To bolster this, research by Dr. Abdullah

KUZU shares the opinion and understanding of computer and organisational ethics held by the

participants of research, observations of the participants’ opinions state” It was observed that

none of the participants had working knowledge regarding what constituted computer ethics.

(Kuzu) Regardless of the lack of working knowledge of computer ethics, participants exhibited

concerns with the lack of sanctioning and punishment for violating computer ethics: “…things

that are created should be preserved with legal actions, such as individual patent rights. This is

the definite solution, but this should be implemented very well. [...]” [Murat] (Kuzu 9)

“Participants asked for legal sanctions and proposed that every individual should take their own

precautions as well”

Public opinion on organisational and computer ethics share concern over the inability of

the principles to regulate and promote ethical workplace practices. Public and corporate

negligence of the policies has led to the increased frequency of user initiated malware attacks
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with the intent of wiping, stealing or damaging data stored by an individual or organisation.

People also shared their views on how computer ethics needs to be emphasised for its importance

on a global scale: “…When it comes to intellectual property, people are alone. So, the only

solution to intellectual property problems is increasing awareness regarding computer ethics.”

[Hakan] (Kuzu 8)

Discussion/Conclusion

The lack of public awareness of Computer Ethics has led to corporations and employees

disregarding the importance of following the expectations set by the IEEE. On several occasions,

professionals in the field are also unaware of computer ethics as a concept, as mentioned in the

research by Anadolu University: even ICT professionals were not aware of a working definition

of computer ethics (Kuzu)

The overall consensus shared through the participant opinions in the study by Dr.

Abdullah Kuzu suggests that there is a minimal understanding of computer and organisational

ethics along with a common concern over the lack of sanctioning when it comes to computer

ethics violations. The rising occurrences of internally perpetrated data theft and damage supports

the notion that the policies and effectiveness of the IEEE Organisational ethics are questionable.
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Purposeful Obstruction of Data for the Augmentation of Machine Learning Models by

Kartik Muralimohan Pulipati

Abstract

Machine Learning models are trained on mostly perfect images made for this purpose,

and the same type of data determines their accuracy. This could be a problem in the real world as

the images are rarely perfect. For example, a traffic image could be blurry, glare, and a thousand

other issues. While humans can still understand what we see, machine learning models cannot, as

they have not been introduced to images like this. So, making models much more powerful could

be achieved by making parts of the data very hard to read. To test this, different machine learning

models were run on different data to compare their results. First, each image was changed in the

dataset with a black box and blurs that take up a random part of the image. Then, the model was

trained with a combination of the original and altered images and just the altered images.

Text-based data was also tried, but it does not make sense since this is to re-create real-life

scenarios, which does not make sense with text-based data. So, only the image-based data were

considered in this research. The results of these data suggested that obstruction might only help

in some instances. Although it is too early to say what type of dataset might benefit from this,

comparing datasets that look at key features versus datasets that look at the whole picture would

be a good start. But more research is needed to understand what obstruction does in a machine

learning model and what situations to apply it.

Introduction

Machine Learning models need copious amounts of data to train and then some images to

test the model. However, in real life, there are numerous imperfections in a picture that the

dataset cannot cover. This might not be a problem for the classic dog and cat classification.

However, when tackling more complex problems with real-life applications like traffic cameras

or self-driving cars, it is crucial to ensure that these models can account for numerous situations

as we integrate these tools into our everyday lives.

A way to do this could be to purposely obstruct parts of the data and train the model on

this data since not having enough context is the problem trying to be solved here. Moreover,

purposefully obstructing parts of the data can hypothetically strengthen the model. If the model

is trained on hard-to-read data, it should perform very well on easy-to-read data and numerous

20



real-life cases.Three different machine learning datasets were tried to test this hypothesis: the Cat

and Dog classification[1], Intel Image Classification[2], and the Iris dataset[3].

The cat and dog classification and the Intel Image Classification are image-based

classifications, so a similar process was used. The original data was transformed by adding a

random black box that took up 10% of the image(Figure 1), and another set of altered images had

a random blurred box that took up 10% of the picture(Figure 2). Many data points were collected

using these images in different combinations, and these images were trained with multiple

models.

Figure 1

Figure 2

The iris dataset is a well-known dataset with sepal length, sepal width, petal length, and

petal width of 3 different irises. The model takes lengths/widths and outputs one of the iris

options. To transform this dataset, a random datapoint was chosen, and its value was changed to

the average of the current value plus the following 4 data points. These data points were used in

different combinations to get multiple data points.

Moreover, other structures of models were tried for this experiment, testing for the same

data points with the same data. The changes were minor, adding a few layers, changing
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optimizers, or changing some parameters. These measures were to gain some variety to

strengthen the conclusion.

Experimentation of Data and Results

As mentioned, two transformations were used: a random blur box and a random black

box. These data will be referred to as transformed data. Furthermore, these transformations had

two categories called combined and single; combined was a dataset with the transformed and

original images, and single just had the altered images. Furthermore, each model trained with the

transformed training set was tested with the original and transformed testing data. Finally, the

model trained with the original training data was also tested with both transformed testing data.

The cat and dog classification was experimented with first; a python script that took all the

images in the dataset and added a black box that took up 10% of the screen in a random part of

the picture was run. These images were then stored in a new folder with the same file structure.

The same thing was done again, but a blur was added instead of a black box. The exact process

was repeated, but when storing a transformed image, the original data was also held, doubling

the data with a different variation of the same image.

The data with the black box was used to train a model using CNN[4], also known as

convolutional neural networks, which were tested with the transformed and original testing data.

The code for the model can be found on GitHub. At the end of the training, the model was

evaluated with their respective testing data. The same model architecture was used with all the

data collected/created. The values are summarized in Table 1.
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Table 1

The procedure used for the data with the black box was repeated but with the data that

has a blur. Results are given in Table 2.

Table 2

A base case was needed to test for comparison, so a model was trained with the original

training data. Then, these models were tested with the single testing data containing the black

box and the blur. The results can be found in Table 3.
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Table 3

But one dataset would not suffice; testing different datasets and seeing what they produce

can give a better idea of what obstruction does. The Intel Image Classification Dataset was

finally chosen. This dataset has six classifications of natural scenes worldwide: buildings,

forests, glaciers, mountains, seas, and streets. This classification was different from the cat and

dog classification, as it focused more on the big picture than specific details in a cat/dog.

Moreover, this dataset has more classifications than the binary cat and dog classification.  To use

this dataset, the exact process used for the cat and dog classification was used to alter the dataset

and tested the same way, but a different model structure was used. The results are summarized in

Tables 4, 5, and 6.
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Table 4

Table 5
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Table 6

Finally, a numerical dataset called the Iris dataset was used. As mentioned, it contains the

sepal length, sepal width, petal length, and petal width of three different iris (see Figure 3). The

model's goal was to take the different lengths and widths and guess the type of iris.

Figure 3

Approaching the data obstruction was very hard as this was numerical data, not an image.

Transformations that could mimic real-life scenarios did not make sense as this was text-based.

Despite this, the experiment was tried by averaging a random datapoint with its value and

concurrent four values. As expected, the transformed data did much worse than the original data;
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there was no reason to keep this going as data obstruction did not make sense with numerical or

text-based data.

The data collection was almost done, but the results had to be repeatable. So, the same

data was used but with another model architecture to see if the results could be repeated and to

gather more data.  A popular architecture called Alexnet [5] (see Figure 4) and a new optimizer

called SGD[6] were used.

Figure 4[7]

For the model trained with transformed data, see Table 7 and 8; for the model trained

with the original data, see Table 9.
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Table 7

Table 8
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Table 9

The same was done for the natural scenery classification. However, more layers were

added instead of using a popular architecture like Alexnet. The two architectures are in Github.

For the model trained with transformed data, see Table 10 and 11; for the model trained with the

original data, see Table 12.

Table 10
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Table 11

Table 12

Analyze Results

The cat and dog classification results are hard to analyze as the results vary very little.

Thus, obstruction has a minimal effect on this classification, if any. At this point, it was evident

that training on the original training data would give better results than the original testing data.

But when the model trained on the original training data and the model trained on the

transformed data is tested against the testing data that has a transformation, the model trained on
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the original data always performs better. This was true even with the combined data, which had

the original and transformed data. Thus learning on clear data is way better, even with obstructed

images, and occluded data hinders learning. This is probably because key features are needed to

identify a cat or dog, which could be easily hidden with a random black box or blur, hindering

learning. But if you have a clear picture and learn these key features, it would be easy to identify

a cat or a dog, even if it is obstructed.

Also, the models trained on the transformed data do a little better on the original testing

data than their transformed testing data. This makes sense when one thinks about it, as it is easier

to identify anything if it is less obstructed.

As expected, the models trained with a mix of transformed and original data did better

than just training on transformed data, but it seemed that the transformed data was hindering the

model. The narrative shifts when reviewing the results for natural scenery classification. The

results were expected to be similar to the cat and dog classification, but it was quite the opposite.

The models trained on the original data and tested on the transformed data did much worse than

when the transformed data was tested with its testing data.

Furthermore, in some cases, the models trained on the transformed testing data did better

on the original testing data than did the model trained on the original training data. This is the

exact opposite of what was seen in the cat and dog classification. The evidence suggests that

making the model train on obstructed data performs better than training on the original data in

this case or maybe even in similar cases. The difference might arise from how different these

classification problems are. As mentioned before, to identify a cat or a dog, you need key

features, but when classifying something like scenery, you need to look at the big picture. There

are no key features as one mountain can be formed differently, streets can be constructed

differently, buildings can be built differently, and so on. So, if a model is trained with obstructed

images, it could learn to identify these sceneries with the limited data it has, which it could not

do if it were just given the whole image.

Conclusion

There does seem to be a difference in the type of data used and whether to use obstruction

for your dataset. The difference does not seem quite clear yet, and it is far too early to make any

assumptions, but comparing datasets that need key features to be identified and those that look at
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the big picture would be beneficial.  Further research on this topic should probably include many

more classification datasets, each run on many more model architectures multiple times.

Moreover, each training should use more epochs than this research could due to computer

limitations. This can help us identify whether there is a pattern to what datasets can be

augmented by obstructions in their data. Furthermore, seeing more types of obstructions than just

a black box or blur would also be beneficial. These obstructions can also be compared to see

which one is the most effective or whether it differs from dataset to dataset. A pattern could also

be established for which obstruction is best for which dataset through the same process explained

in the last paragraph. It is unclear whether training on a transformed dataset or a mix of the

original and transformed data works better. Again, the effectiveness of these could be situational,

so it should be tested for different situations, probably similar to the ones used in this research, to

see if a pattern can be established. So, if used in places like self-driving cars, it is crucial to

ensure the models can be very accurate even with the various environmental factors they might

encounter. One way would be to ensure the model can work with limited data and maybe even

“guess” the missing data during the training process.

This research and the method it produces could potentially open a new way to train

machine learning models to make AI more accurate in real-life scenarios. But for that, there is a

need for a lot more research to help decide how to move forward with this new method, but it

could help us make strides in bringing AI to the common person.
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Preferred Smile Design Comparing an Instinctual Approach versus a Systematic Approach

by Veronica Kelada

Abstract

It has been proven that the smile and eyes are the two features people notice first

(Machado, 2014). Creating a smile for all individuals with their respective oral health status and

cosmetic desires can highly improve one's quality of life and confidence. When discovering the

approaches to achieving this, commonly a systematic and organized approach is utilized for

optimal smile design. Despite this being the usual route adopted when designing a smile, this

experiment also assesses models using natural, fluid instinct to analyze which methodology

yields better results. When analyzing the smiles using the instinctual approach solely, no outside

factors that may influence the way each smile is designed were used. Conversely, when

analyzing the smiles using solely a systematic approach, well-known guidelines were used to

establish the correct proportions. For instance, the golden proportion which states that the width

of each anterior tooth is 60% of the width of the adjacent tooth (1.6:1:0.6) was adopted

(Lombardi, 1973). Additionally, this portion of the experiment adopted other general guidelines

such as the midline, the smile arc, the gingival exposure, etc. When both approaches were

finalized, a survey was conducted that was distributed to a variety of people of different ages,

races, genders, etc. The survey asked questions regarding opinions on each smile and which

smile design is preferred. This was a single-blinded experiment. The results from the survey

made it possible to attain which approach truly delivers optimal results. It was found that the

systematic approach yielded better-looking smiles. While this overarching conclusion was made,

many other findings were discovered such as relationships between how aesthetic, welcoming,

and natural one's smile is. The data gathered within this experiment verified the practices

adopted throughout the field of dentistry and leads the way to improve certain aspects of them.

Research Question

In patients undergoing a smile makeover, does smile design following the guidelines of

established literature compared to an instinctual mock-up approach yield a more aesthetic

outcome to the average eye?
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Introduction

The smile is one of the most important facial expressions today that aids communication

within human interactions. Findings indicate that 76% of people base first impressions on one's

smile (James, 2022). Particularly, there is an innate reaction that occurs when someone smiles at

someone; they smile back. The stimulation of the smile muscles releases endorphins that make

people feel better. Because of humans’ inherent desire for the sensations endorphins provide us,

the smile has been elevated to a level of high importance in society. Due to this, there is always

the ambition to constantly improve the strategies used for every individual who seeks cosmetic

refinement. Comparing two separate approaches in smile design gives way to refining the

methodologies used in dentistry. This experiment can change the future of how smile design is

approached and can strengthen our confidence in the modern-day practices utilized within

dentistry.

Smile design is a cosmetic dental procedure that corrects teeth imperfections and restores

your dental health and appearance. Sources utilized in this project include scientific

journal articles found using the PubMed search engine.

Curating a smile for each individual with their respective desires can highly improve their

overall confidence. The Adult's Oral Health & Well-Being Survey indicates that good oral health

makes 67% of Americans feel confident, surpassing other top reasons such as clear skin and

being in shape (Delta Dental Plans Association, 2018). When discovering the approaches to

achieving the most aesthetic smile for each patient, a systematic approach is usually adopted.

This experiment will assess the validity of this commonly adopted approach alongside an

instinctual approach to determine which methodology yields better results.

Materials and Methods

Detailed research on cosmetic procedures used commonly in the dentistry field was made

prior to the experiment. Knowledge on when it is appropriate to utilize each procedure as well as

the advantages and disadvantages of each procedure was collected. Following this initial search,

multiple works of literature from PubMed were used to delve deep into the different smile design

principles used in modern-day dentistry. Through this, many famous general rules such as the
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golden proportion were discovered (Lombardi, 1973). With the research collected, a portfolio of

information to reference during the experiment was created.

Searching for the Models Used in the Mock-Ups:

When searching for the different models to execute the sketches on, the possible

candidates were first filtered to only include the images that kept identities confidential.

Following this, people of a variety of ages and sexes were searched for. By doing this, a potential

for discussion on the different impacts of age and sex was created. Three different models were

selected in the end:

Figure 1 - Model #1

Figure 2 - Model #2

Figure 3 - Model #3
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Approach for Instinctual Sketches:

For the instinctual sketches, no smile design principles were explicitly followed. The

adjustments were made solely based on where instinct thought was appropriate. When preparing

to sketch the instinctual mock-ups, a legend of symbols to symbolize the different adjustments

that would be made to each individual tooth was created. This legend was used to make changes

wherever seen fit. Using this legend, markups and additional annotations were made to the three

smiles selected. Using these markups, each smile was redrawn to construct the three instinctual

sketches.

Figure 5 - Markups made on model #1

Figure 6 - Markups made on model #2

Figure 7 - Markups made on model #3
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Figure 8 - Instinctual mock-up sketch for model 1

Figure 9 - Instinctual mock-up sketch for model 2

Figure 10 - Instinctual mock-up sketch for model3

Approach for Systematic Sketches

When beginning the sketches using the systematic approach, the prior research was

gathered according to Bhuvaneswaran, Machado, and Alikhasi’s PubMed articles

(Bhuvaneswaran, 2010) (Machado, 2014) (Alikhasi, et al. 2022). All the main proportion

guidelines were highlighted and then condensed into one page that could be referred to.

1. W/H ratio 4:5

2. 60% of width as you move back (1.6:1:0.6)

3. Contact area as you move back decreases (5:4:3)
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4. The difference in length between centrals and laterals is 1.0-1.5mm (for men) and

0.5-1.0mm (for women)

5. Gingival level of centrals 0.5-1.0mm below canines

6. Gingival level of laterals 0.5-1.0 mm below centrals

7. Centrals appear longer than canines

8. Zenith points not in the center (except for laterals)

9. Mimic smile line

10. Incisal embrasure increases as you go back

Many of the guidelines referred to millimeter dimensions of real-life teeth. Since the

mock-up sketches are significantly larger than real life, all of the measurements in millimeters

were adjusted so that they would be consistent with the scale of the mock-ups.

Using a ruler all of the mock-up sketches were completed and followed the list of rules

compiled earlier with some exceptions.

Figure11-Systematic mock-up sketch for model1

Figure12-Systematic mock-up sketch for model 2
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Figure13-Systematic mock-up sketch for model 3

Some of the exceptions made include not consistently following the rule that states that

the width of each tooth should be 70-80% of the height. This rule was only followed when

drawing the central and lateral incisors because the teeth' width does not fully show from a front

angle. Due to perspective, the width of each tooth should appear smaller than it is in reality.

Additionally, if this rule was kept consistent, it would contrast the golden proportion at times.

Another exception made was in the mock-up sketch for model #3. Due to the angle of the

model not being from a front angle, the golden proportion was not fully followed.

How the Survey was Conducted

To keep the survey as generalized as possible, the survey was distributed to a group of

people of different ages, sexes, and ethnicities. That way the survey results would best represent

the general public’s opinion. The survey was handed out to a total of 20 people. To evaluate

everyone’s thoughts behind each mock-up version, the survey asked primarily for ratings and

some open-ended questions. The questions on the survey include:

1. Rate how good the smile in the mock-up sketch looks. (1 being the worst and 10 being

the best)

2. Rate how welcoming/ approachable the smile in the mock-up sketch is. (1 being

unwelcoming and 10 being welcoming)

3. Rate how natural or less cosmetically refined the smile in the mock-up sketch appears. (1

being unnatural and 10 being natural)

4. If you were to have the original smile displayed above. Would you do the necessary

procedures required to transform your smile into the mock-up sketch? Why?

5. What aspect of the smile in the mock-up sketch do you particularly like or dislike?

6. After filling out the entire survey, if there are any additional comments you would like to

add, please do so here.
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Results

When making the graphs, the data from the surveys were used. An average of all the

individual ratings were calculated and then used to develop the data graphs below.

Figure 14 - The results that were gathered when participants were asked to rank how good the

mock-ups looked
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Figure 15 - The results that were gathered when participants were asked to rank how welcoming

the mock-ups looked

Figure 16 - The results that were gathered when participants were asked to rank how natural the

mock-ups looked
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Yes/ No would they transform the original smile into the presented mock-up sketch

Figure 17 - The results that were gathered when participants were asked whether or not they

would transform the original smile into the presented mock-up sketch

Analysis

When looking at the survey answers about how good each mock-up looks, the responses

for the mock-ups with the instinctual approach are scattered across the spectrum with a range of

seven. However, when looking at the ratings for the mock-ups with the systematic approach, the

responses were heavily concentrated on the favorable side of the spectrum. For instance, for

model #1, 94% of people voted between the rating of 8-10 for the systematic sketch. Due to the

majority of dentists following a systematic approach in smile design today, the distribution of

votes may be dispersed widely for the instinctual sketches due to their lack of presence in what is

typically viewed as a cosmetically treated smile. The heavy concentration of votes for the

systematic sketches could be due to those smiles being the main representation in the media,

therefore instilling in people that they are what is deemed aesthetically pleasing. When taking the

average score from all three graphs, the average ratings were 6.7 (instinctual) and 8.7

(systematic). The systematic mock-ups being deemed more aesthetic were expected due to all of

the works of literature referring to them and media based on them.

Despite people overwhelmingly preferring how the systematic sketches looked when

asked if they would undergo procedures in order to change their smile into that one, roughly the

same percentage of people said no to both approaches. The instinctual approach group had 18%

of people say no and the systematic approach group had 17% of people say no. The primary

reason for people saying no to the systematic sketches was that the teeth looked either too
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unnatural or crowded. This information was contradictory to the observations made earlier but

suggests that the overall technique of the systematic approach was better. The main complaint

was that those mock-up sketches looked crowded. This issue may be attributed to the golden

proportion leading to better received yet more crowded appearing designs. Furthermore, when

observing the responses to the first model, some comments were made that the instinctual

mock-up would only look good or appropriate if it were for a child. This raises an interesting

point where age may play a role in what qualifies as an aesthetic smile.

Additionally, the difference between the ratings of the instinctual and systematic sketches

decreased for the question that asks to rate how natural each smile looks. Similarly, the rating of

how natural the instinctual sketches looked was very high, despite those sketches looking

aesthetically worse. This suggests that the aesthetic appeal of a smile and how natural they look

should be evaluated completely separately; if a smile looks nice, it may still look unnatural.

Based on the data, the rating for how natural the systematic sketches looked had an average

rating of 8.5, and the instinctual had an average rating of 7.8. These numbers being close in value

despite the ratings of how good the mock-ups look being much further apart support the idea that

aesthetics and naturality do not have a direct relationship. When comparing how good the

mock-ups looked and how welcoming they looked, the scores were all very similar to each other.

For instance, the average rating of the instinctual sketches for how good they look is 6.67 and the

average for how natural they look is 6.7. The extreme similarity in those two ratings proposes

that aesthetic appeal and how welcoming a smile is are directly related and dependent on each

other.

Future Experiments

Despite the mock-up sketches with the systematic approach being generally preferred

from an aesthetic perspective, a large portion of people thought that those smiles looked

crowded. This perceived sense of “crowdedness” may be attributed to the established golden

proportion and the angle at which the sketch presented the smile design. Sketches represented in

this experiment were a limited representation due to a lack of perspective from the limited

viewable angles. 3D mock-ups may be a better design to demonstrate the true width of anterior

teeth. Any misconceptions regarding the width of the teeth could be solved with the opportunity

to see the smiles from multiple angles.
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Validity

To design an experiment that gave the most honest responses, three models were chosen

in order to present a variety of different aesthetic circumstances. When presenting and explaining

the survey to the respondents, the methodologies were not explained. Additionally, the survey

participants were not informed of which smile design conditions were assigned to each mock-up

to reduce bias. Moreover, when receiving the results from the survey, the responses generally

demonstrated consensus in a relatively diverse and heterogeneous survey applicant pool. The

consistency between everyone who responded may suggest high validity.

Despite the uniformity of results, several factors may have influenced the validity of the

study. For instance, the original smiles are from photographed images, however, the changes

made are presented in the form of a drawing; not everything was kept consistent. This may have

hurt the experiment since this was an additional variable that could influence the respondents'

answers. To add, another factor that may have limited the experiment was the small sample size.

It would be interesting to conduct the study with more applicants in the future to see if similar

results would be attained.

Conclusion

In this experiment, two approaches to smile design were used. One uses instinctive

judgment to change the smile into one that is more aesthetically pleasing. The second uses a

systematic approach of strictly following the guidelines and proportion rules that have been

established within the field of orthodontics. Three models were gathered and six total mock-up

sketches were drawn in this process. A survey was then conducted. The results showed that a

systematic approach is more reliable and deemed more aesthetic. While this conclusion was

made, confounding variables in other factors were considered and discussed. The data gathered

within this experiment suggests that the smile design guidelines established have merit and are

effective in their use.
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Writing an Original Soundtrack for a Short Movie Clip by Charlene Chen Shulin

The work is a composition for a movie scene. In this project, I aimed to present the

dramatic movements by creating different musical elements and ambient sounds using the

software Logic Pro. I composed melodic lines and orchestrated them for various instruments to

represent the different moods of the characters. The profiles of the melodies are also based on the

movements of the characters. I used reverberation at different points throughout the scene to

create a space of another time. The use of ambient sounds is twofold: footsteps are directly

connected to the movements of the main character, whereas thunder and rain sounds underscore

the quality of an imaginary world.

Initially, I selected four animated movie scenes of one-minute duration with some

dramatic movements or changes of mood, which provide opportunities for musical composition.

The choice of animation allows me to develop creative ideas more freely since we are projected

into a virtual world. The character and mood of the short excerpt should be conveyed only

through music, omitting the original composition and dialogues. One scene was taken from

Coco, produced by Pixar Animation Studios, one from Moana by Walt Disney Animation

Studios, and two from Encanto by the same studio.

The excerpt from Coco describes the boy Miguel entering The Land of the Dead,

providing three different views, which look at the scene from different angles: looking from far

to the flower petal bridge, up to the city floating in the sky and facing down to the bridge. These

angles give ample possibilities to develop different musical atmospheres. However, I did not

select this scene since it contains too much dialogue.

The clip from Moana is the finale of the whole movie. It has continuous movements, and

the scene is suitable to build a playful tonality, represented by the smiles on the characters' faces

and the clear blue sky. However, the scene doesn’t develop the plot any further or changes the

mood and would require pretty continuous musical accompaniment.

The first clip from Encanto is about the community entering a house. It is very playful

but has  too many characters with dialogue. Its fast pace and frequent cuts create a complex

ambiance and make it difficult for composition. The finally chosen clip from Encanto has a

slower pace. Because the short excerpt of the movie intersects the present and the past of

Mirabel’s life, meanings can be easily suggested by the musical composition.
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After confirming the movie clip, I started to analyze the scene in detail. The memory of

Mirabel flashes back while she walks up the stairs and returns to the present time at the end of

the clip. I realized that switching over from present to memory is a remarkable opportunity to

develop musical ideas. I had two thoughts on how to represent the girl's memory: to write

different melodies for the 15-year-old girl and her younger self. The other idea was to write the

same melody for both ages but orchestrate it differently. I chose the latter option because it can

better link the flow and focus on the characters. Considering that a memory space can be linked

with reverberation, I use digital reverb to create a dreamy atmosphere for the younger Mirabel.

I intended to write a melodic line that sounds ambiguous with a sorrowful mood because Mirabel

seems hesitant and nervous, not knowing what will happen next. I used a broken A-minor chord

and repeated it three times with different starting notes on the guitar. Originally the first three

notes were in descending sequence, but this didn’t quite match with the scene where Mirabel is

walking up the stairs. Therefore, I changed it to an upward motion.

In the second part of the melody, I continued using A-minor arpeggios that are from low

to high but I changed the second chord to C-major. This was written for the harp which is gentle

and elegant to represent the teen Mirabel. Afterward, the melody is doubled by the glockenspiel

with a crystal clear sound, depicting the younger Mirabel. As the scene flashes back from present

to past, the volume of glockenspiel increases. In order to give a strong direction to Mirabel’s

walking up, I added a piano track with ascending F-G-A bass notes. The repeated E-F-E eighth

notes create the feeling of small steps, continuing the feeling of an upward motion.

The scene’s climax is the moment when the younger Mirabel touches the doorknob. The

audience is waiting for this point because it reveals whether the girl has the magic power to open

the door. To work towards the climax, I repeated the piano notes but changed the rhythm to

sixteenth notes. By playing the notes using a midi keyboard, I could interpret a natural

accelerando, pushing the musical line to the highest point.

The change of mood is shown by focusing on Mirabel’s face: the light dims, and her

eyebrows furrow. The harp melody is a descending A-minor scale with an E flat, and the

glockenspiel is the exact scale but an octave and a minor third higher. In contrast, this descending

scale is rallentando, and the leftover silence leaves a space for the audience to feel the surprise

and disappointment of both Mirabel and Abuela. As the scene finishes its flashback of Mirabel’s

memory, the glockenspiel, representing her childhood, also fades. I purposely put the last note of
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the scale right on the point where the flame of the magic candle sways to create a last ringing

accent of memory.

At the end of the clip, in order to echo the guitar motif from the beginning, the broken

chords with three notes are played on the piano. Because the clip ends with a sad mood, the

chord progression is going down: Am, C, F with a flat fifth, and finally resolves to an A minor

chord arpeggio. For me, the melodic lines were not enough. I personally prefer to have

accompanying string instruments to push the emotion to a greater extent. The bowing should be

legato so that the long and sorrowful notes on the violin can vastly serve as a foil and support the

melody. The cello plays long and low notes to support other lines as a base. As the positive

atmosphere develops in the first half, the strings go up by steps. When the door fades away, and

the light dims, the strings go down accordingly. The silence left by the harp and glockenspiel is

filled with a subtle, descending violin, creating a sense of emptiness. Bridging from the violin,

the cello plays the last part ending on an A, together with the arpeggio on the piano.

Besides musical composition, ambient sounds are also crucial in a movie clip to describe the

environment and the atmosphere. I used a clear recording of actual footsteps and edited its speed

to match the animation. The audio track of footsteps is sent into three auxiliary tracks to create

short, medium, and long reverberations accordingly. When Mirabel’s memory flashes back, the

echo of her footsteps becomes thicker as if she was walking into a different space. The

reverberation diminishes as she draws her mind back.

I also added a magic sound when the younger Mirabel touches the doorknob.

Surprisingly, this magic sound perfectly acts as a bridge before the accelerando sixteenth notes

and connects the two sections very well. To strengthen the feeling of a sad mood, I used some

rain and thunder sounds. I intended to add an audio file of autumn wind blowing the leaves, but it

somehow sounds like it is raining. Technically speaking, there shouldn’t be any rain inside the

house, but there is actually an atrium in the movie scene, where the stairs are located. So it is still

reasonable to put a wind-rain sound here. As thunder sounds usually come with a bad result, I

put the loudest burst of thunder right at the point where the door disappears. When the harp is

resting after the descending scale, the wind-rain sound with a soft violin adds to the expression

of sadness and disappointment.

After completing the composition part, I finalized the project with mixing. Besides reverberation,

I also edited some details of dynamic and velocity on the instruments to bring the whole

49



composition into sonic balance. For instance, the violin as an accompaniment was too present.

Therefore by lowering its volume, it integrated better with the melody.

In conclusion, this work of composition uses not only musical elements like melody,

accompanying harmony, and orchestration for different instruments but also ambient sounds and

mixing skills. Doubling the melody written for Mirabel on harp and glockenspiel perfectly

represents herself at different ages. By applying reverberation, I was able to create a dreamy

atmosphere for Mirabel’s memory. Ambient sounds of thunder and rain add to the disappointing

mood when it turns out that Mirabel didn’t get a gift of magic.

The project itself was quite challenging because it was my first time to compose for a

movie scene. However, I learned a lot in the process, like using ambient sounds and audio

mixing techniques to better balance the individual voices of my orchestration.

Although my work is not perfect, and I still have a long way to go, this project provided

me with valuable experiences. I started to develop a strong interest in composing for the screen,

as I have always been interested in composing dramatic music. After realizing this project, I have

a deeper understanding of how to analyze the potential musical ideas for a scene, and I will apply

this learning and the way of thinking to my future work.
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How Barriers Between Researchers and Policymakers Can Contribute to a Stagnation in

Public Health Policy by Hatien Nguyen

Abstract

Public health policy has a profound effect on our day-to-day lives. “Public health policy”

refers to any law, regulation, or decision that is implemented to promote societal wellness.

Researchers refer to those engaged in scientific research; policymakers refer to elected or

appointed members of a government department or legislature involved in policy making.

Elected officials are responsible for the health of their citizens and cannot effectively perform

their duty without a close relationship with public health researchers. In this research report, we

seek to shed light on barriers between researchers and policymakers and how they contribute to

unproductive public health policies and impact community health and wellness. A total of 18

research articles were found on Google Scholar, ProQuest, and the National Library of Medicine

in multiple databases. Articles were published from 2006 to 2021. Keywords that were used to

search for articles included public health policy, researcher, policymaker, researcher-policymaker

relationship, and public health researcher. From reviewing this subset of literature, this study

illustrates that relationships aren't as well examined as we would expect researcher-policymaker

relationships have a substantial effect on the advancement of the community and the overall

public health of the US. Weak researcher-policymaker relationships can prove to be damaging in

the US in the long run, if not now. In light of the public health shortcomings that the COVID-19

pandemic had revealed, fruitful collaboration between both of these parties is now more exigent

and imperative in improving the public health of communities.

Introduction

In the media, we often see and read about policies enacted in our local community,

state-wide, or nationwide. Moreover, we see inconsistencies in how these policies are often

implemented. Given the COVID-19 pandemic, the most well-known of these policies was the

differing state laws on mask mandates and quarantine orders that swept society by storm as this

was the first time a pandemic had hit a highly digitalized and hyper-connected society. From

2019 to 2020, mask requirements when entering public areas and mandatory quarantining left

many of us feeling baffled. While many of us may have read or scoured the news media during
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this time, what most of us didn't read were the numerous research studies proving the

effectiveness of masks in hindering the spread of disease and the “behind-the-scenes”

researcher-policymaker relationships that brought these studies to life. Healthy

researcher-policymaker relationships are one of the most essential parts of a functional

government and exemplary political practice. This is especially crucial when addressing public

health concerns as it directly involves the general public (Pollack Porter, Rutkow, & McGinty, 2).

Policymakers are responsible for the welfare of their citizens and cannot fulfill their

responsibilities if they do not have a strong and healthy relationship with a public health

researcher.

Public health policy refers to any law, regulation, or decision that is implemented with the

goal of promoting societal wellness (Brownson, Chriqui, & Stamatakis, 1). Public health policy

has a profound effect on our day-to-day lives. For example, smoke-free policies in your local

grocery store, restaurants, and shopping malls were a product of fruitful collaboration between

researchers and policymakers who discovered the source of secondhand smoke and lung cancer

in non-smokers (Brownson, et al. 1,). In a similar vein, state-by-state immunization laws and

requirements were established when countless research studies indicated that vaccines provide

the best protection against disease outbreaks (Orenstein & Hinman, 2). However, barriers to

effective public health policies can prevent advancements, such as updating old policies with

new research findings, improving the effectiveness of existing programs with evidence-based

policies, and saving thousands of lives by addressing pressing public health problems, such as

water contamination and gun violence. Among these barriers are the rocky

researcher-policymaker relationships that could contribute to the shortcomings of public health

policies.

How Healthy Researcher-Policymaker Relationships Can Lead To More Effective Public

Health Policies

Evidence-based public health policies are the product of successful public health

researcher and policymaker relationships. Although in hindsight it may seem that

researcher-policymaker relationships have little effect on us, many of the greatest public health

achievements resulted from political intervention, such as controlling infectious diseases to

creating safer workplaces (Mello, et al., 1). It is worth noting that in this research report
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“researcher” refers to anyone who engages in scientific research. For the purpose of this project,

the focus is placed on public health researchers. Policymakers refer to anyone who is an elected

or appointed member of a government department or legislature that is involved in policymaking

related to public health. The COVID-19 pandemic has revealed many flaws in the US healthcare

system and its public health policies, but it has set the stage for progress (Nulkar, 1). With

compelling evidence that the incorporation of research into policymaking has improved the

public’s health, researchers and policymakers must compromise and find common ground to

build collaboration. By fostering healthy relationships with one another, researchers and

policymakers have the potential to improve the health of populations for the greater good

(Hunter, 1).

Barriers to Public Health Researcher and Policymaker Relationships

Researchers and policymakers must unite over the goal of improving the health of their

communities. By learning how to adapt and accommodate one another, researchers and

policymakers can directly address deficits in public health by incorporating research-based

evidence into policies. But in the context of an extremely polarizing political atmosphere, it can

be difficult for some researchers and policymakers to set their differences aside and work closely.

The remaining section will highlight some of the most common barriers between researchers and

policymakers that could lead to insufficient public health policies.

Philosophical Differences

Philosophical differences refer to the processes of thinking, rationalizing, judging beliefs,

and drawing conclusions of a person that is distinguished from another in a rational field.

Researchers and policymakers mostly come from completely different philosophical

backgrounds that lay the foundation for these striking differences. The world of public health

research is grounded in science and the systematic review of the evidence. This can leave

researchers baffled when policymakers consider anything other than their research and exacting

scientific evidence (Hunter, 2). Whereas researchers are rooted in their research and evidence,

policymakers rely mostly on the demands of stakeholders and business owners and the history of

past policies (Brownson, et al., 2). Policymakers typically favor sticking to the older policies that

have worked in the past, which can be a problem as applying the latest scientific research and
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advancement to policies requires a new and innovative approach as it is a precedent and steps

away from the old. This clashing of cultures can pave the way for mutual mistrust and doubts

about the integrity and faithfulness of the other party.

Mutual Mistrust

Mutual mistrust refers to the lack of trust one has towards another due to feelings of

suspicion and unease that are not based on experience or evidence. Many researchers and

policymakers are isolated in their own research or policymaking world, only mingling with those

similar to them. When these two worlds collide, the differing perspectives and ideologies can

foster mistrust (Gollust, et al., 6). Although most policymakers would agree that research is

valuable in the political decision-making process, interviews and surveys conducted by the

University of Pennsylvania showed that policymakers in both experimental groups fostered a

high degree of skepticism towards the role of research in policymaking, with some even pointing

out that science is not always credible (Gollust, et al., 5). Similarly, researchers in both

experimental groups also possessed varying degrees of mistrust towards policymakers by

answering that policymakers do not always base policy on truth and evidence but are more

influenced by powerful stakeholders and funding opportunities (Gollust, et al., 5).

Difficulties in Communication and Lack of Understanding

As aforementioned, for the most part, researchers and policymakers come from entirely

different backgrounds with their work experience requiring a different set of skills and their

expertise being on opposite ends of the spectrum (Brownson, et al., 2). While researchers can get

caught up on their research studies for years, policymakers have to quickly adapt and make

timely decisions in the midst of political shifts and the ever-changing public opinion before the

end of their term. As a result, there could be a lack of understanding between both groups. Most

notably, when policymakers get overwhelmed by the flooding of information from the research

and sometimes have trouble understanding the research and its implications. Scientific research

doesn’t leave its university often and is widely inaccessible to the public. The lack of exposure to

scientific research is a huge divide between both groups and can cause policymakers to turn

away from applying new findings to their policies because they do not completely understand

them (Newman, Cherney, & Head, 2). In addition, policymakers might be baffled when research

54



findings are ambiguous when the research takes an unprecedented turn, the cost and time for

high-quality research, and the lack of relevant data. On the other hand, researchers are typically

uninformed of the political-making process, the policymaker’s campaigning schedule, and how

other factors besides scientific evidence must be considered, which can leave them questioning

the policymakers’ authentic desire to improve public health (Gollust, et al., 6).

Conflicting Interests

Given that both researchers and policymakers have two vastly different goals in mind,

both sides might bump heads when collaborating in the political decision-making process.

Whereas researchers are mainly concerned with implementing their research to promote social

welfare and improve public health, policymakers face a plethora of other challenges, including

what the people want, if their party supports the policy, the opinions of key stakeholders, if the

policy helps their reelection campaign, how the policy might affect businesses, etc. Even if the

scientific data is concrete, policymakers may not proceed with the decision-making process due

to a lack of public awareness, lack of support, or other competing political issues (Brownson, et

al., 2).

What Is at Stake If Relationships Don’t Improve?

We are at stake if relationships don’t improve. Improving the health of our communities

is always important, but it is especially important now. US Public Health has been declining in

almost all areas, including psychological well-being and life expectancy since before COVID-19

(Muennig et al., 1). The neglect of US Public Health has left states ill-prepared for the

COVID-19 pandemic as well as for other emerging public health needs. (Alfonso et al., 2). If

public health continues to decline with unresolved issues, the US could find itself in a deadly and

costly situation. Public health researchers must communicate and help policymakers resolve

these public health issues and generate public health gains to prevent future implications, such as

rising poverty, widening income inequality, and increasing preventable deaths (Sánchez-Páramo

et al., 1). This is why the high divide must be lowered and conflicts between researchers and

policymakers must be resolved. Building on the evidence described above on the most common
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barriers between public health researchers and policymakers, this research project will review a

subset of literature to summarize any new advances to guide future implications of the field.

Methods

18 research articles were found on Google Scholar, ProQuest, and the National Library of

Medicine in several databases, including PubMed, Sage Journals, Science Direct, and Plos One.

Articles were published from 2006 to 2021. Keywords that were used to search for said articles

are public health policy, researcher, policymaker, relationship, researcher-policymaker

relationship, and public health researcher. All 18 articles were then organized into a literature

excel sheet where they were then broken down by date, year, author, database, reference,

purpose, summary, and key barriers discussed or effects on public health.

Results

In many in-depth face-to-face interviews and surveys, such as the one done by a research

group in a university in Nigeria, many researchers and policymakers explained that the “gap”

between both groups was the absence of communication (Uzochukwu, 13). These interviews

were done with 9 purposefully selected policymakers and 6 researchers who have been involved

in Health Policy Research in Nigeria.These interviews explored strategies in policymaking, such

as their methods of incorporating stakeholders into the research process, helping to design the

research to best fit the needed data, and finding the best ways to incorporate research evidence

into their policies. Studies also explored the challenges, such as the resistance to change, the lack

of willingness to incorporate research, and the communication gap present between policymakers

and researchers (Uzochukwu, 12). Difficulties in communication frequently appeared as a barrier

in many research-policymaker relationships as also evidenced by a national study in Australia

comprised of interviews with 26 Australian policymakers and 36 researchers that were

nominated by their peers as the “most influential” (Haynes, et al., 2). These semi-structured

interviews explored the relationship dynamic of both researchers and policymakers through

different lenses, asking questions such as how they came to work together, what kinds of traits

are they looking for in the other party, and the types of challenges they faced. A common

complication for both researchers and policymakers was the lack of communication and not

having direct contact. Two policymakers said that they avoided unsolicited meetings with
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researchers, and one suggested that if there was no personal recommendation or knowledge of a

researcher, then there is no basis for a discussion (Haynes, et al., 4). In another study, interviews

were conducted with 215 researchers and 43 policymakers in the U.S. Samples of researchers

and policymakers were attendees of the AcademyHealth’s Annual Research Meeting, the

National Conference of State Legislatures Annual Meeting, or the National Conference of State

Legislatures’ annual Legislative Summit on August 2013 in Atlanta, GA ( Gollust, et al., 3). This

study was comprised of quantitative surveys with the addition of open-ended, face-to-face

interview questions. 28 participants were unable to perform the face-to-face interviews and were

interviewed over the phone. The primary question during the researcher interview was “What is

the biggest challenge as a researcher to influencing policy?”, and the focus question during the

policymaker interview was “What do you see as the biggest challenge to using research evidence

in health policy?”. During both interviews, mutual mistrust seemed to be a frequent barrier

mentioned with the skepticism of policymakers of research data being biased and politicized.

Nine policymakers agreed that scientific data is not always credible, which in turn made the

researchers perceive that the policymakers did not have high regard for scientific evidence and

that they lacked the authenticity to enact evidence-based policies. All studies included in this

project used similar tools to assess the relationships between researchers and policymakers,

including survey questionnaires and interviews. Frequent barriers that were mentioned across all

studies in the US, Nigeria, and Australia were the lack of communication and understanding,

such as unfamiliarity with the political process and comprehending research studies, mutual

mistrust, and conflicting interests, including disagreements on how to translate new research

findings into policy.

Discussion

Although there are a plethora of other reasons that could possibly contribute to a decline

in effective public health policies in the United States, researcher-policymaker relationships are

one of the foremost factors as they are an integral aspect of the creation of public health policies.

Without healthy researcher-policymaker relationships, policymakers are at greater risk of

implementing policies that don’t address the public health deficits in their communities. This

research paper sought to explore the barriers of these researcher and policymaker relationships to

better understand how they affected the policymaking process and hindered the improvement of
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US public health. By examining a subset of studies, findings indicated that healthy

researcher-policymaker relationships were extremely influential in enacting policies that

addressed community deficits, and on the flip side, disharmonious relationships correlated with

ineffective policies and stagnant or slow advancement. From numerous interviews, surveys, and

self-reports with public health researchers and policymakers across many different countries, it is

evident that both parties are unfamiliar with the nature of the other party’s job and

responsibilities, because of the vast philosophical differences (Hunter, 1). Due to a lack of

understanding and the clear differences in the way they assess and solve problems, it can be hard

for researchers and policymakers to form strong bonds, which can, in turn, foster a degree of

mistrust towards the other party’s motives (Gollust, et al., 7 ). Those were the main barriers

reported by researchers and policymakers across the literature that was assessed. Studies were

also limited to surveys, self-reports, and interviews. Although these types of studies are practical

considering the nature of the topic, they aren’t definitive and restrict the possibility of finding a

clear pattern of evidence that could potentially determine causality. Additionally, there seemed to

be evidence of selection biases that were present in the samples. For example, some studies only

considered the most influential public health researcher/policymaker, or when the sample was

only limited to the researchers/policymakers that attended a specific conference. Selection biases

can prevent researchers from generalizing and getting a full picture of all researcher-policymaker

relationships. When interviewing only the most influential researchers/policymakers or those

who attend a specific conference, the results may be biased and can only apply to a subset of

researcher-policymaker relationships.

Furthermore, future studies should consider quasi-experimental designs or longitudinal

designs that can offer evidence on how these relationships progress over time when faced with

new challenges, more insight into their dynamics, and the magnitude of the different types of

barriers. Future studies should also consider including both highly influential and locally

influential public health researchers/policymakers as that could play a role in the types and the

magnitude of the barriers present in researcher-policymaker relationships. Additionally, in a

more divergent perspective, studies could include the opinions of other experts on enacted

policies during the term of healthy researcher-policymaker relationships compared to

not-so-healthy ones. Similarly, studies should consider asking the general population about

enacted policies and how they affected them.
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Limitations

The current project was not without limitations. First, the research for the project may

have been biased because Google Scholar and PubMed were mostly used to acquire the literature

in this study. By not branching out into other research search engines and reading literature that

had a paywall, the limited selection of the literature could have contributed to a degree of bias.

Other limitations include the lack of peer revision on the selected articles and a deadline.

Conclusions

Weak researcher-policymaker relationships can prove to be damaging in the US in the

long run, if not now. In light of the public health shortcomings that the COVID-19 pandemic had

revealed, fruitful collaboration between both of these parties is now more exigent and imperative

in improving the public health of communities (Jansen, et al., 1). Public health researchers and

policymakers must realize that they cannot succeed in fulfilling their goals without each other.

Surprisingly, these barriers are mostly preventable. With ample communication and the

enthusiasm to gain a greater understanding of the other party, accommodate one another’s needs,

and listen and compromise to the other party’s propositions, researchers and policymakers might

find common ground and work towards the same goal of improving public health. From

reviewing a subset of literature, this study shows that relationships aren't as well examined as we

assumed, researcher-policymaker relationships have a substantial effect on the advancement of

the communal and the overall public health of the US, and that relationship barriers are

extremely influential to the compatibility of researchers and policymakers.
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Ground Level Ozone in Illinois by Riya Bhatia

What is the Problem?

High levels of ozone within the state of Illinois are exacerbating asthma symptoms and

leading to increased hospitalizations of those with asthma. Long-term exposure to these high

levels of ozone is resulting in premature death. High ozone levels in Illinois are worsening

people’s health. This problem is costing the state billions of dollars and is worsening the lives of

over a million people. Traffic is the biggest emitter of nitrogen oxides (which are ozone

precursors) and thus the recommendations in this paper are focused on reducing traffic

emissions. We recommend that the state of Illinois issue rebates on electric vehicles, take steps to

encourage refueling at night, introduce HOV and EV lanes and create legislation to prevent

landlords from denying tenants requests to install electric vehicle charging stations.

How is Ground level Ozone Formed?

Tropospheric or ground level ozone is formed when nitrogen oxides (NOx) and volatile

organic compounds (VOCs) react with the sun. Nitrogen oxides are formed during the

combustion of fossil fuels; cars, trucks and other vehicles are the largest sources of nitrogen

oxides (American Lung Association).

How Do High Levels of Ozone Affect Our Health?

The Asthma and Allergy Foundation of America states that it is well known that ozone

concentration is directly related to asthma attacks (“Air Pollution”). Increases in short-term

concentrations of ozone are correlated with asthma-related emergency room visits (Alhanti et

al.). Further, long-term exposure to elevated ozone levels can also result in premature death.

Stricter ozone standards could prevent thousands of premature deaths across the US each year

(Berman et al.).

Why will reducing traffic emissions improve our respiratory health?This policy brief will

focus on reducing traffic emissions, which is an essential and effective way to improve ozone

levels. Reducing traffic emissions will reduce the concentration of NOx released into Illinois air,

which will reduce the amount of ground level ozone. With less NOx and thus less tropospheric

ozone (and less carbon dioxide, less particulate matter, less carbon monoxide, and less sulfur,
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which have other negative impacts), Illinoisians with asthma will experience fewer exacerbations

and will require fewer emergency treatments due to exacerbation caused by ozone. Furthermore,

as ozone can cause respiratory damage in anyone who inhales it, reducing ozone would reduce

the respiratory harm caused by ozone and reduce hospitalization or further sickness caused by

this damage.

What is the History of Ground Level Ozone in Illinois?

Illinois has struggled with high levels of ozone since the 1980s when there were hundreds

of annual exceedances of the national ozone standard across the state (“History”). In the 90s,

Illinois launched the Partners for Clean Air Act which was a collaboration between businesses,

government groups and smaller individual groups to reduce polluting activities on sunny or hot

days to try to reduce ozone levels. However, Illinois continues to struggle with high ozone levels.

In 2016, the statewide average 1 hour ozone maximum was 0.086 ppm compared to 2014 when

the average was 0.080 ppm. Chicago was the 22nd worst city in the United States for ozone in

2018 but has risen in the rankings to the 18th worst city in 2019 (“New Report: Chicago”) and

the 16th worst city in 2020 (ABC7 Chicago Digital Team). This indicates that Chicago is falling

behind other cities when it comes to ozone control.

Why is This a Big Issue in Illinois?

High levels of ozone are a greater problem in Illinois than in other states. This is because

Illinois has more sunny days than most other states and ozone is formed by a reaction involving

sun. Illinois averages 198 sunny days per year (“Climate in Illinois”) while Michigan averages

170 sunny days per year (“Climate in Michigan”). In the summer, on average, Illinois gets 896

hours of sunshine while Wisconsin gets 868 hours and Florida gets 793 (“Average Summer

Sunshine”). Clearly, Illinois is very very sunny and this ensures that ozone production can occur.

Furthermore, Chicago, Illinois is the second most congested city in the United States (Friedman)

and more congestion means more traffic which means more emissions. Large amounts of traffic

combined with many hours of sun allow for maximum ozone production in the state of Illinois.

Asthma cases are on the rise. From 2001-2011, the number of people with asthma in the

United States grew by 28% (Centers For Disease Control and Prevention). An increase in asthma

cases along with an increase in ground level ozone which triggers asthma means that more
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people will visit the emergency room or be hospitalized due to asthma. In addition to the health

burden, asthma costs the US economy quite a bit; in 2007 alone asthma cost the US economy 56

billion dollars through missed days of work and school and lost hours of productivity, and

increased hospitalizations and mortality (Centers For Disease Control and Prevention).

Why is it Important to Take Action Across the State to Reduce Ozone?

While traffic, the biggest emitter of nitrogen oxides, is concentrated in the city, ozone is

not. Because ozone is not emitted directly from a source but forms in the atmosphere, it is not

always concentrated near the source of emissions and can also be carried by the wind to rural or

less traffic-heavy parts of Illinois. Ozone does not only affect cities but can impact the rest of the

state as well. The state of Illinois must take action to reduce ozone as ozone affects everyone in

the state of Illinois regardless of where they live.

How Can this Issue be Aolved?

1. Implement Electric Car Rebates

Illinois should consider offering rebates for electric cars both to individuals and to

municipalities. Illinois currently does not offer rebates on electric vehicles; however, the state

does offer rebates on electric vehicle supply equipment (“Are there incentives/benefits”). Having

rebates for consumers and municipalities would further encourage the purchase of electric

vehicles.

● The initial cost of purchasing an electric car is often high compared to non-electric

vehicles and because of this, many people do not consider an electric vehicle when

looking to purchase a new car. The MSRP for a 2020 Chevrolet Impala which is the most

popular car in Illinois (“Most Popular Cars in Illinois”) is $31,620 (“Used Chevrolet

Impala”). The MSRP for a Chevrolet Bolt, a popular electric car (White), is $36,620

(Stafford).

● A rebate would particularly benefit lower socioeconomic groups, ensuring that more

people have the ability/option to purchase an electric or hybrid vehicle. The rebate could

be given to Illinois residents who meet income requirements, thus reducing the amount of

money that the state of Illinois would spend.
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● Rebates for electric vehicles have been implemented in certain states such as California

and have been very successful. Since 2010, California’s rebate program has helped put

over 350,000 cleaner vehicles onto California’s roads. Furthermore, since 2000-2010, air

quality (including ozone levels) in Los Angeles has improved despite a major increase in

the number of vehicles on the road (California Air Resources Board, slide 4).

● Illinois should also provide a rebate or incentive for municipalities that purchase electric

vehicles. Electrifying municipal fleets would start with an assessment or data collection

on the current fleet and current electric vehicle sizes and abilities. Then, each city could

establish goals for when they would like to electrify a certain percent of vehicles based

on their use.

● Similar programs have been successfully implemented in many states (such as

Massachusetts) (“Apply for MassEVIP Fleets Incentives”).

● Specific policies could target police vehicles. As many vehicles in municipal fleets

involve larger or heavier duty vehicles, electric or hybrid versions are not always

available. The state of Illinois could provide incentives to police departments and cities to

specifically electrify police fleets. Similar programs have been effective in helping police

departments in other states electrify their fleets in a cost efficient way (Lambert). (May

and Clark).

2. Implement robust HOV and EV lanes on all state highways/state routes

Creating a lane for high occupancy vehicles (HOV, or vehicles occupied by more than 2 people)

would not only encourage people to carpool or purchase an electric vehicle but by encouraging

carpooling, would reduce the number of vehicles on the road thus reducing congestion. Fewer

vehicles on the roads could reduce congestion, and thus further reduce air pollution as people

would spend less time idling on the roads (“High Occupancy Vehicle Lanes”).

● Expanding HOV lanes is something that has been debated in Illinois at length (Klopfer).

A robust HOV lane system would greatly benefit IL and its residents as it would reduce

pollution and commute times. Further, HOV lanes would increase carpooling (Cohen)

and this would have a positive impact on the mental health of Illinoisans (Oppong).

● Overall, this is a feasible option that has been implemented in many states to reduce

congestion and pollution. States such as New York have implemented Clean Pass
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Programs which allow certain hybrid and electric vehicles to use HOV lanes (“New

York’s Clean Pass Program”). If the state of Illinois finds that creating an HOV/EV lane

is too difficult, then Illinois should consider giving hybrid and electric vehicles a 50%

discount on tolls.

3. Encourage refueling of vehicles at night or in the late evening

Ozone can be created by hot temperatures, sunny weather and gasoline fumes (fumes produced

during the refueling process); therefore, refueling (putting gasoline into or supplying gasoline to

your vehicle) in the evening or at night can reduce ground level (Office Of Environmental

Quality). Illinois should take action to encourage refueling at night.

● At present, no states in the United States have policies to encourage people to refuel their

vehicles in the evening.

● This could be accomplished through several different policy options. The state of Illinois

could provide tax incentives to gas stations that reduce prices at night or encourage gas

stations to increase prices on days with high ozone levels or on sunnier days.

Alternatively, Illinois could give an approval sticker or a badge to stations that do offer a

discount at night or require gas stations to put a visible educational sticker on pumps

which explains why refueling at night is beneficial to the environment and to customers'

respiratory health. Lastly, the state of Illinois could require car dealers and driver’s

education programs to inform people about the environmental and health benefits of

refueling at night. All of the above incentives would lead to more refueling at night which

would reduce ozone levels.

4. Stop building managers or homeowners associations from saying no to homeowners or

tenants who want to install an EV charging station if an EV station can be installed in that

building/home.

Currently, in Illinois residents must submit a request to install an electric vehicle charging station

and landlords can deny/reject that request. This makes it difficult for people, especially people

renting apartments, to purchase or own an electric vehicle. Illinois should follow in California’s

footsteps and create legislation that prevents landlords from denying a request for an electric

vehicle charging station if it is feasible to install one in the given location.
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● The state of Illinois must ban building owners from saying no to EV charging stations as

this is keeping hundreds of thousands from considering or purchasing an electric vehicle.

The state of Illinois should also consider requiring that all new buildings not only have

space/infrastructure for EV charging stations but also actually install at least 2 charging

stations in all buildings.

● The city of Chicago has made some steps to make it easier for people in apartments to

own an electric vehicle by creating an ordinance which requires new buildings with a

certain number of apartments to have at least two “vehicle ready charging stations”

(Thill). While the city has taken some steps, rural areas and suburbs have not taken steps

to make it easier for renters to install electric vehicle charging stations and for this reason,

the state of Illinois must take action to make it easier for everyone to install an electric

vehicle charging station, regardless of where they live.
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How Children’s Cafeterias can Reach Children in Relative Poverty by Karin Nakajima

Abstract

One in seven children in Japan lives under the relative poverty line, and the COVID-19

pandemic only exacerbated this issue. Thus the need for Children's Cafeterias has risen.

Children's Cafeterias are privately run sectors in Japan that primarily serve two purposes: 1. to

provide economically disadvantaged children with free or inexpensive meals. 2. to create a

community space for children to eat and bond. Children's Cafeterias, however, face a prominent

problem; they struggle to reach children in need of help. This research examines the potential

reasons for this problem and how it could be improved. Specifically, Children's Cafeteria

information dissemination through city halls, social media, and school was explored.

The interviews to a city hall and welfare center confirmed that they viewed "reaching

children in need" as their most critical challenge. Surveys conducted on 50 high school students

revealed a gap between how they accumulated information about Children's Cafeteria and what

they considered to be effective methods of doing so.

Introduction　

The "basic law of children," a law that protects all rights of children, was enacted by the

National Diet of Japan on June 15, 2022, and is expected to take effect on April 1, 2023.

Similarly, the "Children and Family Agency," the central agency for children's policies, will be

inaugurated next April. Although these child-centered social policies are highly anticipated,

Japan has taken too long to implement them.

Japan has continuously prided itself on having the third-highest GDP in the world.

However, the nation's child poverty rate is worse than the OECD average, with one in seven

Japanese children (<18) living under the relative poverty line. According to the Nippon

Foundation, living under the Japanese relative poverty line is the state of "having an income of

less than one-half the national median disposable income, which for a household of one parent

and one child means a monthly income (including public assistance) of 140,000 yen or less."

Unlike those living in absolute poverty- the state of not having enough income to access the

basic needs in life, such as food, water, shelter, and clothing- those living in relative poverty have

money but not enough to engage in activities that are above the basics. For example, children
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may struggle to attain opportunities outside compulsory education. Schools closing down due to

the COVID-19 pandemic only exacerbated this issue, as the absence of school lunches caused

families to struggle to provide their children with adequate nutrition.

Thus the demand for Children's Cafeterias increased in tandem with the outbreak of the

COVID-19 pandemic. Children's Cafeterias are privately run sectors in Japan that primarily

serve two purposes: 1. to provide economically disadvantaged children with free or inexpensive

meals. 2. to create a community space for children to eat and bond.

The reality is that Children's Cafeterias struggle to reach children needing their help. This

paper aims to highlight the potential reasons for this difficulty in Children's Cafeterias while

exploring possible solutions to overcome these issues.

Methodology

This paper follows a qualitative research method, and first-hand information was

gathered and analyzed. Surveys were performed on 50 Japanese high school students aged 15 to

18 (who live above the relative poverty line) from July 19 to 27th, 2022. The survey used Google

Forms, and the number of questions ranged from four to 10, depending on the student's previous

answers. This survey evaluated students' awareness of child poverty and Children's Cafeterias in

Japan.

Interviews were also conducted at a city hall (Nishi-Tokyo City Hall) and a welfare

center (Tanashi General Welfare Center) in Tokyo. The purpose of these interviews was to

understand the challenges and realities faced by today's Children's Cafeterias from multiple

perspectives.

Both the respondents of the survey and the interviewees' identities were kept anonymous

throughout the research.

Limitations

Limitations of this study must be considered to understand the results effectively. A

skewed socioeconomic background was present, as all 50 of the surveyed students came from

private high schools. Less representation from students who are in relative poverty could impact

the results, as children in relative poverty have fewer opportunities to attain information about
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Children's Cafeterias. Additionally, both the city hall and welfare center are located in the city of

Nishi-Tokyo, so their answers cannot be generalized to the whole of Japan.

Understanding the Role of Children’s Cafeterias

The questionnaire results underscored the lack of recognition of the duty of Children's

Cafeterias. Of the 50 Japanese high school students surveyed, 82% were familiar with the word

"Children's Cafeteria." However, only 44% knew the reality that one in seven Japanese children

live under the relative poverty line. This data shows that most students have heard of Children's

Cafeterias but are unfamiliar with their role in aiding the one in seven children in a financially

distressed position. In addition, when asked if they believed that the need for Children's

Cafeterias increased due to COVID-19, over half (51.2%) of the respondents replied "no." The

most common answers on why they thought so were "I do not think there is a connection

between Children's cafeterias and COVID-19." and "I do not see any increase in media portrayal

of Children's Cafeterias during COVID-19 compared to before." Again, this data makes it clear

that most students do not determine that Children's Cafeterias aim to help children in poverty. If

they were aware, their thinking process would resemble something like this: COVID-19 has

impacted many families for worse -> COVID-19 increased the number of financially distressed

people -> the need for Children's Cafeterias, a place that supports children under these

circumstances,  must have increased.

The role of Children's Cafeterias is not commonly known to those living above the

relative poverty line. Moreover, this phenomenon is likely to be more prominent among those

living under the relative poverty line. This is because children in relative poverty have fewer

opportunities that allow them to inform themselves about Children's Cafeterias.

The Struggle of Children’s Cafeterias

Interviews confirmed that Children's Cafeterias are, indeed, having trouble reaching

children who require help. Staff at the Tanashi General Welfare Center in Nishi-Tokyo, Tokyo,

claimed that a crowning difficulty for Children's Cafeterias was helping economically

disadvantaged children who are "truly in need" of meals and a loving community (personal

communication, July 21, 2022.)
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A questionnaire by the Ministry of Agriculture, Forestry, and Fishery (2017) supports the

statement above. According to this questionnaire, 42.3% of 274 Children's Cafeterias identified

"reaching children and families that are truly in need" as their most significant predicament. In

this respect, "truly in need" indicates the one in seven children in a situation of financial

hardship. What are the reasons for the status quo that results in this issue of Children's

Cafeterias? How can Children's Cafeterias attract children that are "truly in need" of help? The

questionnaire that surveyed 50 Japanese high school students was used to answer the preceding

questions and analyze the effectiveness of information disclosure in Children's Cafeterias.

Discussion of Results

Figure 1: Results, “How did you find out about Children’s Cafeterias?” (Multiple Choice)

Figure 2: Results, “What do you think is the most effective way to spread information on
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Children’s  Cafeterias?” (Singular Choice)

1. City Halls

In Japan, city halls play an essential role in providing information to both those seeking

volunteer opportunities and those seeking help from volunteer organizations. At a city hall,

posters and flyers of many NGOs, NPOs, and volunteer events can be seen. Furthermore, city

halls are often located close to (or in the same building as) a welfare center. A welfare center is

similarly a great place to accumulate volunteer-related information,  as volunteer professionals

and representatives work there. Therefore, details on Children's Cafeterias are abundant in city

halls.

Figure 3: Pictures of poster/flyer stands in Nishi-Tokyo City Hall (7/21/22)

The red circles in Figure 3 indicate the posters of Children’s Cafeterias found in a city

hall. These posters include information on the location, phone number, and meal menus of each

Children’s Cafeteria. Although these posters provide helpful information, many people do not

realize this information is located in city halls. As seen in Figure 1, only 2.4% of the 50 Japanese

high school students surveyed found out about Children’s Cafeterias from city halls. Staff from

the Tanashi General Welfare Center and Nishi-Tokyo City Hall also stated that they receive

barely any inquiries regarding Children’s Cafeterias (personal communication, July 21, 2022.)
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Thus it can be concluded that children in need of Children’s Cafeterias are unlikely to visit a city

hall for information. This situation is unfortunate but understandable. It is unfortunate because

the most official and up-to-date information on Children’s Cafeterias is found in city halls.

However, it is understandable as young children are unlikely to understand the roles of city halls

and what they offer.

As seen in Figure 2, only 2.4% of the respondents said that city halls were an effective

means of Children’s Cafeteria information dissemination. To successfully reach children,

Children’s Cafeterias could present their location/contact information throughout places/objects

children are likely to see (e.g., on daily necessities such as toilet paper packaging or milk

cartons.)

2. Social Media

According to Figure 1, only 9.7% of the student respondents found out about Children’s

Cafeterias via social media. To reach as many children as possible, this number should be higher,

as 23.8% of the respondents say (Figure 2).

Many people may assume that children from low-income or relatively poor households

have limited access to electronic devices. However, this presumption is entirely false. The

smartphone possession rate for children in Japan is not proportional to the children’s family

income. In fact, children from families with an annual income of fewer than two million yen

have the highest smartphone possession rate (compared with children from higher yearly income

households) at 19.3%. The explanation for this counter-intuitive reality is that families with little

or no financial leeway give their children a smartphone to kill free time. Since parents in this

economic position often struggle to give full attention to their children, parents rely on

smartphones to keep children busy; children use their devices to access social media platforms.

Considering this information, it is right to state that advertisements and awareness on

social media platforms would be an optimal way to spread information about Children’s

Cafeterias. There are ample examples of social media contributing to tackling poverty; Instagram

trends #MealForShare (by Colombian food bank ABACO) and #WithoutShoes (by TomsShoes)

are just a few examples. Such trends on Instagram, 15-second videos on Tiktok, and video

advertisements on YouTube could reach Japanese children in need, hopefully encouraging them

to turn to Children’s Cafeterias.
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3. School

In reality, only 12.2% of the student respondents learned about Children’s Cafeterias in

school (Figure 1.) However, 19% viewed school as the most effective place to increase

awareness of Children’s Cafeterias (Figure 2.) By familiarizing students with Children’s

Cafeterias, schools could be a crucial mediator between children and Children’s Cafeterias.

In Japan, six years in elementary school and three years in junior high school are

compulsory education. This means that all children nationwide, regardless of their financial

situation, must attend school for a total of nine years. Therefore, schools are an ideal place to

contribute to solving the Children’s Cafeteria’s problem. If schools offer discussions and classes

focusing on Children’s Cafeterias and child poverty, students may become aware of Children’s

Cafeterias. Teachers could teach students the locations of nearby local Children’s cafeterias, their

contact information, and how to approach them. Furthermore, posters currently found in city

halls could be implemented around school campuses where students would actually see them.

Conclusion

In six months, the "basic law of children" will take effect in Japan. This law will

emphasize four principal rights of children: the right to live, to grow, to be protected, and to

participate. Children's Cafeterias assure children of all four of these rights. At Children's

Cafeterias, children in poverty are provided with balanced meals to live and grow healthily,

trusted adult supervision to make them feel protected, and many opportunities to participate in

social and academic activities.

Such Children's Cafeterias have great potential in combating relative child poverty in

Japan. However, an obstacle for them is spreading their information to children looking for

meals and a community. Therefore, this research paper aims to identify the problems of the status

quo and find solutions on how to reach poverty-stricken children.

This current problem will undoubtedly improve if basic information on Children's

Cafeterias becomes widely accessible to children through grocery packaging, social media, and

schools. These implications would not only inform the one in seven children in need; it will also

inform the whole population. As more citizens become aware of the roles and needs of

Children's Cafeterias, more would engage in volunteering and advocacy, resulting in all citizens

working toward one goal as an ensemble.
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Association Between Sleep, Anxiety, and Depression Symptomology in Young Versus Older

Adults by Natalie W. Phan

Abstract

It is known that sleep duration is associated with an increased risk for depression and

anxiety in adulthood (Yuan et al. 2021), but these associations may not present the same risk for

adults of different ages. Using a large sample of participants at different stages of adulthood,

Dickinson et al. (2017) previously reported no differences in the associations between sleep,

anxiety, and depression in young adults recruited from a college campus compared to older

adults recruited from Amazon’s Mechanical Turk (mTurk). However, this analysis was limited in

that it did not account for older community members included in the college-aged sample and

college-aged adults included in the mTurk sample. This oversight may skew results. Reanalysis

of the data obtained through ICPSR was used to test the robustness of these original findings.

According to the original study, young adult students, staff, faculty, and community members

were recruited from Appalachian State University (ASU) and the surrounding area (n = 2,218),

while a separate sample of adults was recruited via mTurk (n = 992). The final sample consisted

of 3,211 adults of various ages. Participants were asked about their average amount of sleep over

the past week and how much sleep they wish they had gotten over the last 7 nights. Depression

and anxiety were measured through the PHQ-2 and GAD-7, respectively. With this data,

correlations between sleep, anxiety, and depression levels of younger adults (age range 18 – 22)

and older adults (age range 22 – 70) were analyzed regardless of where they were recruited (i.e.,

ASU or mTurk). The analysis was conducted using Stata. By changing how the two groups were

classified, the results may change from the original study. With this reanalysis of the data, it was

expected to see higher levels of depression and anxiety with poorer sleep in young adults

compared to older adults, however, a significantly higher correlation was found between

depression and anxiety levels of older adults after reporting fewer hours of nightly sleep,

compared to younger adults.

Introduction

With depression and anxiety rates increasing substantially — from 6.6% in 2005, 11% in

2019, and close to 40% in 2020 —the need to determine the causes of the mental health crisis is
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critical (Thomeer et al. 2022). With sleep durations also decreasing in adolescents and adults by

about 0.5 minutes in men and 0.9 in women per year, a correlation can be suspected between

sleep deprivation and higher levels of anxiety and depression (Hublin et al. 2020).

Sleep duration is associated with increased levels of depression and anxiety (Yuan et al.

2021), and correlations between sleep duration across different age ranges have been studied.

Sleep deprivation makes individuals more emotionally aroused on the cognitive, psychomotor,

and sensorimotor levels, which can negatively impact reactions to positive and negative events

(Vandekerckhove et al. 2017). For example, a sleep-deprived individual will exhibit a more

enhanced negative reaction and a subdued positive emotion to positive events (Vandekerckhove

et al. 2017).

Sleep deprivation has been found to intensify depression and anxiety in adolescents and

adults (Vandekerckhove et al. 2017). The National Sleep Foundation recommends young adults

and adults (i.e., ages 18-25) receive 7 to 9 hours of sleep each night (Hirshkowitz et. al 2015).

However, the average university student gets 6-6.9 hours of sleep each night, according to a

study conducted by the University of Georgia (Villarroel & Terlizzi 2020). This study also found

young adults to experience the highest levels of depression at 21%, compared to 16.8% of

middle-aged adults and 18.4% of senior citizens (Villarroel & Terlizzi 2020).

In addition to young adults being affected by sleep deprivation, studies have found that

middle-aged adults experience difficulty regulating emotions following minimal sleep duration.

In an experiment by Minkel et al. (2011), 23 adult participants within the age range of 22-45

were randomly assigned to a night of sleep deprivation or normal sleep before and after watching

uplifting versus sad films. After careful examination of their facial expressions, while viewing

the film clips and comparing them to their subjective emotional responses, the sleep-deprived

participants were much less expressive than the control group, particularly when viewing

positive film clips. This implicates sleep deprivation as a causal mechanism of decreased

emotional expression in older adults. Similarly, in a study of Ferdowsi University students in

Mashhad, Iran, it was found that 61% of university students experienced poor sleep, and poor

sleep was associated with lower emotional intelligence (Bavafa et al. 2019).

The Center for Disease Control and Prevention (CDC) recommends that all adults above

the age of 18 receive at least 7 hours of sleep each night (Watson et al. 2015). Importantly, the

CDC separates sleep recommendation age ranges by teenagers, adults, and senior citizens,
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grouping both university students and middle-aged adults (Watson et al. 2015), while the

National Sleep Foundation separates young adults and adults (age 18-25), older adults (age

24-64), and older adults (age 65 and older; Consensus Conference Panel et al. 2015). According

to the National Sleep Foundation, young adults and adults both need 7-9 hours of sleep per night,

however, older adults require 7-8 hours (Consensus Conference Panel et al. 2015). It is currently

unknown whether or not older versus younger adults present the same emotion regulation

challenges when experiencing sleep deprivation, and whether one age group is more susceptible

to higher depression and anxiety levels as a result.

In the present study, a large dataset was leveraged consisting of university students,

faculty, staff, and community members to test the associations between sleep, depression, and

anxiety across age groups. In this reanalysis, correlations were tested by age rather than the

source of recruitment (i.e., the university or an online survey). It is expected to see higher levels

of depression and anxiety with less sleep in younger adults given the association between sleep

and the anxiety and depression levels of adults versus young adults.

Method

A. Participants

2218 participants were recruited from Appalachian State University in North Carolina

and 992 participants using Amazon’s Mechanical Turk (mTurk) throughout the United States. An

online survey was sent out with the incentive of a $95 gift code prize drawing for the ASU

participants and 15 cents for completing the survey and eligibility for a $50 bonus payment

drawing for the mTurk participants. The only requirement for both surveys was that participants

be over the age of 18 and that they pass the attention check question on the online survey

(Paolacci et al., 2010). This data was originally reported by Dickinson et al. and was obtained

from ICPSR (https://dpl6hyzg28thp.cloudfront.net/media/ContentServer_1.pdf).

B. Measures

The online survey consisted of demographic questions and surveys on sleep behaviors,

patterns, perceived circadian preference, and mental health symptoms. To measure sleep

duration, participants were asked: “Over the last 7 nights, what is the average amount of sleep

you obtained each night?” Depression and anxiety disorder risk was assessed using the two-item
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Patient Health Questionnaire (PHQ-2) (Kroenke, Spitzer, & Williams, 2003) and the seven-item

generalized anxiety disorder (GAD-7) (Spitzer, Kroenke, Williams, & Lowe, 2006), respectively.

Both surveys are validated and widely-used measures to assess mental health symptoms in

adults.

Results

A little over half of the sample identified as female (61.93%). Of the ASU sample,

89.63% identified as students, compared to 30.9% of the mTurk participants. The average age of

all participants was 25.54 years (SD=9.03).

Data analysis using Stata found a significant correlation between sleep duration and

depression of -0.08 (p<0.05), and between sleep duration and anxiety of -0.19 (p<0.05) if the age

of the participant was less than or equal to 22. Among the participants older than 22, a

statistically significant negative correlation of -0.17 (p<0.05) and -0.24 (p<0.05) was found

between sleep and depression and sleep and anxiety respectively.

Discussion

A significantly higher correlation was found between depression and anxiety levels of

older adults after reporting fewer hours of nightly sleep, compared to younger adults. This

finding was counter to the original hypothesis, which was that younger adults would be more

affected by less sleep than older adults would be. This is surprising, however, it could be

explained by a few possible mechanisms.

Possible causes of this finding could include hormonal changes in middle-aged adults,

life commitments between middle-aged adults and college-aged students, and changes in

circadian rhythms. For example, a study reported life commitments to be much higher for midlife

and older adults (age 37-42 and 67-72 respectively) than younger adults (age 22-27) (McAdam et

al. 1993), which may lead to declines in mental health and sleep duration. Another study

concluded that as adults age, their circadian rhythm amplitude decreases, and their ability to

adjust to sleep changes reduces (Monk et. al 2005). These studies may provide evidence for the

association between sleep and depression and anxiety being higher in older adults.

Limitations of the present study could include a geographic bias due to the sample size

consisting of only ASU university students, raising the question of whether or not the results
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would replicate in other settings. Ideally, the study would be repeated with university students

from multiple universities. Additionally, the study is limited in that it is a cross-sectional design,

however, ideally, a longitudinal design would illustrate how the relationship between sleep and

depression and anxiety levels changed within the same person. Another limitation of the study

includes the screening tools used. The diagnostic accuracy for depression of the PHQ2 is

sensitivity of 86% and specificity of 78% (Arroll et. al 2010). The diagnostic accuracy for

generalized anxiety disorder of the GAD 7 is 83% sensitivity and 84% specificity (Plummer et.

al 2015).

Future directions for this topic could include testing if life stress, such as hormonal

changes, increasing commitment demands, and circadian rhythm changes in older adults could

play a role in the relationship between their sleep and anxiety and depression levels.

Additionally, the correlation versus causation relationship between sleep and depression and

anxiety should be further tested. For example, the CDC does not separate younger and older

adults when recommending sleep durations. However, data from the present study may suggest

that older adults need more sleep than younger adults. Importantly, it would require more

research to determine if the cause of the mental health decline in older adults is the lack of sleep.

Ideally, people would be randomly assigned sleep amounts and their mental health would be

tested in a randomized control trial to identify sleep as the common factor and eliminate biases

and confounding factors. The objective of these future studies should examine how to increase

sleep duration in adults, decrease depression and anxiety, and determine possible changes in

society or recommendations to improve sleep duration to minimize depression and anxiety

levels.
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Revolution in Chinese Art Post-Mao by Vivian Wang

During the twentieth century, China experienced drastic political, economic, technologic,

and societal changes that allowed it to reemerge as a leading world power. At the forefront of this

era of modernization was the communist revolutionary Mao Zedong. Under his leadership, the

Chinese Communist Party (CCP) successfully overthrew the Chinese Nationalist Party in 1949

and created a “democratic republic under the joint dictatorship of all anti-imperialist and

anti-feudal people led by the proletariat”1 known as the People’s Republic of China (PRC). Mao

Zedong’s role as chairman of the PRC was a catalyst for a series of campaigns and movements

that ultimately failed at modernizing China. In 1966, China was launched into a socio-political

movement referred to as the Great Proletarian Cultural Revolution, which lasted until the passing

of its figurehead, Mao Zedong, in September of 1976.

During the Yenan Forum on Literature and Art of 1942, Chairman Mao announced to the

public that art should wholly contribute to the “whole revolutionary machine” and “follow the

correct path of development and provide better help to other revolutionary work in facilitating

the overthrow [their] national enemy and the accomplishment of the task of national liberation.”2

Artists who failed to devote themselves and their art to the communist cause were considered not

only selfish but also inadvertent supporters of the evil imperialists and bourgeoisie. To enforce

this new ideology, Mao Zedong mobilized the Red Guards, revolutionaries tasked with imposing

communist values by attacking old symbols of authority, such as art. As a result, Chinese artists

forcibly adopted a standardized “mass style”, consisting of bright, dynamic posters that were

flooded with slogans and glorified images of Mao Zedong and the proletariat. The art created in

this period greatly resembled Soviet socialist realism. The purpose of this style was to embed

images of success into the minds of the Chinese people. Prevalent artists from the period before

the Cultural Revolution, such as Pang Xuqin and Qu Zuoren, both of whom are known for their

traditional Chinese art styles, exchanged their artistic and creative freedom for security and

safety under the communist regime.3

3 Micheal Sullivan, “Art in China since 1949,” The China Quarterly, no. 159 (1999): 712.

2 “Talks at the Yanan Forum on Literature and Art” ,
https://www.marxists.org/reference/archive/mao/selected-works/volume-3/mswv3_08.htm.

1 Arshad Syed Karim, “CHINA AFTER MAO,” Pakistan Horizon 39, no. 2 (1986): 38.
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Despite the rise of socialist realism and propaganda in Chinese art, the complete

eradication of traditional forms of art from Chinese society was not feasible, so the Chinese

Ministry of Culture used other methods to alter old styles so that they would fit in with the CCP’s

mission to educate the masses. For example, nianhua, a Chinese folk art, became a key

component of the spread of the Maoist doctrine. Highly regarded by Mao for its rural origins,

this millennium-old art form began subtly incorporating glowing images of the working class

and socialist ideals while slowly restricting religious and traditional subjects, as per the Ministry

of Culture’s demands.4

Artists were placed under heavy scrutiny; consequently, resistance to socialist reform was

scarce. Creative intellectuals were commonly arrested and sent to labor camps, referred to as the

“Chinese Gulag”5, for reeducation. One sculptor who declined to testify against his teacher out of

loyalty spent 21 years in imprisonment covertly carving tree roots. His determination to keep his

artistic spirit alive left him deeply embittered upon his release after the end of the Cultural

Revolution.6

The death of Chairman Mao on September 9, 1976 put an end to the Cultural Revolution,

marking a critical change in contemporary Chinese art. Artists who survived the persecution

were released from the chains of socialist realism but deeply shaken. This can be seen in one of

Liao Bing Xiong’s cartoon self-portraits, where he draws himself paralyzed and stuck in the

shape of a vase that lies broken below him. In this caricature, he depicts the lasting repression

and loss of free artistic will caused by Mao Zedong and the Red Guard.7 Furthermore, with Mao

gone, the Chinese people were no longer blind to the true devastation of their nation. What was

previously hidden by bright and rosy posters became blatantly clear to the public. Mao Zedong

left China struggling to deal with a crippled economy coupled with a largely unhappy,

uneducated, and poor population. One student stated, “I was shocked to the very core of my

being when it finally dawned on me that the God I had enshrined in my mind was tumbling and

that the pillars of my faith were about to collapse.”8

8 Barmé and Minford, Seeds of Fire, 159.
7 Sullivan, “Art in China since 1949,” 715.

6 Julia F. Andrews, “Traditional Painting in New China: Guohua and the Anti-Rightist Campaign,” The Journal of
Asian Studies 49, no. 3 (1990): 556.

5 Geremie Barmé and John Minford, Seeds of Fire: Chinese Voices of Conscience (New York, NY: Noonday Press,
1989), 75.

4 Chang-Tai Hung, “Repainting China: New Year Prints (Nianhua) and Peasant Resistance in the Early Years of the
People’s Republic.” Comparative Studies in Society and History 42, no. 4 (2000): 777.
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Deng Xiaoping assumed leadership after Mao’s passing. He proceeded to lead China

through a period of “de-maoification" through reform, in hopes of undoing some of the unspoken

damage Mao Zedong had done. Deng called for radical liberalization, which included the

“liberation of thought and the search for truth in all matters.”9 He lifted many of the restrictions

placed by his predecessor on art and other forms of creative expression. Art post-Mao became

the primary outlet for the Chinese people’s critiques and retaliation, reflecting the psychological

state of the people during a period of rapid change and modernization.

The survivors of the Mao era, filled with hope for profound change, returned to the

streets upon their release. They plastered a wall in central Beijing with posters of poems,

manifestos, and pleas for justice, giving it the name “Democracy Wall.”10 The rejuvenated

revolutionary spirit that ensued is evident through the art produced in the post-Mao “New Era”

(xin shiqi). With looser policies regarding the subject and message of their art, artists developed a

“ponderous, self-reflexive cultural critique”11 of China that helped them escape from the socialist

realism style they were bullied into accepting during the Cultural Revolution.

During this age of “creative emancipation,” China saw the resurgence of individual

subjectivity and personalities in art. The rediscovery of self (ziwo) was in direct opposition to the

formulaic, mass-produced artwork churned out in the Mao era, which, in addition, was often

anonymous or credited to Mao Zedong. In the 1980s, Chinese artists experienced a new wave of

enlightenment called the ‘85 movement, which marked the rise of avant-garde art. Hundreds of

small, independently organized avant-garde groups, such as the No Name (wuming huajia) and

the Stars (xing xing huajia), united in the mid-1980s to initiate a wide-reaching, innovative

artistic movement that questioned the fundamentals of Chinese culture and history so to achieve

true artistic modernity.12

“Scar art” was a style that developed as artists responded to the disastrous reforms

enforced during the Cultural Revolution. Characterized by dark and empty themes, it was clear

that artists were struggling to heal from the pain and suffering the despotic and violent Red

Guard inflicted upon them. Chen Conglin’s Snow on X month, X day, 1968 has a Soviet socialist

12 Gao Minglu, Total Modernity and the Avant-Garde in Twentieth-Century Chinese Art, Cambridge, MA: The MIT
Press, 2011: 34.

11 Ho, “Yue Minjun,” 220.
10 Barmé and Minford, Seeds of Fire, 102.

9 Louis H. Ho, “Yue Minjun: Iconographies of Repetition,” Modern Chinese Literature and Culture 25, no. 2 (2013):
222.
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realism style, but instead of the usual utopia and happy scene, he painted the tragic fallout of a

violent city brawl. From the filthy snow to the bare and wounded subjects, this painting is a

strikingly honest and candid portrayal of the chaotic period under Mao Zedong, despite being an

imaginary scene.13 Artist Xu Bing experimented with expression through installations. In his

installation Book from the Sky, Xu Bing meticulously scribed nonexistent Chinese characters

onto a multitude of scrolls and arranged them to fully surround a room. Xu Bing’s writing

resembles traditional Chinese calligraphy, and so from afar and to those incapable of reading

Chinese characters, the installation appears to hold an overwhelming amount of important ideas

and messages, but in reality, the words are nonsense. This installation “mock[s] the meaningless

written word, and the futility of human endeavor in communist society.”14 It also references the

Chinese language’s loss of importance when the PRC used it to manipulate and condition the

Chinese people.

Rustic realism was another style of art that emerged during the “New Era.” It highlighted

China’s rural communities, as opposed to the large industrializing cities that were the focus of

Chinese socialist realist art. Father by Luo Zhongli is a large photo-realistic painting of an old

rural man. The rawness and sincerity of this work captivated the Chinese people because for the

past 30 years Mao Zedong was the main subject of Chinese portraiture. The drastic change from

the carefully posed and seemingly perfect government official to the wrinkled and unfiltered

rural man was representative of China’s search for new icons and honest figureheads to replace

Mao Zedong.15

The ‘85 Movement gave birth to action art, a form of performance art that focused on

expressing opposition to both the government and society norms in bold and captivating ways.

For example, Wang Rende scattered condoms throughout public places. At a glance, this act

seems inappropriate and vulgar, but Wang Rende’s performance brought attention to the

controversial and controlling one-child policy that was unveiled as part of Chairman Deng’s new

reforms.16 Action art was done purely to incite thought and stimulate conversation since artists

16 Wang Duanting, “Redemption of Sins through the Human Body: Meanings of Action Art in China,” In
Complementary Modernisms in China and the United States: Art as Life/Art as Idea, ed. 张謇, 布鲁斯·罗伯逊,
Zhang Jian, and Robertson Bruce (Punctum Books, 2020), (611).

15 Guey-Meei Yang and Ton Suchan, “The Cultural Revolution and Contemporary Chinese Art,” Art Education 62,
no. 6 (2009): 26.

14 Sullivan, “Art in China since 1949,” 716.
13 Sullivan, “Art in China since 1949,” 716.
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did not make a profit from these performances. Many people were drawn to action art’s unique

portrayal of criticism and its rebellious nature against societal norms.

In 1989, the “China/Avant-Garde” exhibition in the National Art Museum in Beijing held

its first exhibition; it consisted of 197 works by 186 different artists from the past decade. The

banner hung at the entrance of this exhibition featured the “No U-turn” traffic sign, declaring that

this exhibit would catapult Chinese art into an era of modernity that they could not return from.17

On its first day, the gallery shut down because of an artist named Xiao Lu. She meshed together

her physical artwork with action art by firing a bullet at her art titled Dialogue to represent that

“official toleration had reached a breaking point.”18

The “China/Avant-Garde” exhibition took place days before the Tiananmen Massacre, an

event that pivoted the art world. Leading up to this date, cries for greater reform had been

brewing amongst the Chinese youth for a decade. The murders in Tiananmen Square on July 4,

1989, made it gruesomely clear to the public that the liberalization of the Chinese economy did

not coincide with the liberation of Chinese society, and as a result, it “scuffed out the utopian,

humanist high-mindedness of the so-called New Era.”19 The age of daring experimentation and

critique of Chinese culture, history, and politics through art died alongside the students in

Tiananmen, and the urgent idealism visible in art from the “New Era” disappeared. Art from the

period that followed, the “Post-New Era”, instead expressed “real fear and neurotic anxiety”20 as

artists tried to respond to the new bloodshed sprouting from the PRC.

Cynic realism, a style distinguished for its distorted appearance and satirical messages,

surfaced as a representation of the new psychological state of Chinese artists in the “Post-New

Era” as they come to terms with the realities of politics. Immediately following the tragic events

of the Tiananmen Massacre, artist Liu Xiaodong channeled his anger into several detailed

paintings. Cold Bathroom depicts too naked and malnourished boys, who have just fled the

protests, standing in a grimy, harshly lit bathroom while gripping towels soaked in what looks

like a mixture of blood and water. The jarring lighting indicates a tone of fear and anxiety present

in the Chinese people, and the two boys are a “lament to the dead and an elegy to the lost

20 Lin Xiaoping, “Those Parodic Images: A Glimpse of Contemporary Chinese Art.” Leonardo 30, no. 2 (1997):
122.

19 Yang and Suchan, “The Cultural Revolution and Contemporary Chinese Art,” 26.
18 Sullivan, “Art in China since 1949,” 717.
17 Ho, “Yue Minjun,” 219.
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cause.”21 Liu Xiaodong uses this painting to express his loss of hope for a democratic and

reformed state in China.

Fang Lijun became popular during the Post-New Era for his oil paintings of bald,

distorted hooligans (pizi), which are often illustrated with their mouths wide open in an

anguished yawn or a maniacal laugh. These warped figures are accompanied by plain, mellow

backgrounds that give the effect that these paintings are slow and sluggish. This is meant to

reference the loss of meaning in a government-controlled life, yet under this sluggishness, there

lies a “certain brutality… which could erupt at any moment.”22 Yue Minjun’s paintings also

consist of repetitive figures sporting wide smiles, but his work can be distinguished by his

subject’s signature bright pink skin. While his art can be seen as jubilant and light-hearted, the

smiles seem almost too wide, becoming more deranged than joyful. The repetition of these

characters' grimaces symbolized matters going wrong not just on an individual scale but on a

collective, national scale.23 In contrast to Fang Lijun and Yue Minjun’s maniacal portraits, Zhang

Xiaogang painted stiff, emotionless, black and white family portraits. In these portraits, their

unexpressive faces create a sense of emptiness that reflected the dystopic and bleak atmosphere

of the Post-New Era, and it also challenged the superficially happy families illustrated during the

Mao era.24 He portrayed the feeling of madness and unpredictability with these stoic faces as

others did with overly expressive ones.

Artwork from the Post-New Era also responded to the rise of consumerism and

commercialism brought on by the numerous economic reforms put into effect by the PRC. The

rapidly expanding market economy became a prominent topic in political pop art, which

refurbished and contemporized old icons and styles of political art from the Cultural Revolution,

such as Mao Zedong himself, in a partly nostalgic and partly satirical manner. Wang Guanyi

brought back the idealistic socialist realism propaganda in his artwork but with a twist. In Great

Criticisms: Coca Cola, he created a poster almost identical to those produced during the Cultural

Revolution; however, instead of a motivating slogan, the only words on the poster are the “Coca

Cola” logo.25 Moreover, the background is made up of serial numbers. By adding components of

25 Yang and Suchan, “The Cultural Revolution and Contemporary Chinese Art,” 27.

24 Sheldon Hsiao-peng Lu, “Art, Culture, and Cultural Criticism in Post-New China,” New Literary History 28, no. 1
(1997): 121.

23 Ho, “Yue Minjun,” 226.
22 Xiaoping, “Those Parodic Images,” 115.
21 Xiaoping, “Those Parodic Images,” 118.
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commercial products to a propaganda poster, Wang Guanyi addressed the similarities between

the PRC and big corporations.

Action art in this period mainly focused on portraying commercialization in a sarcastic

way. For example, Zhu Fadong dressed like a businessman and walked around Beijing for a year

advertising himself.26 Ice 96 Central Plains, created by Wang Jing, Jian Bo, and Ginhen, was a

public interactive installation that put consumer products into frozen blocks of ice. Within

seconds, people flocked to the ice in a wild frenzy, creating a chaotic messy environment as they

frantically tried to break the blocks of ice. These works responded to an era where “everything is

objectified and commercialized,” and they mean to “force people to look the sickness of Chinese

society in the face."27 In 1997, Zhan Wang rebuilt a section of the Great Wall of China with fake

gold bricks. Fixing the Golden Tooth for the Great Wall was notably a parody of the real

government-initiated restorations of the Great Wall.28 Zhan Wang mocked the real reconstruction

with shiny, fake gold bricks and alluded to the idea that the government focused only on

rebuilding China’s economy for money and material wealth, rather than rebuilding the Chinese

spirit and culture.

Pastiche was common among artworks in the Post-New Era as a form of satire. For

instance, Wang Jinsong’s Taking a Picture in Front of the Gate of Heavenly Peace, painted in

1992, is a parody of Sun Zixi’s In Front of the Gate of Heavenly Peace, painted in 1963. In Front

of the Gate of Heavenly Peace by Sun Zixi is considered one of the greatest achievements of the

Cultural Revolution by the PRC’s standards. It depicts a group of happy working-class peasants

posing heroically as if radiating off the success of the PRC and the Cultural Revolution. Wang

Jinsong’s version also features people posing in front of the Gate of Heavenly Peace, but these

people are drawn disproportionately and are from the urban class. The point of changing the

subject of the portrait was to reverse the romanticization of the working class. Additionally, the

famous portrait of Mao Zedong that proudly hangs on the wall of the building is highlighted in

Sun Zixi’s painting but blocked with warped heads in Wang Jinsong’s version, signifying Mao’s

decreased presence and loss of respect among the people. Rather than a carefully planned and

filled background like in Sun Zixi’s painting, Wang Jinsong filled up the canvas with white

silhouettes. The painting is not incomplete, rather these empty unidentifiable figures contrast

28 Gao, Total Modernity, 14.
27 Sullivan, “Art in China since 1949,” 720.
26 Daunting, “Redemption of Sins,” 615.
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with the bold and detailed figures in the front, symbolizing the lack of individuality and identity

those who are devoted to Mao have. Wang Jinsong also made a joke of the chaotic market

economy by illustrating the roof tiles of the Gate of Heavenly Peace as imported cigarettes,

referencing the surge of commercialized and imported goods in a sardonic and sarcastic way.29

As time progressed further and further from the Cultural Revolution, the original fear and

symbolism of Mao deteriorated. Accordingly, contemporary art in the 1990s saw the return of

Mao Zedong as an icon of modern Chinese art. This new “Mao-craze”, however, did not promote

the glorified and stern perceptions of Chairman Mao as it did before. One scholar commented

that the portrayal of Mao Zedong during this era had “little more ideological seriousness than

crazes for hula hoops, silly putty, or bubblegum cards.”30 This can be seen in Li Shan’s The

Rogue Series No. 22 where he painted Mao Zedong next to a large garish plant. Mao’s facial

features are illustrated by Li Shan to be gentler and calmer than seen before, and the addition of

the flower adds an “eroticized daintiness” that made a mockery of Mao’s reputation.

Ultimately, the numerous new styles of art that developed in China after the death of Mao

Zedong and the Cultural Revolution were all reactions to the political, economic, and societal

state of China. For decades, Chinese artist’s voices were silenced, and all creative liberties that

deviated from the communist path were scared away. The “New Era” and “Post-New Era” were

periods in which artists were finally able to rediscover their voices and experiment with different

ways that they could articulate their ideas and share them with others. The resulting art

contributed greatly to the modernization and evolution of China and Chinese culture.

30 Xiaoping, “Those Parodic Images,” 114.
29 Xiaoping, “Those Parodic Images,” 114.
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SNAP Analysis: A Case Study of SNAP’s COVID-19 Pandemic Response by Sydney Xie

Abstract

The Supplemental Nutrition Assistance Program (SNAP) is the largest nutrition

assistance program in the country. Since its formation in the 1930s, it has adjusted to multiple

economic fluctuations: recessions, wars, natural disasters, and more. However, SNAP had yet to

encounter a world-wide pandemic until the last few years. This research paper explores how

SNAP reinvented its policies to accommodate drastic economic and social changes from

COVID-19. By looking into a collection of academic articles, government sources, and statistics,

we see how successful SNAP was in adjusting to the pandemic, using Georgia as an example.

We also explore whether the changes made to SNAP actually increased the efficiency, or hurt the

program. To help understand the effects of SNAP across communities, we follow an example

family of five and examine their benefits package.. This paper compares how the family’s SNAP

benefits fared before the pandemic, during, and now that benefits have ended.

The paper reviews food insecurities SNAP addresses, and how the program can

maximize impact and efficiency. Additionally, it reviews how changes made during COVID may

affect the program long-term. Ultimately, it focuses on some key policy recommendations to

build and maintain SNAP’s efficiency in providing food services to those in need.

Introduction

The Supplemental Nutrition Assistance Program (SNAP) is a federally funded program

that aids low income adults, low paid families, and others with lower fixed incomes. Having

been enacted for almost 100 years, SNAP has gotten used to adapting with changing times.

When the pandemic shut everything down in March of 2020, food insecurity was one of many

factors that inflated. Within a few weeks, SNAP made adjustments to increase the aid people

received. In 2022, two years after the start of the pandemic, SNAP aid mostly reverted back to

pre-pandemic levels. However, the pandemic is not nearly over yet according to the Centers for

Disease Control and Prevention (CDC) and there is rising inflation which impacts income

stability, especially in lower-income households (Ball). SNAP uses income and family size as a

way of calculating how much aid a household should receive, which only provides limited

insight on the household’s situation. Although food insecurity is most commonly caused by lack

96



of financial stability, there are other causes such as a lack of access (food deserts) and

overabundance of unhealthy choices (food swamps) that SNAP does not consider in its benefits

calculations. In order for SNAP to be more effective in serving communities in need, it should

not address only poverty levels in its application, but where an individual lives and their access

to healthy food options.

Literature Review

SNAP Overview

Formed in the 1930s after the Great Depression, SNAP is one of the most productive

nutrition assistance programs in the United States (Policy Basics). Other similar programs

include the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC),

The Emergency Food Assistance Program (TEFAD), and The National School Lunch Program

(NSLP). SNAP stands out among these because it caters to a broader scope of people, whereas

the other programs focus on more specific situations.

To illustrate how the program works, we can look at a hypothetical family of five (with

three kids and two adults working part time), who are eligible for SNAP. According to the

household’s monthly net income of $500, they qualify for $618 per month (SNAP Benefits -

COVID-19 Pandemic and Beyond). In recent years, SNAP has added Electronic Benefit Transfer

(EBT), which is similar to a credit card and is a way to access benefits online (Facts About

SNAP). This family is able to utilize their EBT to purchase groceries such as milk, cheese, and

bread. As shown in figure 1, SNAP is also one of the most effective nutrition program, spending

little money on administrative needs (Policy Basics). SNAP efficiently calculates who qualifies

for the program by considering household size and monthly income. Then, it assigns benefits

customized to those numbers.

Although SNAP is federally funded, individual states have the responsibility of actually

running the program, meaning they have some freedom in how they implement it. For example,

most SNAP qualification rules are nationally unanimous, but states have the flexibility to adjust

these limits: an applicant’s required net income, gross income, and the maximum benefit for

households. States can also differ in the amount of time one is eligible before having to recertify,

and they can design their own application process, although it must follow federal guidelines.

Furthermore, if the country goes through a public health crisis (ex: the COVID-19 pandemic),
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states can withdraw from the federally mandated benefits when they see fit (Policy Basics). This

amount of flexibility that states have over SNAP lead to differing approaches when it comes to

addressing their state's unique issues around food security.

Food Security

The U.S. Department of Agriculture (USDA) defines food insecurity as “a

household-level economic and social condition of limited or uncertain access to adequate food”

(Definitions of Food Security). Conversely, food security means having reliable access to

sufficient and nutritious foods. Scott Haskell is a professor at Michigan State University with a

focus in food safety and security. Haskell writes that there are many causes for food insecurity,

with poverty often being the most well known reason. Poverty is also the most addressed issue in

terms of nutritional aid. Areas where poverty prevents a household from purchasing healthy

foods are called food mirages, as there is plenty of opportunity to purchase foods, only limited by

income. Food deserts, defined by Haskell, are areas, usually rural, that are far away from any

grocery store. People living in food deserts may be able to financially afford food, but they

cannot physically access it. When they do have access to fresh foods, it is often marked up in

price, further encouraging them to eat processed foods.

On the side of being perhaps too food secure, there are urban areas suffering from a

different phenomenon nicknamed food swamps. According to Haskell, people in these areas

have access to abundant and affordable food and drinks that are usually unhealthy, such as fast

food. The USDA stated in a 2017 study of food access that about 19 million or 6% of Americans

live in food deserts (Rhone). Based on the fact that SNAP only provides financial aid and not

access to food, it can be concluded that SNAP focuses on food mirages rather than food deserts

and swamps. Although people living in food deserts and swamps may still qualify for financial

aid, having more money is not likely to solve the problem of either too little or too much food

availability.

Food Security & SNAP in Georgia

According to an Atlanta Journal-Constitution investigation, Georgia is one of the top

states with people living in food deserts (2 million). Not only does Georgia struggle with food

deserts but also food swamps, which are a factor that is increasing obesity rates. As shown in
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figure 2, obesity increased from 28.0% to 34.3% in adults between 2011 and 2020. This 23%

follows historical trends in the graph, as since 1998 Georgia has been consistently above the

national obesity rate.

Figure 2. Georgia obesity rates from 1990-2020 as compared to the national obesity rate.

Source: ‘Explore Obesity in Georgia | 2021 Annual Report’. America’s Health Rankings,

https://www.americashealthrankings.org/explore/annual/measure/Obesity/state/GA. Accessed 23

Sep. 2022.

Although Georgia is not a big state, it is one of the top ten states (competing with New

York, California, and Texas) for people enrolled in SNAP (Food Stamp Benefits by State 2022).

As shown in figure 3, Georgia is one of the top ranked states in households enrolled in SNAP

with 468.5k. For perspective, New York has 1 million, Texas has 1.1 million and California has

1.2 million. As of May 2022, 1.64 million people are enrolled in SNAP in Georgia, about 15% of

the total state’s population. The national average is 13%. Yet, according to calculations done by

the USDA, only 84% of eligible Georgians are enrolled in SNAP, meaning there are 280,000

more people at or below 130% of the poverty line not participating in the benefit program despite

their eligibility (Hall).
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Figure 3: Total number of households receiving benefits for each state (Georgia is highlighted).

Source: Food Stamp Benefits by State 2022.

SNAP Partners and Community Organizations

SNAP does not carry out their extensive support alone, as their application and benefits

process is often too complex for people to figure out easily. It falls on community-serving

organizations to help publicize the program and also assist individuals in need with

understanding their eligibility, and filling out applications. There are a number of community

organizations that assist people with SNAP benefits. Most of them provide straightforward
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directions for how to apply, and some even offer call lines where individuals can directly ask

questions about SNAP benefits and eligibility. For example, Wholesome Wave Georgia is a

non-profit community that not only provides help for SNAP applications for Georgians but also

partners with local farmers to provide fresh, locally grown food to people (Wholesome Wave

Georgia). The Atlanta Community Food Bank (ACFB) is another non-profit based in Georgia,

providing help with SNAP, WIC, and many other food assistance programs. Not only does the

organization provide application assistance, it also distributes donated food to other nonprofits

(How We Work). Another community-serving organization, Catholic Charities Atlanta, offers

one-on-one help with SNAP applications that includes a quiz to quickly calculate whether

someone is eligible for SNAP or not. These organizations were vital supports to SNAP and

community members during the pandemic, when benefits were changing and people were

confused about what they were eligible for and how to apply.

SNAP During COVID-19

When the pandemic hit, Congress reacted quickly to adjust SNAP, going through

legislative provisions as soon as March 2020. Such provisions included that all households were

boosted to the maximum allotment for their household size, making sure that families already

receiving the maximum also got more. Time limits for eligibility for the underemployed and

unemployed were suspended, SNAP applications and procedures became more flexible

(allowing all forms/waivers to be accessible online), and funding for EBT expanded

(Hartline-Grafton). On top of that, all benefits were raised by 15% from April 2021 to September

2021. If we consider our previous example family of five’s benefits, they increased quite a lot

during this time. Before the pandemic, they received $618 per month. With the maximum

benefits and 15% extra provided during the pandemic, the family of five would now receive

$929 per month (SNAP Benefits - COVID-19 Pandemic and Beyond). This increase helped

cover the cost of feeding children at home during stay-at-home orders and remote schooling, and

additional costs due to grocery shortages. However, as states reopened, the increased benefits

began to roll back to previous levels.

SNAP Post-Pandemic
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As of July 2022, at least 16 states have gone back to pre-pandemic guidelines, either by

ending or allowing the contract to expire, Georgia being the latest to do so (Hernández).

However, on October 1st 2021, SNAP permanently added 40 cents per person per meal to every

plan after the Thrifty Food Plan (TFP) was evaluated. The TFP helps estimate the cost of a

healthy meal and therefore is a determining factor to how much SNAP should change. Our

example family of five, whose benefits increased from $618 to $929 in the pandemic, is not

being pushed back to their original benefit package. The mentioned example family of five

received $618 per month pre-pandemic. With the expiration of pandemic SNAP enhancement

but the additional 40 cents per person per meal, this family receives $842 per month, about a

36% increase from pre-pandemic levels (SNAP Benefits - COVID-19 Pandemic and Beyond).

Table 1. Evolution of Example Family Benefits Throughout the Pandemic

Before Pandemic $618/month

Peak of Pandemic $929/month

Post Pandemic $842/month

Source: SNAP Benefits - COVID-19 Pandemic and Beyond | Food and Nutrition Service.

Policy Recommendations

SNAP is moving in the right direction but there is more it can do. During the pandemic,

SNAP quickly provided extra benefits. However, in 2022, many of those pandemic benefits

expired, leaving the impoverished to deal with inflated prices without the extra support from

SNAP. The USDA predicts that, in 2022, prices for fruits and vegetables will increase between

7-8%, processed fruits and vegetables prices between 9.5-10.5%, sugar and sweets prices

between 8.5-9.5%, nonalcoholic beverages prices between 8.5-9.5%, and other foods prices

between 12.5-13.5% (Summary Findings). With inflation predicted to continue increasing, the

extra 40 cents per person per meal that SNAP has added will not be sufficient.

Consider Applicant Location

The SNAP application process should consider location in addition to income for its

benefit calculations. A change like this will benefit those living in expensive areas (Hawaii) who
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need more aid due to inflated prices. It will also benefit those living in food deserts who must

drive long distances as well as pay higher prices to access fresh foods. Additionally, those living

in food swamps will be encouraged to buy pricey but healthy foods instead of cheap fast foods if

they receive benefits that account for the price differences, and education about which choices to

make. SNAP recipients living in rural areas with few options may not have the economic

mobility to move to more populated areas with additional food options, and SNAP should adjust

their funding mechanism to consider supporting the costs of shipping food, traveling farther

distances, and paying higher prices.

SNAP could include zip code in their application process to accommodate those who

need extra funds due to their location. For example, if someone lives in Clayton County, Georgia,

a country that struggles with access to food, then applicants with a zip code in Rockdale County

should receive more aid (Georgia Ranks High in Food Deserts). This change in SNAP’s benefit

calculations will help ensure that people have more equitable access to food, no matter their

location.

Expand the Range of Foods Available

The current SNAP guidelines only account for produce (fruits, vegetables, and poultry),

which can be beneficial to the nutritional value of someone’s diet (What can SNAP buy?).

However, the guidelines assume that every family has equal and plentiful time to plan meals,

prepare meals, then clean up. Most SNAP recipients have children and multiple jobs to support

their family, meaning they do not have time to cook meals everyday. In fact, lack of time is the

most common barrier SNAP participants identified to preparing meals that are part of a healthy

diet (Barriers). Figure 4 illustrates the unrealistic assumptions that the Thrifty Food Plan (TFP)

makes surrounding people’s time to cook meals, by over 100 minutes per day. As shown, SNAP

recipients already spend nearly 15 minutes more per day in preparing food than the average

American household.

Instead of providing support for whole foods that need significant time to plan and

prepare, SNAP should add easier to prepare foods into the registry. For example, the program

can support the purchase of pre-made food sold in the grocery store that usually provides a

variety of foods from rotisserie chicken to soups and salads. Providing a broader scope of foods

will alleviate the stress of those who avoid using SNAP due to lack of time.
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Figure 4: TFP meal preparation estimates

Source: Llobrera, Joseph, and Brynne Keith-Jennings. Www.Cbpp.Org, Center on Budget and

Policy Priorities, 15 July 2021,

Formalize SNAP’s Relationship with Community Non-Profits

As seen in the examples of Georgia nonprofit work, many non-profits dedicate their time

to making the application process easier for SNAP recipients. As of now, SNAP and the

non-profits function separately; however if they formally worked together both would benefit.

SNAP could fund non-profits who already work hard to make SNAP more accessible and

therefore helping more households to enroll in SNAP. It would then be able to serve more

people, which should be the program’s ultimate goal.

Conclusion

Since SNAP’s inception in the 1930s, society has changed drastically. SNAP has evolved

as well, but perhaps not enough to keep up with the pressing needs of the food insecure.

Although most changes made to SNAP during the COVID-19 pandemic were temporary, some

were permanent, such as the widespread popularity in EBT and the additional 40 cents allocated

per person per meal. These changes may not be enough to sustain families in need during times

of rising food costs, and pandemic recovery. There are millions of people living in food deserts

and food swamps that SNAP does not support properly, especially in Georgia where there are
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higher than average food insecurity and food swamp levels. By considering location into the

application process to determine how much aid a household can receive, SNAP will be meeting

the needs of an evolving society and fulfilling its true purpose of serving those in need.
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The British Empire’s Impact on Colonies: a Case Study of India by Aidan Shen

Introduction

There are two main tendencies in historiography about the British Empire. One

emphasizes the destructiveness of the British Empire as an often-oppressive regime that deprived

the colonized of autonomy(Tharoor). Conversely, others stress its positive

contributions(Ferguson). Yet the British Empire was no more oppressive than contemporary

European and other empires, and in fact often more liberal, in keeping with early-modern

Britain’s comparatively progressive politics. The British Empire also brought economic,

technological, and political benefits to its colonies. Overall, the British Empire exerted a positive

and progressive influence on humanity’s development. While not without its negatives, these

were equally or even more present in the Empire’s contemporaries, against which the British

Empire (even by contemporary standards) ought to be preferred. This essay will mainly focus on

British control of India as a case study of the Empire’s impact. By comparing the benefits of the

Empire and its shortcomings, it argues that the Empire’s ultimate historical contribution was

positive: it facilitated the further economic, cultural, and social development of numerous

societies past the period of colonialism.

Economic impact

It is a subject of significant debate whether the Empire had a positive economic benefit

on its colonies and the world. Of course, the empire did not affect all industries equally, and its

primary interest in colonies was in the extraction of raw materials. Moreover, not all colonies

were at the same level of economic growth at the time of British colonization. Compared to

many colonies in West Africa, for example, India was at a higher level of development. This

meant that although ruled by the same empire, the nature of imperial economic impact would be

different for each colony. Colonies in Africa experienced more drastic socio-economic change as

they had fewer institutions from the start (and given a less developed starting point, possibly

higher levels of growth). This means even though a case study is useful in analyzing the empire's

intentions, specific impacts varied among colonies.
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The Empire provided a basis for economic growth in colonies by establishing banking,

law enforcement systems, new technology, and land reforms. For instance, the Empire started

implementing square demarcation in colonies, which provided a standard for the market,

securing land rights, and productivity boosts. The new land policy helped promote economic

growth and productivity as well as higher land values(Libecap). The empire also helped bring

new technology into its colonies. For example, in the case of India, The British brought the

important technology of the railway and, subsequently, steamships. This decreased the transport

cost of goods and so made goods cheaper and able to travel longer distances. This development

of railroad systems in India helped save around 10% of the GDP while also increasing

international and long-distance trade routes(Kerr 120). Such institutions allowed India’s GDP to

increase by 70% from 1850 to 1947, a higher level of economic growth than occurred under the

Mughals(Angus). Although India may not have entirely benefited from this increase, as materials

were taken by the empire, these institutions remained after independence, allowing India to

continue benefiting economically and politically from them. The development of railways was

especially useful after Indian independence. Railways helped fundamentally change the structure

of the economy by increasing trade routes and allowing for the commercialization of

agriculture(Hurd 172).

Despite improved economic institutions, Britain’s exploitation of colonies' resources and

its sometimes abusive trade policies had disruptive impacts on the colonies. At various times,

trade policies allowed India to only trade with Britain and its allies. This allowed Britain to have

near complete control over the price of imported goods in specific industries. For example, in the

1700s, India’s textile market thrived, exporting cotton to many countries. However, the industry

was largely based in homes, making production slow and expensive. In the 1800s, British

industrial firms started mass-producing textiles in factories quicker and cheaper than those in

India. The open trade policy meant that India was forced to import cheap textiles from Britain,

destroying the local textile market as Indians bought cheaper British textiles. India’s textile

exports were also restricted to Britain, allowing its merchants to acquire more cheaply. Britain

bought at such low prices that the weavers could sometimes barely recover 80% of the

cost(Kanakalatha, 2057). From the seventeenth century to the end of British colonization, the

proportion of India’s textiles in the global market fell from 25% to less than 2%(Das 52). Other

factors were, of course, involved in this decrease; India’s textile industry, without British
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restrictions, would still be expensive and less attractive compared to other markets. However,

without the open trade policy, Indian policies might have been able to restrict imports and adopt

protective measures to allow the market in India itself to survive, potentially allowing further

development, which would make it more competitive.

Many historians that argue against the British Empire point out that from the start of the

eighteenth century to the end of British rule in India, India’s share of the world economy

decreased six-fold(Tharoor). Of course, this cannot be entirely blamed on the British Empire;

India’s economy in the eighteenth century was largely based on agriculture and had outdated

technology. Compared to a rapidly industrializing world, India was already lagging. This

decrease was prevalent in other non-western societies as well during this era; China, for example,

also declined similarly, falling from 29.8% in 1830 to 6.2%(Kennedy 149). As China retained its

independence during this period, such declines were not primarily a direct result of exploitation

from colonial empires. Other nations, such as the United States and Britain, gained an increasing

share in the world economy not because of their colonial empires but because they had

industrialized quicker. Further evidence to show that this was not directly caused by the Empire

is that even after India’s independence, the GDP growth of India still stayed at less than one

percent a year, not much higher than during the colonization period. In fact, seeing as levels of

growth during British rule were higher than before during the Mughal Empire, it can be argued

that without the Empire being involved, India’s economy would have decreased even faster.

Social Impact

The improvement in the economy brought about by the Empire led to significant social

changes. The British Empire helped develop social institutions and infrastructure, such as

hospitals and schools, that helped improve living standards in the long term. At the end of the

nineteenth century, India’s infant mortality was one of the highest in the world; however,

between 1900 and 1950, infant mortality halved, and life expectancy doubled(Roy 152). The

Empire also helped develop an education system and provided scholarships to educate society.

From 1881 to 1941, literacy rose from 3.2% to 12.2% (Naik 376).

Many outdated, illiberal policies and ideas were abolished in colonies. In India, the

custom of suttee was widespread in eighteenth-century society. This was where Hindu widows

would burn themselves at their husband’s funerals (Stein 253). From 1815-1828, roughly 630
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cases of Suttee happened every year (Mani 119). After the ban in 1829, the law was enforced

strictly in most areas, causing the number of cases to decrease drastically, saving countless

widows. Another example (which, although not directly related to India, needs to be mentioned

because of its unprecedented historical significance) is the British Empire’s abolition of the slave

trade. The Slavery Abolition Act was passed in 1833, freeing all slaves in areas controlled by the

British Empire. This included all its colonies in West Africa, such as Nigeria, that were infamous

for the slave trade. After this legislation was passed, over 800,000 slaves were freed(Henry). The

act also incentivized other countries to follow in the abolition of slavery.

Whether or not these developments would have happened without the Empire is a

question that must be asked. The interests of the Empire were to take valuable resources and earn

as much money from their colonies; therefore, they had little regard for poverty, exploitation of

workers, health, and other problems. Patnaik estimates, based on export surplus earnings and 5%

compounded interest, that taxes imposed by Britain upon India extracted 45 trillion dollars. This

meant that every year, the British took resources equivalent to 26-36% of the central

government’s budget(Chakrabarti). Without the empire, this money could have been used to

improve welfare and healthcare in the country. Yet, although spending this money on social

services could theoretically have been done by an independent Indian government, it is more

likely such resources would have been spent on protecting India from inevitable foreign

invasions without British naval and military protection.

In any case, it is insufficient to reach a decision merely by investigating the supposed

harm of the British Empire. Instead, a comparison must be made to alternatives that would have

occurred if not for the British. In the case of India, three serious alternatives come to mind. The

first would be the Mughal Empire. Even though they could have kept more money without tax

and exploitation, the corruption, constant foreign invasion, and the instability of the economy

would still cause economic inequality and lack of social services to be major issues. The Mughal

Empire, around the time of British colonization, also had large regional conflicts; the Empire was

split into smaller states. The British and the French both tried to take advantage of this conflict

by supporting opposing sides of the conflict, trying to take control. This means without the

British, the majority of India may have been controlled by the French, with smaller parts subject

to Afghan invasion. An analysis of French colonies compared to British colonies showed that

British policies were much more liberal; social institutions and economic levels were much
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higher in former British colonies compared to French(Lee 365). A third alternative, one favored

by Indian nationalists, is the Marathas, a warrior group in India. This group was ruthless; leading

up to the colonization of India, they had constantly attacked the Mughal Empire, causing

economic losses and political instability. They also caused atrocities in India, such as the

plundering of villages(Davies 555). In the end, despite the downfalls, the British Empire helped

protect India from worse alternative governments, which is a benefit in itself.

Demographic impact

Probably the least defensible consequences of the British Empire are the mass extinctions

of numerous subjugated peoples. Although some were unintentional, in cases such as the

introduction of diseases into foreign areas, many were caused by British exploitation.

An intentional demographic harm of the Empire is the famines in India, especially during

World War II. To gain more resources for the wartime economy, the Empire deliberately caused

inflation by printing money for wartime spending. This caused the price of goods, such as food,

to rise, decreasing the consumption of such goods by ordinary people and increasing surplus.

These policies led to 3 million deaths during the Bengal famine alone(Patnaik 197). It may be

argued that this was needed to support the war effort and resist Hitler. However, alternative

options were available; the Empire could have taxed the rich or those in Britain itself.

Even though many colonized societies were culturally and demographically destroyed,

such phenomena occurred in other empires at the time as well. For example, the Qing dynasty,

between 1756-1757, killed 80% of the Zhungar population, around 500,000 to 800,000 people,

during their conquest(Clarke 37). One of the most infamous is the Belgian colonization of

Congo. This was one of the most brutal and harsh colonizations undertaken by European powers.

During this period, estimations put the number of deaths, due to famine, exploitation, and

disease, at around 10 million(Hochschild). There is no reason to believe that rule under these

alternative regimes would have been any better for non-European societies.

Conclusion

Regardless of the intentions of the Empire, it helped lay the groundwork for future

economic growth and recovery that would not have been possible without proper institutions.

Even if it is admitted that during the period of colonization, pre-existing economic structures
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were often destroyed, and people were sometimes worse off compared to before, from a

long-term perspective, the long-term economic benefits largely outweighed the temporary

disadvantages. This essay argues that the most important positive impact of the British in India is

the development and implementation of certain technologies, such as the railway, that made

Indian industry much more efficient and so much more competitive in international markets.

Although this efficiency might not have benefited the Indian economy as much, as produced

goods were shipped to Britain, the institutions and the technologies brought into India were

permanent. When compared to alternative rulers, such as the French Empire, the Mughal Empire,

and the Marathas, the British policies toward colonies seemed to be more liberal. Therefore,

another benefit of the Empire was its protection of India from worse governments. All in all,

compared to the short-term harm the British Empire caused, the long-term benefits were more

beneficial to the future development of India.
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The relation between Buddhist belief and socio-economic class in Hanoi, Vietnam by

Thu Vu

Abstract

Buddhism has taken deep roots in Vietnamese life for more than twenty centuries.

Among one of the world’s major religions, 14.9 percent of Vietnamese population are

Buddhists31 (Minh Ngoc Nguyen). This is irrevocably demonstrated by the traditional

practice of worshiping, pagodas, and animal sacrifice. These activities persist in present

times, and have become even more active since the end of French colonial times.

Nevertheless, not all Vietnamese are Buddhists. Several occasions of personal observation

have led me to question what the impact of socio-economic class on Buddhist beliefs in

Hanoi, Vietnam, might be and this is the question I will examine in this paper.

Introduction

Born in a devout Buddhist family, I have been exposed to various Buddhist

practices from a very young age. My father belonged to Vietnam Young Entrepreneurs

Association32 where he held the secretary position. I have often had the opportunity to visit

pagodas with government officials, those who are deemed as being part of the Vietnamese

upper class. On 19th March 2022, I had the chance to go on a field trip organized for

Vietnam Young Entrepreneurs' children that was guided by Man Ngoc Anh, president of

the Hanaka group.33 He led us from pagoda to pagoda, exploring the cultural and

traditional aspects of Bac Ninh, and carried out rituals smoothly without any help from the

monks.34 Reflecting on the occasion, and in the attempt to find some trends, I compared

Man Ngoc Anh with my acquaintances who held different positions and reached different

levels of education in terms of their Buddhist faith and practice. My aunt, who is a butcher,

did not believe at all in Buddhism; my uncle, who is a teacher in a rural school, to some

34 Usually, for ritual activities, Vietnamese people will depend on monks. People who can do rituals without any help
are people who have deep bonds with Buddhism, spend time practicing and learning every practice by heart

33 The head of Bac Ninh Young Entrepreneur Association, a northern branch of Vietnam Young Entrepreneur
Association. Bac Ninh used to be the place where my father worked, also the supposed place of the  first
introduction of Buddhism in Vietnam

32 The initiative aims to accommodate the young entrepreneur movement and unite, gather, and enhance networks to
promote businesses in Vietnam. The Association has covered 63/63 provinces of Vietnam with over 11000 members.

31 The data was carried out in 2019, published by Statista
https://www.statista.com/statistics/1108165/vietnam-share-of-religions/

117



extent subscribed to Buddhism. Based on what I observed of these different people’s

experiences, I reached the hypothesis that the more well-off Vietnamese people are, the

more religious they become. This curiosity  led to the desire of discovery. Thus, I spent

more than three months of summer 2022 trying to determine whether or not my hypothesis

was correct, the findings of which are discussed in this final paper. The paper is divided

into four  sections, each elaborating on different aspects and factors in order to determine

whether socio-economic class affects the strength in the faith in Buddhism in Vietnam.

Section 1 provides an overview of key terms, insights, and works in relation to the paper. It

explores Buddhism through a study of its background,  its history, core values, and its

influence both globally and in a Vietnamese context. Furthermore, section 1 tries to reach a

definitive approach to define a socio-economic class in Vietnam with reference to different

scholarly works.

Section 2 clarifies the historical development of Buddhism in Vietnam since its

very first introduction to the country, notably through  sea routes from India. In addition, it

establishes the relationship between governments and Buddhism’s growth, illustrating its

intimate bonds with the contemporary government officials' interest and policies. In this

section I show that Buddhism was, is, and continues to be, heavily intertwined with these

upper class’s decisions about religion.

Section 3 discusses various primary resources accumulated through the research

process in order to support the thesis statement, including an account of field observation,

interviews with various subjects, and pictures and practice in multiple pagodas. During my

research, I conducted eight interviews with a range of people including strangers,

acquaintances, and Buddhist monks. In addition, I visited three pagodas around Hanoi to

observe participants’ behaviors and beliefs, and lived for six-days in Thien Tue pagoda .

Section 4 summarizes the paper and includes a  final conclusion after three-month

research. This section also considers the limitations encountered during the process of

gathering and analyzing data, and considers paths for future research.

Methodology

My research is based on an integration of historical analysis and ethnographic

methods. In particular, I referenced numerous articles extracted from Google Scholars,
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especially in Section 2, where the history of Vietnamese Buddhism was taken into

consideration. Notably, it is more reasonable to depend on already published scholar works

for reliably certified information. Moreover, the use of such works can substantiate my

analysis by cross checking my findings.

Additionally, the primary data collected for this study was based on ethnographic

research, the study and representation of culture whereby researchers live with and live

like those who are studied. Through this type of research, the collection of information

from participants of Buddhists and non-Buddhists allows for a better understanding of the

lifestyle and practices of the Vietnamese community regarding Buddhist practices. My

ethnographic work consists of nine informal interviews,35 and participation observation. I

selected acquaintances like Mr. Vu Tuan Dung, Ms. Vu Dinh Luyen, and Mr Nguyen Van

Hanh for interviews based on their diversity in class and experiences with Buddhism.

These participants are people I have close connections with, so it was easier and more

comfortable to discuss this topic where they opened up about their identity. Nevertheless,

half of my interviewers were strangers I randomly encountered during field trips to various

pagodas, who later agreed to assist in the research. Their responses eliminate chances of

actively directing the paper to the desired answers so as to limit the possibility of

researcher bias. For a more valid opinion, I interviewed two monks in Hanoi through my

father’s connections. Monks in Vietnam are deemed teachers of life,  since they have a

close relation between Buddhism and people in general. They are the mediators to lead

people to religion. Therefore, their experience is broad, and their viewpoint on the

relations between socio-economic class and Vietnamese Buddhism results from their

diverse encounters with people.

I used primarily face-to-face calling through the Zoom platform as it was most

convenient for my interviewees. The face-to-face calls allowed me to see the nuances in

every answer, note the tone of their voice, facial expressions, and emotions. Because it was

crucial to explain statements in order to get the intended message across, I often asked

additional and follow up questions for clarification.

35 For the interview questions, refer to Appendix A.
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In addition to the interviews, I incorporated observations in three pagodas around

Hanoi, Vietnam -Tran Quoc Pagoda, Van Nien Pagoda and Tao Sach pagoda,36 as well as

conducting participant observation37 in a pagoda located in Hanoi. This allowed for real

integration in the world of Buddhism so that I could have a more thorough and unfiltered

understanding in addition to my consultation of secondary sources.

Buddhism

When it comes to the world’s largest religions, Buddhism is clearly on the list with

481 million Buddhists worldwide, representing approximately 7 percent of the world

population (Pew Research Center). Its origin can be traced back to Northern India in

563-483 BCE where it was founded by Siddartha Gautama, who later became known as

Lord Buddha. His life and path to nirvana have been recounted in numerous ways through

a variety of sources including books,38 scholarly articles,39 and film.40 Through different

life vicissitudes and years of searching for non-suffering, Buddha became a man of

wisdom, having attracted many followers who seek to emulate the intelligence he

demonstrated until his death.

Buddhism’s influence is undeniable. Since its establishment within the first 300

years, missionaries helped rapidly spread Buddhism outside of India. First introduced to

Vietnam around the 2nd century AD, Buddhism has shown a clear path of development

throughout time, with close attachment to the contemporary government’s growth. Despite

the cult of prevailing beliefs such as Confucianism, Buddhism survived in Vietnam and

has been a significant part of the spiritual fabric of Vietnamese culture until today.

History of Buddhism

Given the details which will be elaborated below, I conclude that the general trend

of Buddhism development heavily coincides with the political climate of Vietnam. The

40 Examples can be "A journey of Samyak Buddha” (2013), “Buddha” (1961).

39 Various papers have been published in many famous publishers such as  Khan Academy, Britannica, and The
Buddho Foundation

38 Examples can be "The life of Buddha” (Edward J. Thomas, 2013), “The life of the Buddha” (Patrica M.Herbert,
1993).

37 The chance when researchers go native, live and act like the studied, performing roles both as participants and
observers

36 Prestigious pagodas that are located around West lake, the biggest freshwater lake in Hanoi, Vietnam
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following verses are inscribed on big bells hung at every pagoda, which demonstrates the

interconnection between Buddhism and the contemporary Vietnamese regime.

If the throne prospers,

Then the way of Buddhism will be eased

If Buddhism and King’s rights are strengthened

Dharma Wheel will move naturally

The verse expresses Buddhism’s reliance on government’s interests and policies. It

distinctly demonstrates that the King (metaphor of “the throne”) dictated the transition of

Buddhism, whether to hamper or accommodate its growth. Also, if the King happened to

be religious, then the ship of Buddhism would drift smoothly towards its destination

without being forced.

Buddhism's entry to Vietnam

Vietnam’s central location facilitated the spread of Buddhism to the country.

Situated on the Indochinese Peninsula, Vietnam is a geographical dot between China and

India. In order to reach China by sea routes, the passengers had to pass Northern Vietnam

(Asian Map, World Atlas). As a result, there has been conflict among scholars concerning

the initial introduction of Buddhism to Vietnam, whether it was from China or the Indian

subcontinent. In either case, researchers came to the consensus that by the 2nd century

AD, Buddhism had clearly established itself in Vietnam, centering its activity in Luy Lau,

Bac Ninh Province. Buddhism was inactive during this time, for the most part due to the

lack of encouragement from the authorities to spread its spirits.

Indian traders set out in their boats, taking advantage of the Southwestern

monsoon, sailing towards Southern Asia to Vietnam. When coming back, they had to wait

for the Northeastern monsoon the following year. During a year’s stay, they had enough

time to trade and gradually, deeply influence the host’s production, culture, daily life and

religion… Indian merchants often traveled in the company of Buddhist monks, who would

pray for peace, a smooth passage on the seas, and good trade. (T. T. Nguyen and Hoàng,

10).
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World Atlas

Buddhism Ngo to Tran Dynasty

Buddhism in Vietnam experienced a growth spurt between 940-1570 (Kiernan, 17).

After gaining independence from Chinese feudal domination with the victorious Bach

Dang battle in 938, “the door was left open for the encroachment of Buddhism orthodoxy

in Vietnam” (T. T. Nguyen and Hoàng, 75). Three important factors accounted for this

situation: the need to build and manage the country on an ideological basis, the incomplete

development of Confucianism, and the active participation of Buddhist monks in

enhancing national liberation. Though not declared as Vietnam’s official religion,

Buddhism was understood to be its foremost organized religion (Xuan Thanh Nguyen, 21)

and  many sources have clearly documented  the creation of  Buddhist centers, namely Dai

La, Hoa Lu and Luy Lau.

Since Buddhism gradually penetrated into the society, the royal court supported it

through different means. After becoming king, Dinh Tien Hoang standardized the different

grades for monkhood in 971, which was regarded as broad support for Buddhism in the

eyes of the general public. The Ly Dynasty followed similar policies, as many monks

became advisors to Dinh and Ly Kings with tremendous influence on politics. While it did

not fully flourish until later times, empirical historical evidence implied the noticeable

development with the existence of numerous pagodas during the tenth century as well as

people’s initial respect and practice towards the religion.
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The Ly Dynasty marked the progressive stability of Vietnam due to a consolidated

state apparatus, various encouraging programs, and the introduction of the first written

law. Although Confucianism gradually spread among the lives of Vietnamese, Buddhism

“rose to unprecedented levels” (T. T. Nguyen and Hoàng, 89). Sutras were widely printed,

pagodas were built across the country and Buddhist followers increased remarkably.

Pagodas were built across the country. Monks were esteemed and held great prestige in

society. The Lý dynasty was “the first Vietnamese ruling power to make a religious

declaration for the Vietnamese nation state regarding Buddhism as its official religion.”

(Jason Moris, 28).

All the Ly Kings venerated Buddhism… When a king follows Buddhist practice, it

is natural that the whole royal bureaucratic strata do the same…Its influence spreads in

every region of the country. In 1010, after the transfer of the capital to Thang Long, Ly

Thai To ordered the buildings of a series of pagodas and promulgated a decree

encouraging citizens to become monks.  (T. T. Nguyen and Hoàng, 90-91)

This deep commitment persisted during the next ruling family, the Tran Dynasty,

after Tran Canh was overthrown in 1226. If the Ly Dynasty was representative of a

growing period, the Tran Dynasty reached the perfect peak in every aspect (national spirits

heightened after victories over Monglo invaders, industry and trade scored new progress,

regular examinations guaranteed the quality of public functionaries). As stated in Dai Viet

su ki toan thu,41 the administrative apparatus was perfected from the center to the villages.

At the same time when Confucianism ideology increased in its social status, Buddhism

conserved its prosperity until the 14th century under connection with Confucianism.

Buddhism from the Later Le to Tay Son Dynasty

The event of Le Loi pacifying the country against Ming Chinese invaders and

proclaiming himself emperor reflected an era of changing attitudes. The local hero, Le Loi,

had shifted the country’s focus towards Confucianism, which left Buddhism unprotected.

Hong Duc code included no mention of Buddhism.42 “Buddhism had clearly been forced to

42 National Court of Criminal Law or Le Dynasty of Criminal Law, is the official code of Dai Viet state in the early
Le Dynasty.

41 “Complete Annals of Đại Việt” The official national chronicle of the Vietnamese state
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yield its place to Confucianism” as various Le kings subscribed to the pragmatism of this

particular set of beliefs (T. T. Nguyen and Hoàng, 165-66).

The prolonged civil war between the Trinh and Nguyen families “constituted a

good factor conducive to the people’s sympathy for the ideas and sentiments of Buddhism”

(T. T. Nguyen and Hoàng, 177), leading it to grow at the grassroots level. From north to

south, the cultural and spiritual worldview of people was deeply formed by the Buddhist

premises of suffering, karma and the afterlife. However, Buddhism remained largely

unsupported by national rulers and continued its decline for the next decades.

Buddhism under the Nguyen Dynasty

Unlike previous dynasties, the Nguyen dynasty laid its foundation by seeking help

from an outside expansionist without achieving national liberation against foreign

invasion. Therefore, its power had become “unrelated to and isolated from people right at

its birth” (T. T. Nguyen and Hoàng, 223). Incapable of attaining steadfast unity, it adopted

centralized arbitrariness to retain its certain influence, even in the field of religion. One

prime example was that the Nguyen Dynasty sought to make Confucianism the sole

national official belief at the cost of Buddhism.

By and large, the Nguyen tried to limit Buddhism growth by further managing Buddhists

monks and nuns, forcing them to join social work, minimizing pagoda-building….

Together with the progulmation of policies to control Buddhism, the Nguyen Dynasty

involved all the court officials and many Confucianism scholars in criticizing Buddhism

with a view to toppling this religion with regards to religious doctrine, … claiming it to be

useless and unrealisable. (T. T. Nguyen and Hoàng , 225).

Nevertheless, Buddhism did not perish, but stayed steady. In fact, Buddhism doctrine still

penetrated the lives of people where Confucianism did not reach, even in places where

Confucianism was widespread.

Buddhism under French colonial times

The inception of the world's first notions of capitalism, modernisation, and

imperialism paralleled the reformation in Buddhism’s beliefs, especially in Vietnam

“where it rehabilitated itself and regained a place in history” (T. T. Nguyen and Hoàng,
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260). To adapt to a rapidly-changing world, Buddhism “needed to be reformed into a force

that would both inspire and improve society” (Buswell and Lopez, 2567). Given the

colonization of France during the late 19th century, Vietnamese lost its land, freedom, and

ultimate independence. And Vietnamese Buddhists, given that they were after all

Vietnamese, shared the same agony and ideology of pain and compassion.

Taking into account these factors, this revival of Buddhism was special. Pagodas

carried out dual functions as both spiritual centers and secret meeting places for the

planning of uprisings, rendering them famous for the first time. Buddhist monks were also

“formidable patriotic fighters” (T. T. Nguyen and Hoàng  263). After the colonial phase

when Vietnam began the process of modernisation, Buddhist movements centralized from

rural, mountainous areas to modern, urban areas, which ensured broader impacts and

facilitated easier communication.

Since Vietnam’s independence in 1975, the country has developed under communist rule,

which sustained the steady development and influence of Buddhism. Notably, in order to

unify Buddhists “in a manner compatible with the one-party government that had reunified

Vietnam” (Moris, 32), Buddhism’s major branches started to operate under a unified

institutional voice throughout the country, and this has lasted until today.

Class

Class, or social stratification, in Vietnam is a subject that has been treated by

various scholars. Given the changes that occurred after the Vietnam War, the

socialist-oriented market economy has fundamentally improved Vietnamese lives.

However, at the same time, it generated problems in creating a concrete definition for

different socioeconomic classes, and an accurate measurement of  wealth and income

differences is not easily attainable. Multiple researchers43 have attempted to resolve such

differences by depending on economic status (property, income), political status (power),

or social status (such as prestige). Some examine the spending level of each citizen.

However, this paper will tackle the issue by examining income ranges in Vietnam and how

43 Notable examples can be Bui The Cuong, Heinz-Herbert Noll (1997),Tran Huu Quang, Le Minh Ngoc, Do Thai
Dong
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they may relate to Buddhism. The main reason was due to its transparency, attainability,

and convenience compared to other approaches.

This definition depends largely on the work  “Social class based on income,

1998-2008”  by Bui The Cuong and Truong Si Anh. After investigating living standards

data published by the General Statistics Office in three years 1998, 2008, and 2018, the

two researchers proposed a comprehensive classification by using k-means clustering,

whereby the monthly income of investigated people was divided into distinct six groups of

upper, upper middle, middle middle, lower middle, upper lower, lower lower class. The

average income falls approximately into the average of the given data. Using a similar

fashion to analyze statistics updated in 2021, I have finalized the following table.

T

T

Social

class

Urban In general

Average

income*

Average income*

1 upper 24,209 26,044

2 upper

middle

9838,4 9780,1

3 middle

middle

5469,2 5316,3

4 lower

middle

3089,9 2972,2

5 upper

lower

1571,9 1505,9

6 lower

lower

747, 349 712,176

General 6.203,3 4.249,8

*Measured in 1,000 Vietnamese Dong
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Given the interview reasons and definition of class explained above,44 I selected

seven interviewees for further information and sharing about beliefs, practice, and

opinions between socio-economic class and Buddhism beliefs in Vietnam. The table below

provides an overview about the background of interviewees for comfortable backing when

needed.

Interview

ee

Ag

e

Education/

Job

Monthly

Income **

Class

Vu Tuan

Dung

40-

50

PhD in

Economics

~ 80,000, 000

VND

Upper

class

Luong

Thuy

Ngan

20-

30

Master ~ 24,000,000

VND

Upper

class

Vu Dinh

Luyen

60-

75

Doctorate ~ 20,000,000

VND

Upper

middle

class

Nguyen

Van Hanh

50-

60

7/10 * ~ 6,000, 000

VND

Middle

middle

Nguyen

Chi Binh

20-

30

Bachelor ~ 3,000,000

VND

Lower

middle

Nguyen

Dinh

Phuong

60-

75

Doctorate ~ 44,000,000

VND

Upper

class

Monk

Thich

30-

40

Doctorate N/A N/A

44 For reasons, refer to Methodology in the Introduction. For definition of class in Vietnam, refer to Class in
Vietnamese Buddhism: Definition and Key terms
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Minh Tam

Monk

Thich

Nhat Hanh

20-

30

Doctorate N/A N/A

* The outdated education during the Vietnam War was only having 10 grades instead of 12

grades like modern times due to the difficulties of education. The class of 1-7 was the

standard level for the general public.

** Monthly income was self-reported by interviewees.

Given the historical background elaborated in the previous section, it is reasonable

to assume the great popularity of Buddhism in Vietnam. Mr Vu Dinh Luyen, 58 years old,

has a doctorate in Mechanical Construction and has clearly expressed a belief in

Buddhism. Yet, he differentiated between conformity and belief. While the former stems

from long-standing traditions, the latter is strengthened based on different factors.

Generally it is the breadwinner’s religion and level of literacy that determine the situation,

according to him. When asked to elaborate on this argument, he revealed that the

breadwinner has a significant role as the “captain” on the family “ship” towards any

destination he directs. As for the level of literacy, Mr Luyen has the same mindset as Mr

Phuong, an electrical engineer; they believed the level of literacy can impact choices of

religions. Mr Phuong provided a more detailed answer by giving examples of Japanese

people: “You can see, Japan - the most educated country in this world, has lots of pagodas

and places of worship.”

Beliefs

Falling into the category of “middle class”, Mr. Luyen demonstrated a certain

belief  in Buddhism. In particular, he subscribes to the notion of  “The Three Universal

Truths”, “The Four Noble Truths”, and “The Noble Eightfold Path”,45 but strongly dislikes

the excessive practice of Buddhism in present times. Mr. Luyen rated  his faith in the law

of cause and effect - one of the core values of Buddhism - as “9”, but selected  “4” to rate

45 These are the The Basic Teachings of Buddha which are core to Buddhism extracted from The Buddhist core
values and perspectives for protection challenges: Faith and protection
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his belief in  Samsara, spirits, and  the afterlife, since he had “observed no such cases”. His

faith in the law of cause and effect exists because of his prior exposure to different

religious books during his time in Russia as an undergraduate in architecture twenty years

ago.  Mr. Luyen did not acknowledge the existence of such belief until he was forced to

confine himself in a room due to sickness. During that time he explored different notions

of Buddhism and Taoism, and  Catholism which he found relatable. In particular, it is the

ultimate end of being a complete person who fulfilled a life of great dignity. Nevertheless,

when it comes to a daily practice of Buddhism in this day and age, he deems it

unnecessary at the cost of daily labor, time, and resources. The act of building pagodas,

according to him, may cause people to indulge in impractical activities that could even

lead them to forget their families, jobs, and communities.

In contrast, Mr. Nguyen Van Hanh, a 62 year-old  school guard from the middle

class, displayed no depth of knowledge of Buddhism. He professed himself “half religion,

half life” as his mother practiced Catholicism and his father was an atheist. Mr.Hanh

simply believed in the construction of good people of all religions, having heard Buddhist

terms and ideology, but unable to express in length. “By myself I acknowledge this, but it

is hard to say it out loud”. This situation can be reasonably explained by the deep-rooted

impacts of Buddhism in the Vietnamese mindset, and “the bread-winner decisions and

level of literacy” according to what Mr. Luyen had previously indicated.

Mr. Vu Tuan Dung - the director of Viettel Binh Phuoc, the southern branch of

Viettel telecommunications group -  earns around 80,000,000 VND (approximately 3,397

USD) on a monthly basis. He holds two master’s degrees, and this puts him in the “upper

class” classification.

However, his answers were  far different from  what I expected from someone in

this class, as he revealed having experienced “the spirits” in his real life. He committed to

Buddhism in all aspects, which was reflected in  his passion in talking about various

ideologies in Buddhism. During our talk, he showed profound knowledge about the Three

Universal Truth, The Four Noble Truths, and The Eightfold Path46, all of which are the

core values of Buddhism.

46 The Buddhist core values and perspectives (United Nations High Commissioner for Refugee, December 2012)
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Practice

On the one hand, Mr. Hanh and Mr.Luyen both keep their visits to the pagoda to a

minimum. Mr. Luyen often visits pagodas when there are special occasions in Vietnam,

such as Tet holiday,  Mid-Autumn Festival, etc. On occasions when Mr. Luyen wants to

find peace and recollection, pagodas are the places he chooses to go to. Yet, he insisted his

adversity towards excessive worship by stating  that: “a stick of incense is sufficient, just

to show your sincerity.” Even during important occasions, he turned to his family elders

instead of inviting monks to conduct ceremonies as is commonly done. Mr. Hanh visited

pagodas during the Tet holiday,and when the head of his village demanded. Both claimed

to have never been vegetarian, which is one of the core practices of Buddhism.

On the other hand, those I interviewed from  the upper class displayed a much

deeper bond to such practices. As Mr. Dung chants every day and visits pagodas on a

weekly basis. Mr. Phuong however, carries out worship by himself instead of referring to

monks. The frequency of pagoda visits and worship differed greatly from the general

norm. Moreover, Mr. Phuong and Mr. Dong follows a vegetarian diet for 7 days per  a

month, specifically the 5th, 7th, 15th, 17th, 21st, 23rd, 27th which are known to be days of

penitence for your past sins in Buddhism.

On one of my weekly trips to the pagodas around Hanoi, I met a woman who

demonstrated decent knowledge of Buddhism evident by her observed actions at Thien

Tue pagoda. After some time of explaining and negotiating, Ms Luong Thuy Ngan, 28

year-old, agreed to an interview. Despite her young age, she was privileged due to her

family’s good financial foundation, who owned an organic foods business. She stated that

she visits pagodas every week to listen to the Dharma, to read Sutra, and, in her own

words,  “to find inner peace, and freedom in your mind.”.
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Tran Quoc Pagoda, location of interview with Mr.Ngan (Photographed by: The author)

Opinions on the relation between socio-economic class and Buddhism

With some personal connections, I received the opportunity to interview Monk

Thich Minh Nhat, the head of Non nuoc Pagoda in Soc Son.47 During his six years of

monkhood, he has met different types of people of all classes. With this in mind, he

confirmed that there is a  relation between socio-economic class and Buddhism. What is

more remarkable is the way he accounted for this situation:

Non Nuoc Pagoda (Photographed by: The author)

“With reference to your question about the relationship between socio-economic

class and faith in Buddhism, I might say Buddhism beliefs may be strong among affluent

people. Nevertheless, you have to know that there are two approaches to their

47 A district on the outskirts of Hanoi, the capital city of Vietnam
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religions:negative and positive. What I mean by negative is that rich people become more

religious as they want  to increase their wealth and position in society. After a while of

worshiping, they feel that Buddha is helping them because of their sincerity. As a result,

they spend more money for 48towards worshiping Buddha in fear of losing what they have.

However, keeping in mind that mental life is heavily intertwined with physical life. When

people have enough, they demand profound happiness other than physical material goods.

Therefore, they turn to Buddhism as a way to rescue their mind, free their body and release

their jealousy”

When asked why lower people would not choose Buddhism instead of the affluent,

Monk Thich Minh Nhat gave a convincing answer. “In Vietnam, we put much emphasis on

the outside value, which appears unaffordable to many people. Maybe these poor people

acknowledge the existence of Buddhism, they may well believe a little, but they lack the

resources to dive into this world. Their current situations consume all their available time

and money to pay attention to other religious worlds. Some people keep their faith down

until they have enough financial conditions to go to pagodas, to spare time listening to

monks to become more religious.”

One of the most significant observations was in relation to the types of people who would

go to these pagodas. At 7:30 pm every day, the monks would carry out chanting for the

general public. They chose various notable Sutras, namely the Medicine Sutra49, and

Repentance ritual of the emperor of Liang50. Each day one chapter would be read with

participation from over 20 local people. They are called into two categories, mostly the

elderly and the well-off with good positions in society. A head of a village, an engineer or

sometimes a doctor would come to Thien Tue pagoda in the evening to chant.

50 The highest book for repentance purposes in Buddhism
49 The sutra emphasizes faith in the assistance of the Medicine

48 Worshiing is considered one of Buddhism practice, to demonstrate sincerity from Buddhists. In fact, monks do
not
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The inauguration of the pagoda two years ago with the head of nun speaking,

Phatgiao.org.vn

Some pictures of Thien Tue pagoda I took myself
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Images of Buddha and daily practice at the pagoda (Facebook: Chua Thien Tue)

*Due to privacy concerns, I was not allowed to take pictures of practice during my time.

Therefore, I have asked permission to use images from social media instead, which pretty

much convey the spirit of such practice.

Summary

From the given answers, it can be concluded that the beliefs to some extent vary

due to class, as class may lead to life disparities that effects the viability to  practice and

participate. These factors might in turn strengthen their faith over the course of time, given

the above-mentioned demonstration.

Limitations

Due to the intimacy inherent in interviews, it was difficult to gather people from all

different social strata in order to ensure a diverse and comprehensive quality in answers.

Given also the sensitive character of dividing people into class and income level , the

rejection to interviews was inevitable by members of the community. Hanoi's population is

around 8.33 million people according to Hanoi Government 2022 data. Therefore, the

small scale of this research prevents it from establishing a firm connection of the impacts

of social economic class on Buddhism beliefs , but instead confirms a correlation.

In addition, other factors which can also be considered when it comes to Buddhist

belief are not fully taken into account in this study such as: Family traditions,

breadwinner’s decisions and age. These factors are acknowledged, but not completely

understood, through the research as there were no consistent findings on the scale of this

research. While, these factors might complement and cooperate together to form a person’s
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religious path, Therefore, assuming class as the driving force in terms of belief in

Buddhism in Vietnam means ignoring other elements.

Surveys might facilitate presenting data in a quantitative approach, but it can lead to

incorrect assumptions and conclusions given these uncertainties as to (1) decide and gather

the right ratio of the poor: the average: the privileged; (2) the inclusiveness and

responsiveness inherent in the questions; (3) the validity of data due to the general mental

barriers to hold back information; (4) the scale of population in order not to overgeneralize

the results. Therefore, I did not include a survey for a start. However, in the course of this

research experience, surveys might assist in telling stories that cannot be expressed in

words, but in numbers.

Future considerations

Given the limitations described, there are some considerations for future work.

Firstly ,  the implementation of quantitative approach by using survey. Although this

method means numerous shortcomings, it can help present data in objective visual graphs

elucidated from the responses. Moreover, surveys can help gather a great number of

responses. Surveys are  convenient through the platform of Google Forms, which reduces

the margin of error gathered from a small population through personal interviews.

Moreover, to really understand the relationship between class and Budhdism in

Vietnam is to understand its two-way impact. In other words, belief in Buddhism holds the

possibility of strengthening Vietnamese people’s position in society. This paper simply

explores only a one-dimensional correlation.

Last but not least, there was not enough room for respondents to answer in depth

about their connection with Buddhism throughfactors other than class. This shadows a

comprehensive view on the relationship between class and Buddhism, since class is not

always the case. In future works, it is desirable to redesign the process of gathering data

and allow for other accounts.
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Hourly Temperature Forecast for the Opening Day of the Winter Olympics Held in Beijing

2022 Using the Seasonal ARIMA Model by Qimian Zhu

Introduction

Prediction of temperature is an important topic in both climate change (long-term

forecasting) and daily weather (short-term) forecasting. Numerical weather prediction, which

solves the partial differential equations representing atmospheric dynamical and physical

processes using numerical methods, has become the most important support for modern weather

forecasting operations worldwide. However, another category of statistical forecasting methods

has a long history of development and implementation. Among them, Autoregressive Integrated

Moving Average (ARIMA), first developed by (Box and Jenkins 1970), is popular in the

modeling and forecasting of meteorological time series, such as the forecasting of temperature.

Literature Review

Most of the applications of the ARIMA model focus on long-term (climate) or daily

minimum/maximum temperature forecasting. Nury et al. (2013) forecast the maximum and

minimum temperature of Sylhet and Moulovibazar districts using the seasonal ARIMA model.

The monthly maximum and minimum temperature were forecasted by using the seasonal

ARIMA model and the results revealed the rising tendency of the temperature in Bangladesh,

Chittagong (Sultanad and Hasan 2015). In the study done by (Lai and Dzombak 2020), a

statistical time series forecasting technique based on ARIMA model was developed to forecast

near-term regional temperature and precipitation. (Lai and Dzombak 2021) developed an

integrated technique combining global climate model (GCM) simulation results and ARIMA

model to bring together the climate change signal from GCMs to city-level historical

observations as an approach to obtain location-specific temperature and precipitation projections.

(Asha et al. 2021) compare the forecasting performance of several different ARIMA models for

the daily maximum temperature of four different regions in Kerala, India. (Masum et al. 2022)

used the ARIMA model to predict and forecast rainfall and temperature in Chattogram,

Bangladesh from 1953 to 2070 considering seasonal variations.

However, only a few studies of ARIMA model can be found to perform short-term hourly

temperature forecasting of the next 1-2 days. (Hippert et al. 2000) constructed a hybrid
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forecasting system that combines ARIMA and multilayer neural networks to forecast hourly

temperatures based on the past observed temperatures and the maximum and minimum forecast

temperatures supplied by the weather service. (Saa and Ranathunga 2020) compared the ARIMA

model and deep learning in hourly temperature forecasts and they found deep learning model

performed better than the traditional ARIMA method.

Generally, the above studies are univariate ARIMA models and temperature itself is the

only prognostic variable. However, we should be aware that the change of temperature is

governed by comprehensive thermal and dynamic processes. For the simple linear statistical

forecasting method such as ARIMA model, it would be a beneficial attempt by introducing other

physical variables into the model construction to simplify the interactions between the

temperature and other variables. In this study, a seasonal ARIMA model is derived based on time

series of past hourly observations. Its performance in forecasting the hourly temperature with

24-hour and 168-hour forecast lengths, with valid time on February 4th, 2022, the opening day of

the Winter Olympics held in Beijing and the next one-week, is also evaluated, and compared.

Data and Methodology

1.1 Data

The hourly observations of the temperature from the Beijing Weather Station (Station NO.

54511) are available to construct the time series dataset. In this study, the time series of the

hourly temperature at Station NO# 54511 during the 38 days from 08:00 CST January 5th to

08:00 CST on February 10th, 2022, was used, among which, the period ahead of 08:00 CST

February 4th, 2022 was applied as training dataset to construct the ARIMA model, while the

observations of 24-hour ranging from 09:00 CST February 4th to 08:00 CST February 5th and the

168-hour to 08:00 CST February 10th were utilized for validation of the model 24-hour and

168-hour forecasts, respectively. The data series was checked, and the only missing record was

filled by the adjacent approximation.

1.2 Seasonal ARIMA Modelling

ARIMA model contains three components, Autoregressive (AR) and Moving Average

(MA) along with a differencing term to transform a nonstationary series to be nonstationary

(Montgomery et al. 2016). The ARIMA model has been demonstrated effective to utilize the

underlying correlation between the present and past lagged observations within a time series to
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forecast future results.

For a stationary time series, ARIMA(p,d,q) is the generalized form of the model, where p,

d, q, the three positive integers, represent the order of the autoregressive part, the degree of

differencing involved, and the order of the moving average part, respectively. Its formula can be

written in terms of the past ith observations , residuals and forecasted errors as𝑥
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The time series of temperature data display an evident diurnal cycle, which can be regarded

as a sort of seasonality. SARIMA, i.e., the Seasonal ARIMA, is an extension of ARIMA that

explicitly supports the seasonal component (Tyass et al. 2022). Its generalized form is written as

ARIMA(p,d,q)(P,D,Q)S, where S is the period and the parameters P, D and Q correspond to the

factors p, d and q of the differentiated series times.

The modeling procedure with ARIMA is as follows:

i. Stationary Test (to determine d). The establishment of the ARIMA(p,d,q) model starts

from the finite differencing applied to nonstationary data to make it stationary, i.e.,

statistical attributes like the mean and the autocorrelation variance are constant with

time. In this step, the parameter d, the differencing times, will be obtained.

ii. Identification (to determine p and q). In this stage, a couple of potential the AR(p) or

MA(q) models are selected by examining the plots of ACF and PACF against the lag

lengths. Try the models and search for several candidate models by optimizing the

Akaike information criteria (AIC) with smaller AICc values.

iii. Residuals Check. Perform fitted estimations using the tentative models and check the

residuals by plotting the ACF and performing portmanteau tests. Once the residuals

look like white noise, the model would be regarded as appropriate to estimate the time

series and perform further forecasts. If not, the model should be redefined following the

above steps.

Results

1.3 Seasonal ARIMA Model Constructions

139



In this study, the construction and validation of ARIMA model were performed manually

using the xts package in RSTUDIO.

1) Parameters Selection

The first step of ARIMA implementation is to check the stationarity of the time series by

plotting and observing its Autocorrelation Function (ACF) and Partial Autocorrelation Function

(PACF). Additionally, seasonal AR and MA terms as well as the non-seasonal components of the

model can be identified from the ACF and PACF diagrams.

Figure 1 Plot, ACF and PACF of the original series, first-order and first-order seasonal

differencing with lag=24 of the hourly temperature of NO#54511 station from 08:00 CST

January 5th to 07:00 CST February 4th, 2022.

Obviously, it can be found from Figure 1 that with only seasonal differencing, the PACF

suggests lag 1 and 24 spikes, and the ACF shows 1-8 spikes, indicating a possible selection of

(d=0, D=1) with MA (1~8) and AR(1). However, after taking the first-order non-seasonal and

seasonal differencing (d=1, D=1), the significant spike at lag 1 in the ACF suggests a

non-seasonal MA(1) component, and the significant spike at lag 24 in the ACF suggests a

seasonal MA(1) component. Moreover, similar spikes at lag 1 and 24 can be found in the PACF,

suggesting both seasonal components and non-seasonal components of AR(1). Consequently,

both d=0 and d=1 is tested as the two major groups of candidate models, which initiates from

ARIMA(1,0,1) (1,1,0)24 and its series of derived models with different combinations of p,q,P,Q
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are combined to generate a series of ARIMA models for further validation. It should be noted

that only the unseasonal MA(1) rather than all MA(1~8) models are tested for sake of simplicity.

Model Determination

The optimal p,q,P,Q are determined by optimizing the Akaike’s Information Criterion

(AIC). All ARIMA models constructed by the combinations of the parameters were tested and

from Table 1, obviously, ARIMA (1,1,1) (1,1,1) 24 and ARIMA (1,0,2) (2,1,1)24 had the minimum

AIC, BIC and AICc values within the group of d=1 and d=0 respectively. Accordingly, the two

with optimal combinations of parameters were determined as the forecast models.

MODEL AIC BIC AICc RMSE

ARIMA(1,0,1)(1,1,0)24 2447.44 2466.76 2447.49 5.92

ARIMA(1,0,2)(1,1,0)24 2439.59 2463.73 2439.65 5.8

ARIMA(1,1,1)(1,1,0)24 2489.46 2508.77 2489.5 6.55

ARIMA(1,1,2)(1,1,0)24 2491.45 2515.6 2491.52 6.55

ARIMA(1,0,1)(1,1,1)24 2365.59 2389.74 2365.66 4.66

ARIMA(1,0,2)(1,1,1)24 2352.55 2381.53 2352.64 4.43

ARIMA(1,1,1)(1,1,1)24 2399.4 2423.54 2399.46 5.22

ARIMA(1,1,2)(1,1,1)24 2401.4 2430.37 2401.49 5.22

ARIMA(1,0,1)(2,1,0)24 2411.34 2435.49 2411.4 5.43

ARIMA(1,0,2)(2,1,0)24 2401.93 2430.91 2402.03 5.3

ARIMA(1,0,1)(2,1,1)24 2363 2391.98 2363.09 4.66

ARIMA(1,0,2)(2,1,1)24 2349.67 2383.48 2349.79 4.42

ARIMA(1,1,2)(2,1,1)24 2411.91 2445.71 2412.03 5.67

Additionally, the model diagnostics of the selected two models ARIMA (1,1,1)(1,1,1) 24 and

ARIMA (1,0,1) (2,1,1)24 reveal that their residuals are similar-normally distributed (Figure 2).

Consequently, the models produce satisfactory fits that help to understand the time series data

and forecast future values.
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Figure 2 The standardized, ACF and histogram of the residuals of ARIMA(1,1,1)(1,1,1) 24 and

ARIMA(1,0,1) (2,1,1)24 models

Forecasting Results

1) Experiments and results

The 24-hour and 168-hour forecasts were performed using the two optimal SARIMA

models. In Figure 3, the 24-hour forecasts were quite similar. For the 168-hr forecasts, the

diurnal cycles of the temperature were able to be depicted by both models, but the amplitudes of

the forecasts from model ARIMA (1,1,1)(1,1,1) 24 were nearly stable, i.e., the daily variations of

temperature cannot be well forecasted. Correspondingly, the prediction intervals increased

quickly in size with forecast length, indicating confidence in the future forecasting results

quickly decays. For ARIMA (1,0,2) (2,1,1) 24, both the amplitudes of the diurnal variations and

prediction intervals of temperature tended to be stable.
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Figure 3 The time series of the temperature from the historical observations (black line)

and the forecasts (blue line) by the two optimal models (a),(c) ARIMA(1,1,1)(1,1,1)24 and (b),(d)

ARIMA(1,0,1)(2,1,1)24, (a),(b) for 24-hourr forecast and (c),(d) for 168-hour forecasts. The

shadows in light and deep gray represent the prediction intervals of 80% and 95% respectively.

Another scheme was established as a 7-day rolling forecast, i.e., at every 08:00CST from

February 4th to 11th, 2022, the SARIMA models were constructed with the dependence of the

hourly observations of the previous 30-day and performed 24-hour forecasts afterward. All 7-day

forecasts were concatenated as a rolling forecast and compared with the direct forecasts.

In Figure 4a, the time series 168-hr direct and rolling forecasts were plotted and compared

with the observations. Obviously, the two direct forecasts from both ARIMA models display

stable amplitudes during the 7-day forecasting period. For ARIMA(1,1,1)(1,1,1)24, although it

showed a slight rising trend, which coincided with the warming trend implied by the observed

rising daily maximum temperature, it still failed to capture the fluctuations of the daily minimum

values. For ARIMA (1,0,2) (2,1,1) 24, its stable amplitudes of daily temperature were much closer

to that of the observations than ARIMA(1,1,1)(1,1,1)24. Overall, both rolling forecasts were

shown better skills in forecasting the variations of the daily temperature and the minimum values

as well.
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Figure 4 Plots of the time series of the forecasted and observed hourly temperature during the

period from 08:00 CST February 4th to 08:00 CST February 11th, 2022.

Verification Scores

To quantify the performance of the model and forecasting schemes, a couple of the

statistical error scores, including the mean square error (MSE), the root mean square error

(RMSE), mean absolute error (MAE), and mean absolute percentage error (MAPE), are

calculated and compared. They are defined as follows:

Where n is the total number of forecasts, y^ and y represent the forecasted and observed

temperature values.

The forecast error scores of each model and forecasting scheme are displayed in Table 2.

The error measures confirmed the performance conclusions that the rolling forecasts had

overcome the direct forecast, while for the selection of the SARIMA models, the ARIMA (1,0,2)

(2,1,1)24 was supreme to ARIMA(1,1,1)(1,1,1)24.
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Table 2 SARIMA forecasting score

ARIMA

(1,1,1)(1,1,1)24

Direct forecasts

ARIMA

(1,0,2)(2,1,1)24

Direct forecasts

ARIMA

(1,1,1)(1,1,1)24

Rolling forecasts

ARIMA

(1,0,2)(2,1,1)24

Rolling forecasts

MSE 4.86 1.59 -0.35 -0.86

RMSE 5.21 3.03 2.7 2.56

Conclusions

Temperature forecasting is of great significance for daily life and weather forecasting

operations. Statistical methods, which already have a long history of development, can be taken

as an alternative to numerical weather prediction methods to perform short-term hourly

forecasting. In this paper, Seasonal ARIMA-based models to predict hourly temperature are

developed, with daily temperature on the opening day and during the first week of the Winter

Olympics held in Beijing, 2022 as forecasting targets. It can be found that the prediction error for

the 24-hour forecast is reasonable. However, the model’s direct long forecast, such as 7-day

forecast, almost has no skill to predict the regular variation of daily temperature. The rolling

forecast scheme, which concatenates the consecutive 24-hour forecasts, has been demonstrated

to improve the SARIMA’s forecast performance significantly.
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The Space Where Art Meets Tech by Ally Chen and Emma Chen

Introduction

Regarding the similarities between digital photographs and non-fungible tokens, both

media exhibit similar physical appearance but differ in their respective means of ownership and

storage. The exact media of any NFT is duplicable through copy paste or downloads, but having

a copy does not represent ownership. It’s analogous to owning a replica of a collectible item, in

which case most collectors would rather bargain for the original than own a replica. 

An NFT is a digital asset that is recorded on the blockchain, which is used to certify

authenticity and ownership of a specific digital media. Blockchain records are easily and widely

accessible, and the trading history and previous owners of an NFT are all unalterable. Owners of

NFTs have basic usage rights to the NFT, including posting the media online and making limited

amounts of merchandise. Ownership, however, does not equate to owning copyright laws to the

original artwork.

The NFT market primarily uses Ether, a form for cryptocurrency, to trade and sell NFTs

because of its valuable “smart contract” feature (a contract used to instate both the collectors’

and artists’ rights to the NFT). Cryptocurrencies like Bitcoin and Ether rely on blockchain

technology, a decentralized database with a distributed ledger to ensure legitimacy of ownership.

Unlike fiat currency however, such as USD or Euro, cryptocurrency is not regulated through a

banking system or the federal reserve. NFTs are instead managed by the distribution of users on

the blockchain and derives validity from verification across the chain. They make up tokens on

the blockchain that utilize the Ethereum currency to manage off-chain files of digital or physical

media.

NFTs in Art

Even more than collectors, perhaps artists should be the primary beneficiaries of NFT

technology. Common issues artists encounter include copyright infringement of intellectual

property, financial challenges to profit off of their work, network-building within the exclusive

art network, exposure in museums, and more. NFTs are one plausible solution.

NFT copyright laws mirror those surrounding traditional artwork. When artists create

new work, they automatically own the copyrights. The policy also applies to NFTs, meaning the
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original artist retains an exclusive copyright to the work. The artist is permitted to reproduce,

reuse, and distribute the work as desired. While the owner of the NFT is permitted basic property

rights, they do not fundamentally own the media.

Unfortunately, many artists are in grave financial standing. The wealth and fame

attributed to renowned artists only materialized late in their lives, if at all. NFTs could potentially

revolutionize finances for artists. Instead of receiving a one-time payment for each piece they

create, artists can benefit from NFT royalty fees. Each time an NFT is used or sold, the original

creator can earn a percentage of the sale. A typical NFT royalty ranges from 5% to 10%, and

payments to the artist are incorporated in a “smart contract” that is built into the NFT, making

them automatic and permanent. 

Royalties represent just one of the potential benefits of NFTs in the metaverse and the art

economy. While the “Tulip Mania” phase of NFTs has steadily declined since late 2021, NFT

artwork has steadily continued to enter the auction house, collector, and gallery realm, not unlike

photography, another replicable technology. Royalties and other “smart contract” features will

likely continue to popularize NFTs amongst artists and traders, making now an exceptional time

to enter the NFT world. 

NFTs also offer a straightforward option for artists as compared to traditional modes of

showing and selling artwork; artists can bypass auction houses, galleries, agents, and fairs by

selling pieces as NFTs directly through online marketplaces.

A Brief Timeline

Just tailing Bitcoin’s birth in 2008, the prospect of an NFT had begun to develop in

multiple areas in the US northeast. Multiple people and groups are credited with having taken the

first steps in popularizing the NFT before 2017.

Around June of 2017, CryptoPunks entered the NFT market as a limited set of 10,000

unique 24x24 pixel characters that could be traded as on the Ethereum platform.

Following, collectible CryptoKitties were launched as the first NFTs using the modern

standard for NFT assets. CryptoKitties featured an on-chain game that allowed trading, adopting,

and breeding of digital cats. They are also known for instituting the Dutch pricing method, in

which high prices are gradually lowered until someone is willing to bid.

149



Between 2018 to 2019, new minting platforms allowed sellers to immediately mint or

“publish” their assets on Ethereum without the hassle of writing code for smart contracts to

specify trading and ownership information. This greatly expanded accessibility because artists

were able to make their artwork available on the blockchain without requiring programming

knowledge.

Due to the influx of post-pandemic online activity, NFTs basked in a booming market and

quickly created a mania. Celebrities such as Lindsay Lohan, Paris Hilton, Mark Cuban, Jimmy

Fallon, and Snoop Dog began minting, creating, and trading NFTs.

Nearing its peak, in early 2021, artist and graphic designer Mike Winkelmann,

professionally known as Beeple, sold his NFT Everydays: the First 5000 Days for $69.3 million.

The image file consisted of each drawing he created every day since 2007. This was a

groundbreaking record – not only for the price of the piece, but also for Christie’s, the hosting

auction house. Christie’s and Sotheby’s are two major houses that make up a duopoly in the

secondary art market. Thus, NFTs making an appearance at one of the most renowned auction

houses symbolized a growing acceptance of this conceptually radical new art form.

Following record-breaking sales, Yuga Labs launched the Bored Ape Yacht Club

collection, cartoon apes with striking accessories and witty facial expressions. The famous apes

now have a starting price of around 90 ETH or $100k for an ape.

Given the recent dips and crashes in the cryptocurrency markets, the prospects of

Ethereum or Bitcoin may not be positive. However, despite a slumping cryptocurrency market,

the technology and digital media behind them still has potential to revolutionize the interactions

between citizens online.

Purchasing and Selling NFTs online

A typical business-to-consumer transaction might involve a consumer paying for items at

a cashier and receiving a receipt to verify their purchase. Purchasing NFTs follow a similar

framework with “products” such as art, GIFs, collectibles, music, or videos and currency as

Ethereum. The payment is conducted through an online wallet holding cryptocurrency, however,

a bank account or credit card processing fiat currency may be connected to the online wallet.

To sell an NFT requires an online marketplace. OpenSea.io, SuperRare.com, and

AtomicHub.io are currently the most widely accepted online NFT marketplaces. The catch is that
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they only accept cryptocurrency, most notably Ether. As a regulation, all NFT platforms must

follow token standard ERC-721, the established smart contract template for NFTs. Each NFT

consists of a digital code of arbitrary letters and numbers that is attributed to a digital asset,

accessed through email or other online means. This code for the NFTs is then stored on the

blockchain, which “tokenizes” or establishes the NFT on the network. Tokenizing an NFT

requires a “smart contract,” or guideline defining terms of agreement between buyers and sellers

that detail the creator, price history, transactions, royalty fees, and more. Smart contracts ensure

fair handling of NFTs, and that creators receive royalty payments. Sellers may then follow

through with minting and listing their work on the marketplace to buy.

Buyers are free to initiate purchases after creators list their work. Once a purchase is

initiated, users must complete a digital confirmation process to prevent fraud and ensure

legitimacy called “proof-of-stake.” Once the NFT is transferred and the transaction is complete;

the buyer officially owns the NFT as recorded on the blockchain. The transaction and digital file

link are emailed to the buyer. Certain NFTs also include supplementary benefits that buyers

relish.

In the rapidly evolving landscape of technology and art, NFTs may have had their

moment in the spotlight, but their absence will not diminish the growing importance of digital art

and media. As we continue to explore the endless possibilities of the digital world, it is certain

that creativity and innovation will always find new avenues to thrive and captivate audiences

around the globe. The future of art is digital, and it's an exciting time to be a part of this dynamic

and ever-evolving community.
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Crazy Minds in Courts: An Analysis of Forensic Neuropsychology by Ava Wang

and Ana Corra

Abstract

This paper demonstrates how forensic neuropsychology, especially mental disorders, is

used in legal cases by providing some basic information and giving two examples, schizophrenia

and dissociative identity disorder (DID), explaining both biological and legal aspects. This paper

offers information on the history of forensic neuropsychology, tests needed for an insanity

defense, and specialists involved. It also puts forward symptoms, etiology, neuroanatomy,

pathophysiology, treatments, and some legal cases for both schizophrenia and DID. This paper

also makes a connection between the biological and legal aspects of the disorders, concluding

that mental disorders may help to argue for retaining rights but unlikely for getting an acquittal.

Introduction

Forensic neuropsychology has evolved rapidly in the past few decades in courts, and

mental or psychological tests are also introduced as testimony (Hom). Forensic neuropsychology

refers to the application of neuropsychological and cognitive assessments and evaluations for a

party in a civil or criminal lawsuit (University of South Florida). The assessment is executed by a

forensic neuropsychologist hired by the court or attorney to determine whether the litigant has

mental disorders, suffers enough severity from the disorder or cognitive/functioning disability

when the case happened, and needs treatment or therapy (University of South Florida). The

assessment can be utilized as a determination of the ability to complete the trial, evidence to

indicate the liability of the crime, or assistance in conviction or commutation (University of

South Florida). This paper focuses on two mental disorders – schizophrenia and dissociative

identity disorder (DID) – and discusses how these two disorders have been used in the previous

court cases. This paper first addresses the history of forensic neuropsychology, pertinent court

cases, and the main tests and specialists used in the field. The paper then examines the biological

and legal aspects of schizophrenia. For the biological aspect, the paper inspects the symptoms,

etiology, neuroanatomy, pathophysiology, and treatment of schizophrenia—a mental disorder

causing people to misinterpret reality and have delusions, hallucinations, or disorderly extreme

behaviors that influence their lives severely (Mayo Clinic Staff). For the legal aspect, the paper

provides several past case examples using schizophrenia in court: Harper sued the Washington
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state for the forceful use of antipsychotic medications to treat his schizophrenia (Washington v.

Harper); Clark used schizophrenia as a defense when he was sued for first-degree murder (Clark

v. Arizona); Connelly was unable to relinquish the Miranda rights despite his claim to have

waived the rights, he was diagnosed with schizophrenia and therefore it was ruled that he was

“forced” to confess due to the disorder (Colorado v. Connelly). Next, the paper studies the

biological and legal aspects of dissociative identity disorder (DID). For the biological aspect, the

paper inspects the symptoms, etiology, neuroanatomy, pathophysiology, and treatment of DID.

People with DID have two or more separated identities and may experience amnesia, depression,

or delusions (Mitra and Jain). For the legal aspect, the paper demonstrates two case examples

using DID in court: Badger was found competent to stand the trial even though it was his

alternate identity attempted burglary (State v. Badger); Grimsley was found guilty of driving

under alcohol violation while she used DID as an insanity defense (State v. Grimsley).

Background

Forensic neuropsychology is defined as “the application of the science of brain-behavior

relationships to legal decision making” (Horton and Hartlage). Since the appearance of clinical

neuropsychology in the 1940s (Horton and Hartlage), its use in legal matters has been delayed

(Horton and Hartlage). Neuroscience and psychology were already used in courts in the early

20th century (Aono et al.). The first recorded case involving psychology was State v. Driver in

1921, where a psychologist was presented as an expert witness, but due to the lack of study of

psychology in that time period, this testimony was rejected in the court (Dye). Neuroscience was

introduced in court around the 1940s, where electroencephalography (EEG) was first used to

defend a litigant with epilepsy (Aono et al.). Later in 1981, in the trial of John W Hinckley,

computed tomography (CT) was used as an argument to prove Hinckley’s schizophrenia; the

evidence was permissible, and as a result, Hinckley was “found not guilty by reason of insanity

(NGRI)” (Aono et al.). In People v. Weinstein, 1992, positron emission tomography (PET) was

used to prove Weinstein experienced brain function disruption and abnormal mental state while

committing the murder, and Weinstein was found guilty but with and alleviated sentence (Aono

et al.). The legal systems relating to neurological/psychological testimonies were further

improved in later years. For example, Daubert v. Merrell Dow Pharmaceuticals, Inc. in 1993,

“Congress had passed the Federal Rules of Evidence (FRE), which offered a more liberal
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standard for allowing scientific testimony to enter trial” and set this case as the new standard, the

“Daubert standard” (Aono et al.). As the studies of neuropsychology advanced, a greater

frequency of neurological/psychological testimonies appeared in court. According to the courts

in England and Wales, from the years of 2005 to 2012, the number of cases reported using

neuropsychological evidence increased significantly, from minimum 15 cases in 2005 to 32 cases

in 2012 with maximum 45 cases in 2010 (Catley and Claydon). Among 204 cases using

neuropsychological defense, 57 were homicides (27.9%), 44 of which were first degree murder

(21.6%); 37 were violent crimes (18.1%) and among these, 24 were more severe crimes; 33 were

crimes of dishonesty (16.2%); 30 were sexual offenses (14.7%); and the rest involved driving,

drug, and other offenses (Catley and Claydon). Also, the evidence was used in different

circumstances: “appeal against conviction (61 cases, 29.9% of the cases), appeal against sentence

(92 cases, 45.1%), appeal against both conviction and sentence (20 cases, 9.8%), resisting

extradition (11 cases, 5.4%), and resisting [increased] sentences (8 cases, 3.9%)” (Catley and

Claydon).

Reasons/Tests for Insanity Defense

To determine a litigant’s mental state, test examinations are needed. There are often four

types of tests used for an insanity defense: the M’Naghten rules, the irresistible impulse test, the

Model Penal Code, and Durham test (Letman). The M’Naghten Insanity Defense is named after

Daniel M’Naghten, who commited murder under the paranoid delusion that the Prime Minister

of England intended to kill him, so he was found NGRI (Queen v. M’Naghten). The M’Naghten

Insanity Defense is a cognitive test, which first requires that the person suffer from a mental

defect when the crime is committed, and due to this defect, the person is unable to recognize the

nature or quality or the wrongfulness of the criminal act (University of Minnesota). Irresistible

Impulse Insanity Defense is a supplementation of M’Naghten Insanity Defense which also

requires the person to suffer from a mental defect, but focuses on cognition and the ability to

control conduct and involves volition: if the person does not have the capacity to control his/her

conduct due to the defect, then the person is excused despite he/she is aware that the act is wrong

(University of Minnesota). The Model Penal Code was completed in 1962 and created the

Substantial Capacity Test, which argues that “[a] person is not responsible for criminal conduct if

at the time of such conduct as a result of mental disease or defect he lacks substantial capacity

either to appreciate the criminality [wrongfulness] of his conduct or to conform his conduct to
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the requirements of law” (University of Minnesota). The Model Penal Code also requires the

mental defect and both cognitive and volitional standard, but instead of losing the total capacity,

the person is lacking substantial capacity (University of Minnesota).  The Durham Insanity

Defense, also called the product test, is currently only used in New Hampshire, and was named

after Durham v. U.S., which found that “an accused is not criminally responsible if his unlawful

act was the product of mental disease or mental defect” (Durham v. U.S.). The Durham Insanity

Defense requires a more psychological/objective standard mental defect and causation, in which

the person’s criminal act resulted from his/her mental defect (University of Minnesota).

Types of Specialists to Make Diagnoses/Defense

A third party often hires neuropsychologists, neurologists, psychiatrists, or psychologists

as an expert witness to help perform an independent forensic neuropsychological examination,

present a professional measurement, or prove the presence of brain injury (McWilliams et al.).

According to the survey of the members of the National Academy of Neuropsychology and the

Association of Trial Lawyers of America, 52% of attorneys hire neuropsychologists and 46% of

attorneys hire neurologists in most or all (76%-100%) of their cases involving brain injury (Essig

et al). According to the 2005 Mental Capacity Act of England and Wales, among 114 of these

brain specialist professionals hired, 39 are psychiatrists (34.2%) and 33 are psychologists

(28.9%) (McWilliams et al.). Other professionals may be hired in a few circumstances, such as

rehabilitative medicine doctors, practitioners, therapists, etc. (McWilliams et al.). The experts

may be asked to manage examinations, write reports, give depositions and testimony, and

instruct attorneys with knowledge of neuropsychology (Essig et al.). The result of the

assessments must be used in an appropriate way by the third party: if the information is used

improperly, such as sharing the same information with the litigant or litigant’s family, the test

result may be invalid and discreditable in court (Essig et al.). It is the expert’s responsibility to

ensure such examination is recommended and taken appropriately; if the third party insists in

misusing the information, the expert may consider taking a referral (Essig et al.). The experts

may also serve as the third-party observer, helping to ensure the litigant is not questioned on

improper matters, such as liability, and to check the validity of the administration of examination

procedures as well as other expert witnesses’ opinions (Essig et al.).

Schizophrenia
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Schizophrenia is a serious and enfeebling mental disorder. Schizophrenia often shows

positive symptoms, such as hallucination and delusion, and negative symptoms, such as

anhedonia, anergia, alogia, avolition, and affective flattening (Woo). People with schizophrenia

often experience lack of pleasure, energy, speech, desire, and emotional reaction. Cognitive

deficits may come along with the disorder, disturbing working memory, attention, and executive

functions (Woo). Schizophrenia affects about 1% of the population worldwide (Woo). Among

the people who are diagnosed, half of them suffer from sporadic but long-term mental problems,

and one fifth of them have disabilities and chronic symptoms (Owen et al.). Suicide is the most

serious symptoms: suicide rate of a schizophrenic during his/her lifetime is 4%-13%, average

10%, while suicide attempt rate is high to 18%-55% (Sher and Khan).

There are usually three phases of schizophrenia: prodromal, psychotic, and residual (Girdler et

al.). The prodromal phase occurs 4.3-6.7 years before the first onset and has symptoms of

function decline and sensation/language/motor disturbance; the psychotic phase is the first onset

of psychosis, lasting for 5-10 years and having increased symptoms and risk of suicide; the

residual phase is chronic, 5-10 years after the first onset, having decreased disorder progression

and residual “eruptive” symptoms (Girdler et al.). Schizophrenia’s onset typically begins in late

adolescence and early adulthood (18-30 years old) (Woo). People with schizophrenia at a

younger age may experience more negative symptoms, more relapses, and poorer social

functioning (Immonen et al.). Schizophrenic people need to get diagnosed as soon as possible,

which may alleviate the symptoms and other deficits. According to the Diagnostic or Statistical

Manual of the American Psychiatric Association, to be diagnosed with schizophrenia, the patient

must at least show some of the symptoms for a duration each month for six months, which may

be the prodromal or residual phases (Girdler et al.).

Etiology

The etiology (cause) of schizophrenia is unclear, but there are some factors involved

(Girdler et al.). 1) Neurodevelopment: schizophrenia may develop in utero, but onset often

happens during adolescence due to the pruning of gray matter in the prefrontal cortex (Woo). 2)

Genetics: inherent genes consist of 80% of the risk of having schizophrenia (Girdler et al.).

Schizophrenia is polygenic, affected by over 100 genetic loci. The risk of having it is pleiotropic,

which may also cause autism spectrum disorder (ASD), attention-deficit/hyperactivity disorder

(ADHD), bipolar disorder, depression, etc. (Owen et al.). 3) Other environmental factors:
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pregnancy, parenting, social class, urbanity, trauma/social relation, migration, drug use,

disease/virus, etc. (Stilo and Murray).

Neuroanatomy

The brain of people with schizophrenia is impaired in many different regions. People

with schizophrenia have a smaller volume of frontal lobe (Wible), which is in charge of

high-level critical thinking and managing other parts of the brain. The damage of the prefrontal

cortex causes the deficits in working memory and executive functions (Owen et al.). Also, the

brain of schizophrenic people is found to have less gray matter in the temporal lobe (Vita et al.),

which includes hippocampus, thalamus, auditory cortex, and language center. Hippocampus is in

charge of memory and sorting it into long-term memory. The damage of hippocampus and

closely-related prefrontal cortex causes the deficit in working memory (Harrison) and forming

more false memory (Fairfield et al.). Thalamus primarily sorts and sends “data” to other parts of

the brain, and its damage may cause cognitive deficit (Andreason). Auditory cortex dysfunctions

take part in producing auditory hallucination along with the frontal lobe (Shi). Wernicke’s area

and Broca’s area (in the frontal lobe) are the language center and are both damaged due to

schizophrenia, causing language deficit and also taking part in the auditory hallucination

(Curcic-Blake).

Pathophysiology

Schizophrenia is caused by abnormal levels of certain neurotransmitters. Dopamine is an

excitatory neurotransmitter involved in reward mechanisms, attention, and motor control. The

hyperactivity of dopamine due to the disturbance of the cortical pathway of the nucleus

accumbens increases the activation of D2 receptors, which lead to the positive symptoms,

delusions and hallucinations (Brisch et al.). The low dopamine in the prefrontal cortex leads to

decreased activation of D1 receptors and reduced activation of the nucleus caudatus, which

trigger the negative symptoms (Brisch et al.). Serotonin is primarily an inhibitory

neurotransmitter involved in mood, sleep and appetite. People with schizophrenia have

high-levels of serotonin which cause the negative symptoms (Risch). Norepinephrine is an

excitatory neurotransmitter involved in alertness, wakefulness, and memory consolidation, and

the research has shown that people with relapsed schizophrenia have higher levels of

norepinephrine than that of people without relapses (Nagamine). Other excitatory
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neurotransmitters like glutamate are also at a high-level in schizophrenia (McCutcheon et al.).

Ablation of N-methyl-D-aspartate (NMDA), a glutamate receptor, on parvalbumin (PV) neurons,

an inhibitory neuron, causes impaired working memory (Woo). Low levels of inhibitory

neurotransmitters, gamma-aminobutyric acid (GABA), are also seen, so treatments may involve

increasing GABA to alleviate the symptoms of schizophrenia (Yang and Tsai).

Treatments

Due to the high-level of activation of dopamine D2 receptors occurring in schizophrenia,

typical treatment often blocks the D2 receptors, such as fluphenazine and haloperidol (Girdler et

al.). There are also the atypical antipsychotics, primarily D2 antagonists, such as quetiapine and

risperidone; however, these do not solely target dopamine pathways and may have effects on

serotonin and other important dopamine receptors (Girdler et al.). Therefore, extrapyramidal and

endocrine side effects are involved, such as rigidity, dystonia, tremor, akathisia, galactorrhea, and

hyperprolactinemia (Girdler et al.). For treatment resistant schizophrenia (TRS), clozapine is

“shown to be superior to all other antipsychotics,” superseding both typical and atypical

treatments (Nucifora). For those 30% of people who do not respond to clozapine, clozapine

augmentation, utilizing medications such as risperidone, may enhance the weak D2-antagonistic

properties of clozapine, but the result is limited and more research is needed (Nucifora). Other

therapies like “electroconvulsive therapy (ECT), repetitive transcranial magnetic stimulation

(rTMS), [...] deep brain stimulation (DBS)[, ] cognitive behavioral therapy (CBT)[, and]

cognitive remediation (CR)” may help along with clozapine in alleviating the symptoms

(Nucifora). Treatment of the high-level of NMDA, such as phencyclidine, may also help to

reduce the symptoms (Woo).

Legal Cases

3.5.1 Washington v. Harper

Washington v. Harper was argued on October 11, 1989 and was decided on February 27, 1990.

The petitioner was Washinton state and was advocated by William L. Williams and Paul J.

Larkin, Jr.; the respondent was Walter Harper and was advocated by Brian Reed Phillips. The

opinion was delivered by Justice Anthony M. Kennedy. In 1976, Harper was imprisoned for

robbery. Initially, Harper was diagnosed with manic depression while first imprisoned, but later

in December 1983 was diagnosed with schizoaffective disorder. During imprisonment, he was
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receiving antipsychotic drugs, which are given to treat mental disorders such as schizophrenia.

These medications would affect the chemical balance in the brain in order to assist the patient to

retain his/her thinking process and rational mind state. Due to the violent actions during parole,

Harper was sent to the Special Offender Center (SOC) where they treat convicted felons with

mental illnesses. In November 1982, Harper refused to take medications. In SOC Policy, an

inmate is subject to a hearing with psychiatrists, and the inmate must comply with prescribed

medication if a majority of psychiatrists in the hearing agree that the inmate “(1) suffers from a

‘mental disorder’ and (2) is ‘gravely disabled’ or poses a ‘likelihood of serious harm’ to himself,

others, or their property” (Washington v. Harper). In the case of Harper, the treating physician

insisted on the medication process despite the respondent’s objections. Since November 23,

1982, Harper unwillingly received medication for a year, and the medication continued after he

was transferred to SOC the second time due to his deteriorated condition without treatment in

Washington State Reformatory. In February 1985, Harper sued several of the State’s defendants

under 42 U. S. C. § 1983 and declared that “the failure to provide a judicial hearing before the

involuntary administration of antipsychotic medication violated the Due Process, Equal

Protection, and Free Speech Clauses of both the Federal and State Constitutions, as well as state

tort law” (Washington v. Harper). The trial court refused his suit though they acknowledged his

right to not be subjected to involuntary antipsychotic medications. However, the Washington

Supreme Court reversed and remanded, concluding that according to the Due Process Clause of

the Fourteenth Amendment—which prohibits arbitrarily depriving “life, liberty, or property”

unless authorized by law—it is possible for the State to involuntarily give antipsychotic

medication to a capable inmate if, “in a judicial hearing at which the inmate had the full panoply

of adversarial procedural protections, the State proved by ‘clear, cogent, and convincing’

evidence” (Washington v. Harper).

Clark v. Arizona

Clark v. Arizona was argued on April 19, 2006 and was decided on June 29 in the same

year. The petitioner was Eric Clark and was advocated by David I. Goldberg; the respondent was

Arizona state and was advocated by Paul D. Clement and Randall M. Howe. The opinion was

delivered by Justice David H. Souter. In the early morning of June 21, 2000, Clark was pulled

over by Officer Jeffrey Moritz due to circling around a residential area with loud music. Clark
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soon shot Officer Moritz after the officer informed him to remain at the same spot. Officer died

soon after calling for help from the police dispatcher. Clark was arrested later on an on-foot

escape, and gunpowder residue was found on his hands, and the gun that killed the officer was

found nearby. Clark was charged for first-degree murder. Clark received treatment at a state

hospital in March 2001 because he was incompetent to stand a trial, and two years later, he was

released and asked to stand the trial for restored competence. Clark admitted the shooting and the

death of Officer Moritz, but he denied having certain intention to kill a law enforcement officer

or acknowledging he took such action. In the defense case, Clark claimed to have mental illness,

which was paranoid schizophrenia. He first proposed an affirmative defense of insanity, which

claimed that “at the time of the commission of the criminal act [he] was afflicted with a mental

disease or defect of such severity that [he] did not know the criminal act was wrong” (Clark v.

Arizona). He then refuted the evidence of the requisite mens rea—criminal intent or intentional

and knowing murder—brought by prosecution. To prove his schizophrenia, Clark’s attorneys

used the testimony from his family, schoolmates, local officials, and experts to demonstrate he

had displayed abnormal behavior over the year before the crime. For example, he had delusions

that made him believe there were aliens in town which he had to defend using guns, and that he

was affected by the delusions of aliens when the crime happened. The experts concluded that

Clark was morally incapable and cognitively incapable to lure the officer nor understand the

right or wrong due to insanity when the crime happened, which fulfilled the M’Naghten rule by

being unable to know “the nature and quality of the act” (Clark v. Arizona). However, a

psychiatrist of the State argued that Clark was still able to acknowledge the wrongfulness of his

act under schizophrenia, which could be proven by his act preceding or following the crime:

playing loud music, escaping, and hiding the gun. At the close of the defense case, Clark and his

team were unable to prove that Clark was not aware that the victim was an officer, and therefore

the judge issued a verdict of first-degree murder and the sentence of life prisonment without

release under 25 years. Though Clark suffered from paranoid schizophrenia, the judge noted, the

mental disorder “did not . . . distort his perception of reality so severely that he did not know his

actions were wrong” (Clark v. Arizona).

Colorado v. Connelly
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Colorado v. Connelly was argued on October 8, 1986 and was decided on December 10

the same year. The petitioner was Colorado state and was advocated by Nathan B. Coats and

Andrew J. Pincus; the respondent was Francis Connelly and was advocated by Thomas M. Van

Cleave, III. The opinion was delivered by Chief Justice William H. Rehnquist. In August 18,

1983, Connelly found the Denver Police Department and confessed to Officer Patrick Anderson

about him committing a murder. Anderson immediately warned Connelly he had Miranda rights,

which is “to remain silent, that any statement he does make may be used as evidence against

him, and that he has a right to the presence of an attorney, either retained or appointed” (Miranda

v. Arizona). Connelly waived his rights, meaning he insisted on confessing after knowing and

understanding the rights. Later he continued admitting to the murder of Mary Ann Junta to

Anderson and Detective Stephen Antuna and showed them the crime scene though he was

warned again about the Miranda rights. However, after he was held for a night, he seemed to be

disoriented and claimed that he was guided to confess. Connelly was psychologically assessed

and was deemed unfit to stand trial, and could not hold his defense until March of 1984. At the

preliminary hearing, Connelly asked to suppress all his statements. The state hospital hired

psychiatrist Dr. Jeffrey Metzner, who testified that at least the day before confession, Connelly

suffered from chronic schizophrenia and had “command hallucinations” where he heard a “god

voice” ordering him to either confess or commit suicide. Through this reasoning, Dr. Metzner

argued that Connelly confessed involuntarily. Dr. Metzner indicated that schizophrenia did not

impair Connelly’s cognitive abilities and that he was still able to understand the Miranda rights,

but the disorder interfered with his “volitional abilities; that is, his ability to make free and

rational choices” (Colorado v. Connelly). According to the evidence, the court affirmed that

Connelly’s statements must be suppressed because it was not the “the product of a rational

intellect and a free will” (Colorado v. Connelly). Although his confession was suppressed,

Connelly was later found guilty and sentenced to five years and ten months in prison, followed

by one year of parole. This was a shorter sentence than normal, due to his schizophrenic defense

(Pizzi).

Discussion

Schizophrenia plays different roles in the three cases listed, and having a better biological

understanding of the disorder can help to improve and expand its relevance in the legal system.

In Washington v. Harper, schizophrenia was the cause of Harper’s aggressive and violent
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behaviors, and Harper indeed illustrated positive symptoms, such as attacking the nurses in the

hospital (Washington v. Harper). This may be due to the high-level of D2 dopamine which

caused Harper to be over energized and aggressive. The antipsychotic medication can block the

D2 receptors and help to suppress the symptoms; therefore, Harper reacted logically and

cooperated to take the medications when he took it, but after Harper stopped taking medicines,

his symptoms deteriorated. In Clark v. Arizona, Clark used schizophrenia as an insanity defense,

more particularly, the M’Naghten Insanity Defense, the most common insanity defense. Clark

claimed he had delusions of aliens due to schizophrenia, which might be true because delusions

are one of the positive symptoms and are caused by the high-level D2 dopamine. The high

dopamine may also cause poor impulse control, so this may explain why Clark murdered the

officer without reason and plan. Playing loud music at night may also be a result of

schizophrenia, due to the trouble of sleep caused by an abnormal level of serotonin. He may also

have the impaired frontal lobe and thalamus, which causes cognitive incapability. In Colorado v.

Connelly, Connelly had command hallucinations of god voices, this involved the malfunction of

the frontal lobe and auditory cortex, causing him to hear fake voices and forcing Connelly to

confess. In the later time, Connelly became logical again and appealed to suppress the

statements. This may be explained by his chronic schizophrenia. During this phase, the

symptoms are decreased and sometimes show “eruptive” symptoms (Girdler et al.). In this case,

the “eruptive” symptoms is the action of confession, and the reason for this eruption may be

triggered by the stress after murder (Girdler et al.). Dopaminergic neurons may be excited due to

this acute stress, causing the positive symptoms, delusions and hallucinations (Bloomfield).

Schizophrenia successfully helped Connelly to suppress his statements, somewhat demonstrated

a possibility of acquittal for Clark, and was the main cause that held Harper from being free from

involuntary medications. Schizophrenia is largely used in court to aid an insanity defense, and

the complex laws surrounding it are constantly enhanced as a result of its increased use in courts.

Dissociative Identity Disorder

Dissociative Identity Disorder (DID), known as Multiple Personality Disorder (MPD)

before 1994, is a post-traumatic disorder that is often portrayed as having alternate identities with

multiple voices in the head, distinctive changes in behavior, etc. (Mitra and Jain). The sign of an

altered state may be eye rolling, eye blinking, changes in posture, and trancelike behavior, and
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the switch is often triggered by high stress level or other stimulations of extreme emotions,

depression, and sexual activities (Gentile et al.). According to the Diagnostic and Statistical

Manual of Mental Disorders (DSM-5), DID is described as “an identity disruption indicated by

the presence of two or more distinct personality states [...] with discontinuity in sense of self and

agency, and with variations in affect, behavior, consciousness, memory, perception, cognition, or

sensory-motor functioning” (Brand et al.). Dissociative disorders affect about 1%-5% of the

global population, and DID is a rare disorder diagnosed in around 1.5% of the population (Mitra

and Jain). In some research, women are twice as likely to be diagnosed with dissociative

disorders than men (Şar). DID is the most complex, severe, and chronic type of dissociative

disorders (Şar). Other dissociative disorders include dissociative amnesia, depersonalization

disorders, and dissociative fugue, which are different or too mild to meet the criteria of DID–for

example, dissociative amnesia is not severe enough to be DID (Şar). DID has symptoms of

dissociative disorders: a sense of detachment from the body and emotions, a blurred sense of

self-identity, and amnesia, which cause DID to be commonly misdiagnosed as borderline

personality disorder (Mitra and Jain). DID may also show positive symptoms–new personalities

and derealization–and negative symptoms–examples such as paralysis and autism (Mitra and

Jain). Though the report shows 1%-2% of the patients completed suicide, people with DID may

more frequently show suicide attempts and self-injurous behavior (Şar). Evaluations for DID are

variable: Dissociative Experiences Scale, Dissociation Questionnaire, Difficulties in Emotion

Regulation Scale, Multidimensional Inventory of Dissociation, etc. (Mitra and Jain).

Etiology

DID has multiple factors in its etiology, which includes developmental traumatization,

sociocognitive sequelae, and biological factors (Şar et al.). Though there is no direct proof,

genetics are highly possible being involved in DID (Şar et al.). DID is highly relative to

childhood trauma and abusive experience exposed before the age of five (Mitra and Jain). DID

shares similar dynamics with Post-Traumatic Stress Disorder (PTSD), but the trauma is

discretized into multiple first-person perspectives in DID only, where the consciousness is

broken between the alternate identities (Şar et al.). The cause of milder DID symptoms may be a

dysfunctional relationship between family members, such as emotional neglect (Şar et al.).

Childhood is an important period to develop self and social recognition and integration; the

abundant imagination and fantasy increases the risk of dissociation (Gentile et al.). Abuse and
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neglect increase the sense of isolation, loneliness, and alienation, which may prevent the

development of ability processing the abuse (fail to integrate the abuse with other experiences)

and construction of the “sense of self-in-relation-to-others” forming dissociative identities (Şar et

al.). Disorganized attachment style, which is developed by the child being frightened and abused

by the parents who the child is seeking safety from, causes contradictory impressions of the

parents being both safe and dangerous, motivating protection from abuse when the safety is

sought from the parents, and this attachment style helps to establish and maintain DID (Şar et

al.). Alternate identities and DID are developed mainly as a means of coping with traumatic

events.

Neuroanatomy

DID may be caused by a “smaller hippocampal volume in patients with a history of

exposure to traumatic stress and an accompanying stress-related psychiatric disorder” (Vermetten

et al.). In DID, smaller volumes of amygdala (emotions), hippocampus (memory), and

parahippocampus (spatial memory) are found, which are majorly caused by the childhood

trauma, similar with the volumes in PTSD, and are in charge of dissociative amnesia and

emotional detachment (Krause-Utz et al.). Dissociative amnesia in DID is significantly related to

the cornu ammonis 1 (CA1) region, which is a hippocampal subfield and important to

autobiographical memories (Dimitrova et al.). The decreased volume in CA1 along with

childhood traumatization causes the obstruction of identity development, scattered sense of self,

and fragmentation of mind (Dimitrova et al.). Moreover, people with both PTSD and dissociative

subtype have less gray matter volume (GMV), compared to those with PTSD and no dissociative

subtype, in the right inferior temporal gyrus (cognition, memory, and sensory integration). The

“severity of depersonalization and derealization” is associated with increased GMV in the right

middle frontal gyrus (attention). In addition, studies have shown “positive associations between

trait dissociation and GMVs in medial/lateral [prefrontal cortex], orbitofrontal, temporal polar,

parahippocampal, and inferior parietal cortices”, which are related to emotion regulations

(Krause-Utz et al.). These deficiencies further explained symptoms of failure of self-integration

and emotional indifference and dissociation. Furthermore, increased activation in the dorsolateral

prefrontal and parietal cortex, mainly associated with memory, and functional and blood-flow

reduction in the orbitofrontal cortex (decision making in emotions, tastes, and rewards) may

explain the symptoms of changes and forgetfulness of alternate identities (Rutkofsky et al.).
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Pathophysiology

Hippocampus is the target of glucocorticoids, which is released when stressed (Vermetten

et al.), and is sensitive to the release of stress hormones, which may explain the identity change

when experiencing a high level of stress (Krause-Utz et al.). There is a hypothesis that long

exposure to glucocorticoids may cause the atrophy in the hippocampus (Vermetten et al.). And

this is also the reason for the high similarity between DID and other stress-related psychiatric

disorders (Vermetten et al.). Moreover, ketamine, the antagonist of NMDA, is highly

concentrated in the hippocampus as well, resulting in dissociative symptoms, such as feeling

detached from the body and amnesia (Vermetten et al.). Other neurotransmitters, such as

glutamate (major excitatory neurotransmitter), serotonin (mood), and endogenous opioids

(analgesia, euphoria induction, stress resilience) (Shenoy and Lui) may also affect on the volume

of hippocampus and amygdala, and these neurotransmitters may associate with the dissociation,

but more study is needed to clarify the relationships between DID and these neurotransmitters

(Vermetten et al.).

Treatments

The goal of treatment of DID is not to eliminate alter identities but to integrate and adapt

them to be a strong overall personality structure (Gillig). Therapy for DID often has three stages.

Stage one is to establish safety and reduce suicide attempts and self-mutilate behaviors; stage

two is to cope and ameliorate symptoms of trauma, sharing the memory with alter identities;

stage three is to develop and improve self and social integration and rehabiliate (Huntjens et al.).

There are also three major therapies: cognitive behavioral therapy (CBT), dialectical behavioral

therapy (DBT), and Eye Movement Desensitization and Reprocessing (EMDR) (Mitra and Jain).

CBT helps to recognize and cope with negative thoughts (NAMI). DBT helps to control suicidal

actions and regulate emotions, and is prmarily used to treat borderline personality disorder

(Foote and Van). EMDR is not suggested when the patient has sufficient coping skills; it allows

the patient to alternate identities and replaces the negative memory with positive beliefs or

reactions (Mitra and Jain). Hypnosis is also considered as a treatment, with which can access and

facilitate the appearance of alternate identities, and people with DID are easier to be hypnotized

than other clinical populations (Mitra and Jain). Medications, such as mood stabilizers,

antipsychotic medications, and stimulants, are not superior and highly effective in treating DID

(Mitra and Jain).
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Legal Cases

4.5.1 State v. Badger

State v. Badger was decided on October 13, 1988. The petitioner was New Jersey state and was

advocated by Denyse Coyle Galda; the respondent was Christopher J. Badger and was advocated

by Daniel Baer. The opinion was delivered by Justice Kuechenmeister. Christopher Badger

attempted burglary and was arrested on May 1, 1986, which was on the day after his release from

Southern State Correctional Facility, where he served a sentence for seven years due to the

similar charges. Badger was diagnosed with MPD since the age of seventeen, and he had

completely no control and memory of his actions whenever the alternate identity was in control.

At the time of attempted burglary, Badger’s alternate identity “Philip” was controlling the body

and could remember and describe the night, while the dominant identity “Christopher” had no

control nor the recollection of the actions committed by “Philip.” Badger was incarcerated after

the arrest, and he was transferred to the forensic unit of the Bergen Pines Hospital in January

1987 due to attempted suicide in jail. In the hospital, he was evaluated by Dr. Peter Martindale

and was found that he genuinely had two competent, distinctive identities, “Christopher” and

“Philip,” who both knew right from wrong. On August 10, Badger was found incompetent to

complete trial; however, when he was later in Greystone, he was found competent despite his

MPD because he acted non-delusional, coherent, and organized. Badger clearly acknowledged

the charges against him, the facts of the arrest, the pleas available, and the potential penalties.

Nonetheless, Martindale was still hesitant about whether Badger was capable of standing the trial

because first, only “Philip” could recall the event on May 1 and properly aid his attorney in the

defense, and second, there was a possibility that Badger would switch identities between

“Chistopher” and “Philip” during the trial, causing either of them to not know what had

transpired before the switch. The court found that both his identities had “the mental capacity to

appreciate his presence in relation to time, place and things,” so the problem following the

switch may be resolved by Badger’s attorney explaining the events prior to the switch (State v.

Badger). Also, the court found this case to be highly similar with cases of amnesia, which

“would not ‘render a defendant unable to comprehend his position or to consult intelligently with

counsel in preparation of his defense’,” so the same principle must apply, that was, the

respondent Christopher Badger had the capability to stand the trial (State v. Badger).
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State v. Grimsley

State v. Grimsley was decided on February 10, 1982. The petitioner was Ohio state and

was advocated by Mr. Simon L. Leis, Jr.; the respondent was Ms. Grimsley and was advocated

by Mr. John W. Hauck. The opinion was delivered by Justice Black. Ms. Grimsley was convicted

of driving under alcohol violation, and she was tested having 0.21% of alcohol in blood. She

claimed four assignments of error, and two of them related to MPD. In Grimsley’s second

assignment of error, she contended that she was not responsible for the violation because the

alternate identity “Jennifer” was in control at the time of violation, and the dominant identity

“Robin” was dissociated. Therefore, she stated she was acting unconsciously and involuntarily,

which cannot be charged with guilt. It was true that, according to the expert psychiatric

testimony admitted by the prosecution, Grimsley indeed was diagnosed with MPD and was

having psychotherapy since June 1977. She claimed that the development of “Jennifer,” who was

angry, impulsive, anxious, fearful, and having a drinking problem, was due to the psychological

trauma that she was informed about a lump on her breast. Grimsley pleaded for acquittal, not an

insanity defense, because during the violation, “Jennifer” was in control, “Robin” had no

memory nor control of “Jennifer’s” actions, so the actions were committed involuntarily and

unconsciously. However, the court disagreed. Assuming “Jennifer” was distinct to “Robin”, there

was still no evidence indicating that “Jennifer” was committing the offense unconsciously and

involuntarily. As long as she was conscious in one state, the actions were the product of her own

offense. Grimsley’s other contention was that “Robin” had minimal memory of “Jennifer’s”

actions, so “Robin” was unable to answer the questions about the violation and was not liable to

the conduct. The court was not persuaded because “[if the court was] to allow the bare existence

of a defendant’s [MPD] to excuse criminal behavior, [the court] would also relieve from

responsibility for their criminal acts all defendants whose memories are blocked” (State v.

Grimsley). The second assignment of error was found to have no merit. In Grimsley’s third

assignment of error, she claimed that it was erroneous that the court found that she failed to argue

the insanity defense, because it was undeniable that “Robin” did not acknowledge the

wrongfulness of “Jennifer’s” actions nor could prevent the actions. The court claimed that the

evidence could not prove that MPD impaired Grimsley’s reason that either or both identities

“either did not know that her drunken driving was wrong or did not have the ability to refrain
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from driving while drunk” (State v. Grimsley). The third assignment of error was found to have

no merit. The case, in the end, was reversed and remanded (State v. Grimsley).

Discussion

DID was considered when deciding competency to stand a trial and was used as an

insanity defense in the cases listed, and the biological aspect may explain the details within these

legal cases. In State v. Badger, Badger was unable to recall the attempted burglary, and this might

be caused by the decreased volume in the hippocampus, especially CA1 region, which is

associated with dissociative amnesia (Dimitrova et al.). Other regions, dorsolateral prefrontal,

parietal, and orbitofrontal cortex may also be involved for the same reason (Rutkofsky et al.).

During incarceration, Badger attempted to commit suicide, which illustrates the high

suicide-attempting rate of people with DID. Martindale’s worry of an identity switch during

court is reasonable because an identity switch is indeed uncontrollable and may be caused by the

high stress level due to the sensitivity of glucocorticoids in the atrophied hippocampus

(Vermetten et al.). In State v. Grimsley, dissociative amnesia also occurred since “Robin” could

not recall the actions of “Jennifer”, which is also highly associated with the reduced volume in

the hippocampus and other significant regions mentioned and high concentration of ketamine in

the hippocampus relating to the change of identities and amnesia (Vermetten et al.). An

interesting point in this case is that DID of Grimsley was developed due to the surprise

acknowledgment of a lump in her breast in adulthood, which is different from the popular

etiology of DID which is childhood trauma and long-term abuse. “Jennifer” may have been

developed in order to cope with the traumatic event; leading “Jennifer” to become alcoholic and

have other negative emotions. In both cases, the amnesia aspect of DID seemed to be the major

concern in court rather than the logical and moral acknowledgment of the crime, and these two

cases were treated in the principle of amnesia that though people cannot remember the action,

people are still conscious and voluntary, and are therefore competent to stand the trial and

unlikely to be acquitted.

Besides the cases listed, there are other cases involving DID, such as the case of Billy

Milligan. In October, 1977, 23-year-old Milligan committed three rapes in Ohio State University,

and prior to those, he also committed a couple of robberies. After he was arrested, police

observed several times of Milligan’s identity changes, such as accents, speech patterns, and

movement habits. Later, after multiple assessments and interviews, Milligan was diagnosed with
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MPD. The identity that committed robbery was “Ragen”, a Yugoslavian age 23, and the identity

that committed three campus rapes lesbian “Adalana” age 19. The other identities did not have

memory of these crimes at the time of being committed. In fact, including the primary identity

“Billy”, there were 24 identities inside the body of Milligan. The cause of Milligan’s scattered

identities was his abusive childhood, based on Milligan’s memory: his biological father

committed suicide when Milligan was 4 years old, and after his mother remarried and divorced a

couple of times, Milligan was sodomized and tortured by his new step father, who denied all

those allegations and was not charged. His life was later ruined due to the MPD until he was

eventually arrested. When provided treatment after his arrest, it was discovered that Milligan

contained an already fused identity “The Teacher.” “The Teacher” helped other identities to learn

their talents, and when “The Teacher” emerged in December, 1978, Milligan was interviewed

basing The Minds of Billy Milligan, and “The Teacher” receded after the publicity and criticism

in March 1979, and alternate identities reappeared. After a few more disturbances, Milligan was

finally released and faded away from the public eye (Phillips). Again, since identities do not

share memories and behavior patterns except the fused identity “The Teacher,” Milligan’s

hippocampus and CA1 region may have smaller volume, and dorsolateral prefrontal, parietal,

and orbitofrontal cortex and ketamine may be also affected (Rutkofsky et al.). Clearly, Milligan’s

alternate identities were developed due to long-term childhood abuse, which derived from a

disorganized attachment style and emotional neglect, and he displayed symptoms such as

dissociative amnesia and blurred sense of self-identities, which are likely to be more severe due

to the rejections he experienced in his later life. Moreover, the retreatment of “The Teacher” is

most likely due to the public criticism, which induced Milligan to have a high stress-level,

further exacerbated by a high sensitivity to glucocorticoids, and cause an identity switch to occur.

In addition, “Billy” attempted several suicides when he was in control of the body (Keyes). This

again suggests that people with DID have a tendency to commit suicide. In order to protect

Milligan from “Billy’s” radical behavior, other identities often keep “Billy” asleep, and there is a

“David” developed to endure pain for other identities and a “Danny” who holds the memory of

being buried alive by Milligan’s stepfather. This suggests that DID is indeed a coping mechanism

with traumatic events. Still, there are skeptics about the truthfulness of the story of Billy Milligan

and more research on DID is needed.
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Conclusion

In today’s federal court cases, forensic neuropsychology is more developed, and the

appearance of mental disorders is more frequent. The appearance of forensic neuropsychology is

quite late compared to other methods used in courts, since the clinics and technology involved

developed late. In courts, forensic neuropsychology is often used in an insanity defense, and four

major rules for the defense are: the M’Naghten insanity defense, the irresistible impulse insanity

defense, the Model Penal Code, and Durham insanity defense. Within the defense,

neuropsychologists and other types of experts are hired to give testimony and conduct the

assessments for the litigant, which is to identify the presence of mental disorders. This paper

picks two of the disorders to elaborate: schizophrenia and DID. Schizophrenia, often caused by

an abnormal level of dopamine and smaller volume of the frontal lobe, triggers the person to

have symptoms such as hallucinations, delusions, avolition, anhedonia, etc. In the legal

examples, schizophrenia serves as the cause of involuntary medication, an insanity defense, and

the reason to suppress a waiver of rights. DID, often caused by a traumatic childhood and smaller

volumes of hippocampus and amygdala, triggers the person to have symptoms such as presence

of alternate identities, distinctive change of behaviors, dissociative amnesia, etc. In the legal

examples, DID serves as a concern of capability to stand a trial and an insanity defense. Both of

the disorders may still argue for retaining the litigants’ rights but are unlikely to successfully

argue for not guilty by reason of insanity. Future studies on both of the disorders are needed,

especially the etiology of schizophrenia and pathophysiology of DID, and the legal systems

involving mental disorders may be revised and improved. This paper simply demonstrates how

mental disorders are used in legal cases by providing some basic information and giving two

examples explaining both biological and legal aspects. This paper may introduce the

fundamental knowledge of forensic neuropsychology in courts and encourage the reader to

explore this area.
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