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The effects of cognitive bias on academic success:

The case for returnee learners of TOEFL iBT®

Takayoshi Sugaya

Abstract . The goal of this study is primarily to find out ways to help students learn to
recognize that various cognitive biases could impact their thinking and make adjustments
as needed. Specifically, the study aims to identify significant biases and search debiasing
methods that could promote the acceptance of returnee learners of English who have studied
overseas. Using the psychological approach, the author investigated eleven cognitive bias
traits assumingly characteristic of returnee learners of TOEFL iBT" and correlations between
cognitive bias factors and their academic success. Multiple regression analysis was used to
examine detrimental effects of cognitive bias on academic performance. Two main findings
were obtained for correlations between 11 cognitive biases and participants’ test scores.
Choice-supportive bias and outcome bias had positive correlations with learners’ test scores
in terms of learner psychology while reactance bias was found to have a significantly
negative impact on learning effects. It was found out that cognitive biases could work
both positively and negatively and that certain cognitive biases and academic success are
compatible. These findings have some pedagogical implications. Teachers can make use of
the findings of the study in helping learners enhance learners’ motivation, confidence and
self-esteem by positively exploiting certain cognitive biases in their instructions and mitigate
detrimental bias traits which could adversely influence learners’ academic performances with
careful debiasing guidance.

Keywords : cognitive bias, debias, TOEFL iBT", returnee

1. Introduction

In terms of learner autonomy, cognitive bias is the opposite of metacognition. It is possible
that learners are making cognitive errors in their own thinking and it is hindering their learning.
Metacognition works best when learners incorporate awareness of possible bias and errors in
their cognitions. In other words, in order to be successful in learning, it is not enough to just be
metacognitive, but learners must also be aware of possibilities they might be relying on a biased
interpretation of their learning. On the premises that they have negative influences on their learning
effects in terms of learner psychology, this paper empirically examines cognitive bias traits relevant
with academic success in the context of TOEFL iBT" and explores debiasing methods that could
promote the acceptance of returnee learners and ways to guide them to academic success on the

basis of the previous literature in cognitive psychology.
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1.1 Cognitive bias

First of all, it is necessary to clarify and elaborate on the concept of “cognitive bias” for
vocabulary knowledge. By definition, a cognitive bias is a systematic pattern of deviation
from norm or rationality in judgment (Haselton et al., 2005). First coined by Amos Tversky and
Daniel Kahneman (1974), cognitive biases are considered to be errors in thinking that can lead to a
misinterpretation of information, affecting the accuracy of our decisions and the rationality of our
judgements. Since the introduction of the concept of cognitive bias, there has been a considerable
amount of research conducted into this psychological field. Various researchers and psychologists
have weighed on what they believe constitutes a cognitive bias. There are over 50 cognitive biases

that psychologists consider when they examine thinking (See Table 1).

Table 1  Taxonomy of cognitive biases in psychology

Decision-making and behavior

Bandwagon effect / Confirmation bias / Congruence bias / Contrast effect / Distinction bias / Endowment effect
/ Extreme aversion / Focusing effect / Framing effect / Illusion of Control / Impact bias / Information bias / Loss
aversion / Mere exposure effect / Neglect of probability / Omission bias / Outcome bias / Ostrich effect / Planning
fallacy / Reactance / Status quo bias / Zero-risk bias

Probability

Ambiguity effect / Anchoring / Attentional bias / Availability heuristic / Availability cascade / Clustering illusion
/ Conjunction fallacy / Exaggerated expectation / Gambler's fallacy / Hawthorne effect / Hindsight bias / Hot-
hand fallacy / Illlusory correlation / Ludic fallacy / Neglect of prior base rates effect / Ludic fallacy / Neglect of
prior base rates effect / Optimism bias / Overconfidence effect / Positive outcome bias / Primacy effect / Recency
effect / Repetition bias / Stereotyping

Attribution

Actor-observer bias / Dunning-Kruger effect / Egocentric bias / Empathy gap / Forer effect / Fundamental
attribution error / Halo effect / Illusion of asymmetric insight / Ingroup bias / Projection bias / Restraint bias /

Self-serving bias / Self-fulfilling prophecy / Trait ascription bias

Memory

Beneffectance / Choice-supportive bias / Continued influence effect / Consistency bias / Cryptomnesia /

Egocentric bias / Suggestibility

Note: On the basis of the research book by Kisak (2015), cognitive bias items were categorized into four
subscales by the author.

Among over 50 cognitive bias theories, 11 bias theories were selected by the author in relevance
with participants. The current study merely focuses on eleven biases in bold which the author
assume are most commonly associated with returnee learners’ psychology from the pedagogical
perspective (See Table 2). On speculation, those eleven selected cognitive bias traits seem to be
most typical of returnee learners of English in terms of learner psychology, namely, overconfidence,
pridefulness, self-reliance, freedom of choice, wishful thinking, causal attribution and memory

errors, and consequently seem to have an impact on their academic performances.
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Table 2 Leading proponents & Definitions of 11 cognitive biases chosen

3

Decision-making & behavior

1. Outcome bias

Baron, J., & Hershey, J. C.

The decision based on the outcome of previous
events, without regard to how the past events
developed (Baron & Hershey, 1988).

2. Ostrich effect

Galai, D. & Sade, O.

The avoidance of apparently risky financial
situations by pretending they do not exist (Galai
& Sade, 2006).

3. Planning Fallacy

Kahneman, D., & Lovallo, D.

The tendency to underestimate the time, costs,
and risks of future actions and at the same time
overestimate the benefits of the same actions.
(Kahneman & Lovallo, 2003)

4. Reactance

Brehm, J. W.

The motivation to regain a freedom after it has
been lost or threatened (Brehm, 1989).

5. Status quo bias

Samuelson, W., &
Zeckhauser, R.

The preference for the maintenance of one's
current or previous state of affairs (Samuelson &
Zeckhauser, 1988).

Probability

6. Exaggerated expectation

Hilbert, M.

The tendency to expect or predict more extreme
outcomes than those outcomes that actually
happen (Hilbert, 2012).

7. Optimism bias

Weinstein, N. D.

The tendency for people to believe that they are
less likely to experience negative events and
more likely to experience positive events than
are other people. (Weinstein, 1980)

Attribution

8. Dunning-Kruger effect

Dunning, D., Johnson, K.,
Ehrlinger, J., and Kruger, J.

A cognitive bias in which people wrongly
overestimate their knowledge or ability in a
specific area (Dunning et al., 2003).

9. Self-serving bias

Larson, J. R.

The tendency to perceive oneself in an overly
favorable manner (Larson, 1977).

Memory

10. Choice supportive bias

Lind, M., Visentini, M.,
Méntyld, T., & Del Missier, F.

The tendency to retroactively ascribe positive
attributes to an option one has selected and/or to
demote the forgone options (Lind et al., 2017).

11. Continued influence

Johnson, H. M., & Seifert, C.
M.

The tendency for misinformation to continue to
influence memory and reasoning about an event
(Johnson & Seifert, 1994).

1.2 Debiasing Approach

“Debiasing” is also referred to using other terms, such as Cognitive Bias Modification, cognitive

bias mitigation, cognitive bias reduction, is the prevention and reduction of the negative effects

of cognitive biases, particularly with respect to judgment and decision making (Morewedge et

al., 2015). To put it differently, debiasing is a process through which the influence of cognitive
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biases is reduced, generally with the goal of helping people think in a more rational and optimal
manner. Through a debiasing process, a person may learn or adopt better strategies by which to
make judgments and decisions (Larrickcs, 2004). There are three general approaches to debiasing
judgment and decision making, and the costly errors with which biased judgment and decision
making is associated: changing incentives, nudging, and training. Since part of the research aim
is to identify significant biases and search effective debiasing methods from the educational point
of view, the discussion involves prescriptive debiasing guidance referring to the debiasing theory
as proposals in academic disciplines. Participants were asked to examine their own biases in the
questionnaire before conducting lessons in the hope that this process would help them develop
awareness of their own biases in their thinking and in turn help guide their future thinking and

behaviors.

2. Method

2.1 Research participants

High school participants were drawn from among those the author individually gave instructions
on TOEFL iBT" through a number of private lessons (12~36 lessons). The participants were 33
high school Japanese students (16 males, 17 females), between the age of 15 and 18, who attended
either local high school (no ESL or EFL classes involved) or international school overseas attended
or unattended by parents, where all class lessons were conducted in English. They all attended
local high schools or international schools in such countries as U.S.A. (17), Thailand (5), Germany
(4), Canada (3), U.K (1), Brazil (1), France (1), Singapore (1). The students completed a self-report
questionnaire which focused on finding out the degree of cognitive bias traits in learning. They all
needed TOEFL iBT" score in order to prove their competence in English in applying for Japanese
universities as returnee applicants. The number of TOEFL iBT" they actually took vary ranging

from three to six times.
2.2 Academic achievements and Data Collection

As a measure to assess participant learners’ leaning effects and academic success, the TOEFL
iBT" test was employed for the following reasons. First, they all took the test multiple times and the
test was suited to know their learning effects. Next, TOEFL iBT" was most commonly taught by the
author in instructing returnee high school learners and their data was the largest in number. Besides,
TOEFL iBT"is a high-stakes test which measures the abilities of test-takers in four language skills
and suited to know their comprehensive English language skills at the higher education level. As
for academic achievements, all participants were assessed individually according to their test results
so that their learning effects can be measured. Score data were drawn from among those who took
the test more than twice and their learning period varied from three months to twelve months.
The experiment took place at a preparatory school where the author taught as a part-time English

instructor. A series of private lessons (12~36) were given either face to face or online (Skype)
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individually. Participants were asked to report their latest score detailed in each section of TOEFL
iBT" composed of four sections in which 30 is given as a full score: reading, listening, speaking
and writing, totaling 120 as a full score. The author kept track of every participant’s test results in
detail and made detailed analysis of their academic improvements in scores as learning effects. The
highest total scores of each participant were used for the multiple regression analysis as measures
of their academic success. Their total scores of TOEFL iBT" ranged from 60 to 111. The mean score
was 82.1.

2.3 Ethics Statement

The aim of this questionnaire survey is to measure learners’ inclination and their learning effects.
The questionnaire is answered on online questionnaire form (Google Form). The author asked each
respondent on the first page of the form a consent to the use of survey results and their score data
for the purpose of research only. It was explained to them that careful considerations were taken
in order to protect respondents’ privacy and survey results were to be anonymous in the paper. All

participants gave their informed consents before taking part in the study.
2.4 Measures for Learner’s Cognitive Bias

After providing consents, the participating learners were asked to complete the questionnaire and
answer questions provided by the author which specifically focused on finding out the degree of
cognitive bias in learning (See Table 3). The survey questionnaire is generally based on the work of
P. F. Kisak (2015). In order to measure the degree of cognitive bias, eleven items, which the author
assume are relevant in autonomous learning, were used in the questionnaire. The scales of the
questionnaire comprised the five-point Likert type statements ranging from [1], the least accurate,
to [5] the most accurate. The goal of these questions was to help students think about ways their
own cognitive errors may be contributing to their learning and scores. Cognitive bias question items
in the questionnaire were reduced to about one-fifth in number because fewer number of questions
would not adversely affect participants’ motivation in learning and also answering over 50 cognitive

bias item questions might have affected the qualities of their answers.
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Table 3 11 Questionnaire item

Decision-making and behavioral biases

“I place much importance on the final outcome rather than an assessment of the time and quality of previous
learning.” (Outcome bias)

“I tend to avoid or ignore unfavorable information including negative feedbacks and undesirable outcomes.”
(Ostrich effect)

“I tend to underestimate the time needed to complete future tasks in learning.” (Planning fallacy)

“When negative feedbacks are given or learning methods are forcefully regulated by the teacher, I tend to react
against suggestions given even if they seem to be good ones and try to maintain my own style of learning.”
(Reactance)

“I prefer to maintain the current baseline and try not to make a change in learning even when better alternatives

are available.” (Status quo bias)

Biases in probability and belief

“I tend to expect more extreme outcomes than those outcomes that actually happen.” (Exaggerated expectation)
“I tend to believe that I am less at risk of experiencing a negative outcome and estimate its chances lower than it

might actually happen.” (Optimism bias)

Attributional biases

“I often overestimate my ability in learning.” (Dunning-Kruger effect)

“I feel irresponsible for undesirable outcomes.” (Self-serving bias)

Memory errors

“I attribute positive outcomes to options I chose.” (Choice supportive bias)
“I tend to continue to pursue learning methods initially taken even when they later proved to be false or

obsolete.” (Continued influence)

Note: The actual questionnaire was rearranged in random order without subscales or cognitive bias types in

parentheses.

3. Results

Multiple linear regression was used to identify cognitive bias factors from 11 predicter variables
which significantly affected participants’ own scores in TOEFL iBT" (dependent variable). When
processing data, the author used the statistical software BellCurve for Excel. Using the Stepwise
method, model that includes the variables that are important in the prediction and excludes the ones

that have only a trivial effect was found (See Table 4 for a summary of the results).
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Table 4  Descriptive Statistics of Multiple Regression

r r? r? Adjusted n
.66 .58 44 33
ANOVA

df SS MS F Sig. (p)*
Regression 5 3387.7 677.5 42 .006**
Residual 27 4367.9 161.8
Total 32
Coefficients
Variables B SE t p Lower 95% Upper 95%
Reactance -8.2 2.7 -3 .006%* -13.8 -2.6
Outcome bias 7.8 2.3 33 .003** 3 12.6
Choice-supportive bias 6.1 2.5 2.4 .02* 0.9 11.2
Optimism bias 33 2 1.6 11 -0.8 73
Exaggerated expectation 3.5 2.1 1.6 12 -0.9 7.8
Constant 31.9 14.1 2.3 .03* 3.1 60.8

Note : * Dependent Variable: Total Score, *: p < .05, **: p <.01,

The findings obtained for the correlation between 11 cognitive biases and participants’ test scores
were satisfactory (See Table 3). The overall regression was statistically significant, /' (5, 27) = 4.2,
r?= .58, p = .000. It was found out that, out of all examined variables, three variables were found
to be significant; Variable Choice-supportive bias (p = .02) was fairly significant, and variables
Reactance (p =.006) and Outcome bias (p = .003) were highly significant which most likely
contribute to the overall variability of academic success, whereas two remaining predictor variables:
Optimism bias (p = .11), Exaggerated expectation (p = .12) did not significantly predict high score.
Namely, two variables Qutcome bias ( 3 = 7.8, t = 3.3) and Choice-supportive bias ( 5 = 6.1,t=
2.4) had positive correlations with learners’ test scores, on the other hand, one variable, Reactance

bias ( 3 =-8.2, t=-3) had a significantly negative influence on their scores.

4. Discussion

4.1 Choice-supportive bias

The results revealed that certain cognitive biases could work positively and negatively. I should
then like to move on to discuss the ambivalent results of significant variables and interpret their
positivity and negativity. The question “I attribute positive outcomes to options I chose.” was
answered before they knew the test result. They did not make any attributions yet to their TOEFL
iBT" scores at the time. Accordingly, each participant’s self-analysis at the time could be construed
as their innate or general tendency. Choice-supportive bias had a rather positive influence on
participants’ test results (p = .02). Contrary to the author’s prediction, the result showed that the

more they attribute positive outcome to options they chose, the higher scores they obtained.
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Concerning this positivity of the bias shown, the author speculates that this bias positivity can
be construed in accordance with the positive illusion theory as possible explanations. Greenwald
(1980) proposes that people also hold positive illusions because such beliefs often enhance their
productivity and persistence with tasks on which they might otherwise give up. Boiney et al. (1997)
also propose that “motivated decision makers bias their judgments more or less as needed to support
the desired conclusion and motivated decision makers exhibit confidence bolstering and thereby
remain at least as confident as non-motivated decision makers in their biased estimates” (1997,
p.1). Regarding this positivity of cognitive biases, Cummins & Nistico (2002) claim that “well-
being homeostasis is controlled by positive cognitive biases pertaining to the self. Most particular
in this regard are the positive biases in relation to self-esteem, control and optimism” (2002, p.37).
Concerning positivity of choice-supportive bias shown in the current research, it is possible that
memories of chosen alternatives affected participant learners’ sense of well-being. Positive illusions
are a form of self-deception or self-enhancement that feel good, maintain self-esteem, or avoid
discomfort, at least in the short term. Positive illusions have been commonly understood as one of
the apparent effects of self-enhancement, a desire to maximize the positivity of one’s self-views and
“self-enhancing biases often make people feel good about themselves and have other short-term
benefits” (Leary, 2007, p.324). In a positive light, positive illusions can be important contributors
to one’s positive feelings and can make a good outcome in a short-term learning. Accordingly,
in the case of participant learners who worked on the test relatively in a short-term, positivity of
choice-supportive bias shown in relation to their academic performances can be attributed to short-
term effects of positive illusion theory in terms of self-esteem, optimism and self-enhancement as

suggested in the previous literature.
4.2 Qutcome bias

Outcome bias also significantly had a positive influence on test results (p = .003). The question
“I place much importance on the final outcome rather than an assessment of the time and quality
of previous learning.” was answered before conducting lessons. They did not make any attributions
yet to their TOEFL iBT" in the questionnaire. The means that each participant’s self-analysis scales
concerning this bias question are also rather their innate or general trait. The result found that the
more participants put importance on result, the higher their test results got. They put more stress
on test results and processes were less significantly considered in learning. As described in Table
2, Outcome Bias is the tendency to evaluate decisions solely based on the outcomes. A decision
is based on the outcome of previous events, without regard to how the past events developed.
and “people take outcomes into account in a way that is irrelevant to the true quality” (Baron &
Hershey, 1988, p.570). However, the outcome bias trait, which is thus commonly categorized as a
negative trait, worked positively in this empirical study. Considering the fact that participants were
returnee learners who were applying for universities with TOEFL scores, there is no doubt that they
were desperately in need of good test results. This might explain why they valued results more than
learning processes and more goal-oriented rather than process-oriented. Hence, it can be surmised

that in the case of a relatively short-term learning, it is possible that outcome bias mindset worked
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positively as choice-supportive bias did.
4.3 Reactance Bias

The result of multiple regression test showed that reactance bias was the most influential
variable negatively influencing participants’ TOEFL iBT" scores. Degrees of reactance bias among
participant leaners were measured based on their answer scales to the question: “When negative
feedbacks are given or learning methods are forcefully regulated by the teacher, I tend to react
against suggestions given even if they seem to be good ones and try to maintain my own style
of learning.” The result indicated that the more negative feedbacks they receive and forcefully
regulated, the more reactant and persistent they become in learning. In addition to this, the more
reactant they became, the lower their scores became. This means that negativity of feedbacks and
forcefulness on learning styles obviously had adverse effects on their academic performances.

Reactance is an unpleasant motivational arousal that emerges when people experience a threat
to or loss of their free behaviors (Brehm, 1989). The concept of psychological reactance was
originally formulated by psychologist Jack Brehm. He explains that reactance occurs when “people
are motivated to restore specific behavioral freedoms that are threatened or taken away from them”
and “people become motivationally aroused by a threat to or elimination of a behavioral freedom
(1989, p.72). In short, reactance can be defined as the motivation to regain a freedom after it has
been lost or threatened. It causes individuals to rebel against the pressure they are placed under.
Persuasion, enforcement, prohibition and instruction all can examples of threats to the freedom
to act as desired, and this is where reactance comes into action. In terms of learner psychology,
reactance is a response of noncompliance and serves as a motivator to restore one’s freedom.
Students do not want to be told that they have been studying in the wrong way. In such cases, giving
negative feedbacks on their competence in learning and regulating their learning styles in a forceful
or compulsive manner, regardless of its accuracy, can be risky in the sense that getting straight to
the point might incur disagreements and conflicting situations might lead to some adverse outcomes
for both sides.

4.4 Prescriptive Debiasing

Taking potential risks into consideration, teachers must find ways to reduce this reactance trait
with effective debiasing techniques because it is difficult for individuals to recognize and correct
biases (Kahneman, 2003). Debiasing is the art of reducing biases in human thinking, by finding a
variety of useful bias-reducing techniques and most importantly, “debiasing requires intervention”
(Larrick, 2004, p.318). In education, however, interventions must be interpreted positively by the
learning side. Overall findings of the previous research show that cognitive debiasing works in
some cases and can be helpful when it comes to a large range of cognitive biases (Lilienfeld et al.,
2009). The use of appropriate training, interventions, and debiasing techniques can reduce some
cognitive biases, to some degree, in some situations. However, in order to reduce cognitive biases
debias successfully in the individual, we should engage in a proper debiasing process because

debiasing is not always an easy process and finding the appropriate debiasing approach to use
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in a certain situation can be a difficult process because a debiasing approach that works well in
one situation might fail in another (Sherbino et al., 2014). In the school setting, it is particularly
important for the teaching side to be able to engage in proper debiasing. We should keep it in mind
that the effectiveness of debiasing varies based on a large range of factors including the person that
we are trying to debias and the specific bias that we are trying to reduce. There are three approaches
considered to be effective to debiasing cognitive errors: to develop awareness of the bias, to
challenge old beliefs using different perspectives and to elicit external feedback (Soll et al., 2015).
Each approach has strengths and weaknesses and there is a limitation in using domain-general
approaches as general-purpose prescription. In addition to general debiasing approach, there are
also some more specialized debiasing techniques that are meant to be used on a narrower range
of biases. Such techniques can sometimes be more effective than generalized debiasing strategies.
Once specific bias trait is identified, domain-specific treatments or prescription will be more
effective. In light of this, I should like to explore possibilities of prescriptive methods, to mitigate
reactance by learners referring to two debiasing theories: namely, nudge, and reverse psychology.

A “nudge” is an intervention in the decisional context that steers people’s decisions, actions,
and behaviors by acting on their cognitive biases. Overall, nudges can selectively work for some
people, in some domains, some time (Thaler & Sunstein, 2009). The nudge theory is the idea of
altering people’s behavior in a predictable way without forbidding any options. Instead of choosing
an option, learners can be assigned by instructors. Providing learners with assigned options can
be beneficial for some reasons. First, since nudges are not mandatory, students should feel that the
nudge respects their ability to choose. Specifically, we should make sure that the people who are
affected by the nudge feel that it doesn’t eliminate their autonomy and right to choose freely. When
learners feel like they have a choice it can increase their sense of freedom and reduce reactance.
Second, making a choice or having a choice made for you by other people in your best interest can
prompt memory attributions that support that choice (Mather et al., 2003). Third, providing learners
with outcomes and details of what will happen if they follow the assigned option will create a sense
of comfort and give learners a sense of control over the situation.

What is more, Reactance can occur when an individual senses that someone is trying to compel
them to do something and often, the individual will offer resistance and attempt to extricate
themselves from the situation. It is a personality characteristic and some individuals are naturally
high in reactance. In such cases, reverse psychology is also a technique involving the assertion of
a belief or behavior that is opposite to the one desired, with the expectation that this approach will
encourage the subject of the persuasion to do what is actually desired. The one being manipulated
is usually unaware of what is really going on. Reverse psychology relies on the psychological
phenomenon of reactance, in which a person has a negative emotional reaction to being persuaded,
and thus chooses the option which is being advocated against (MacDonald et al., 2011). In teaching,
Reverse psychology can be implemented from two perspectives. On the one hand, it can be used as
a manipulative persuasion tactic in a negative manner. Alternatively, it can also be used as a helpful

method to benefit relationships.
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4.5 Educational Implications

The findings obtained in the current study have some educational implications. Regarding the
positive use of cognitive bias, for the purpose of enhancing learners’ motivation, confidence, self-
esteem, choice-supportive bias can be positively exploited to affect leaner’s decisions and can be
used to the teacher’s advantage. There might be some cases where someone needs to tell learners
that they are not being objective and their tendency to cling to his or her decision too long is
damaging the progress. However, when learners stick to a strategy of their choice, it is possible
that they have tendencies to tie their self-esteem to their decision-making. The result indicates that
participant learners tend to justify their decisions and choices as better over others and still show
better results. Hence, rather than explaining the importance and benefits of the process, teachers
could intentionally focus on the outcome and how this will affect them. In terms of bias utilities, in
a specific case or depending on who we are trying to influence, outcome bias can also be used to
great effect. In some cases, “optimism can lead people to experience their situation more positively,
and overconfidence may help them achieve even unrealistic goals” (Dunning, 2011, p.p.288-9). The
research by Robins & Beer (2001) provided evidence that people who have positive illusions may
have both short-term benefits and long-term costs. In the current research, since participant learners
had to achieve academic success in TOEFL iBT" in a relatively short-term, it is possible
that positive illusions or optimism had short-term benefits. Overall, as an educational
significance, by understanding the cognitive biases learners have, the teacher could simply justify
learners’ optimism and choice for them in order to enhance their motivation and self-esteem, and
increase the chances of influencing them for the better.

Regarding the negativity of reactance bias found and possible debiasing techniques, based
on a clear understanding of a learner’s current beliefs, and context or domain to be impacted,
personalized nudges would lead learners to successful behavior change and also to optimal
success. For the purpose of mitigating resistance from learners who are high in reactance without
risks, employing nudges would be an effective debiasing technique so that interventions can be
interpreted positively. Utilizing nudges would also become an opportunity for educators to truly
analyze the problem and define what it might take to successfully change individual behavior.
Besides, teachers could also employ reverse psychology in a bid to exploit reactance for their
benefit, in an attempt to influence learners to choose the opposite of what is being requested. In
order to prevent reactance from occurring, employing and applying reverse psychology theory in
teaching and guidance could be an effective tool in debiasing reactance traits, especially for those
teachers dealing with returnee learners in adolescence assumingly high in reactance who have
negative emotional reactions to their advice and tend to persist in their own way of learning. This
psychological approach has proven to be particularly effective with adolescents as many of these
are prone to rebellious tendencies (MacDonald et al., 2011). Overall, psychological reactance
occurs as a response to a perceived restriction on our personal freedom and being told not to do
something can cause learners to rebel against the situation. The empirical research by Sherbino et

al. (2014) provides the evidence that the educational interventions employing cognitive forcing
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strategies failed to show any reduction in diagnostic errors and proved to be ineffective in some
cases. Therefore, it is necessary for instructors to engage in proper debiasing depending on who
we are going to debias and be aware of pros and cons of giving succinct feedbacks taking their
psychology into consideration and try to curb risks of their emotional rejections (Cohen et al.,
2000). In summary, the teaching side should pay more careful attention when dealing with those
learners high in reactance. Cognitive biases can be directed in a way that improves efficiency and
effects in leaning as long as teachers ensure that students do not feel controlled, but instead feel

empowered to achieve more by accommodating leaner autonomy and using healthy constraints.

5. Conclusion

Using the psychological approach, the author investigated eleven cognitive bias traits assumingly
characteristic of returnee learners and their effects on academic performances. The result found
out that cognitive biases could work both positively and negatively and that certain cognitive
biases and academic success are compatible. On the positive side, it is possible that exploiting and
utilizing some cognitive biases can positively influence learners in terms of motivation, confidence
and self-esteem. On the negative side, certain cognitive biases could adversely influence academic
performance. In such cases, mitigation of detrimental bias traits or debiasing guidance would be
effective in teaching. However, when debiasing, the teaching side should consider each learner’
s personal trait and context to maximize its effects without impairing their motivation, confidence
and self-esteem. In conclusion, to induce awareness about the need to change and to elicit
motivation to change, an ideal approach we should take would be guiding learners with affirmation
and encouragement or guiding implicitly and shifting learners for the better.

I hope that this research work provides a helpful framework for those doing coaching and
training learners in adolescence, particularly returnee learners. Furthermore, I would be glad if this
is of any help to learners in developing awareness of their own biases in their thinking and in turn

help guide their future thinking and behaviors.

6. Limitations

In this study, significant cognitive bias factors were tested with eleven biases and effective
debiasing techniques were discussed, but further researches of effective debiasing techniques are
needed. There are more cognitive biases types to be considered and more significant cognitive bias

traits might be found concerning learner psychology.
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Development of an environment suitable
for STEAM education to improve participation

Satoshi Kodama, Tomohiro Kokogawa, Michiharu Takemoto, Masayuki Tsujino,
Tatsuya Fujii and Hiroshi Yamamoto

Abstract : Due to the worldwide outbreak of the new coronavirus disease 2019, many
lectures had to transition from the face-to-face to distance learning format. Consequently,
new and different ways of delivering lectures have been explored, including via the PC or
tablet. Currently, many lectures are returning to the traditional face-to-face format. However,
more effective learning methods are being sought by incorporating some of the lecture
methods that have been used in distance classes into face-to-face classes. Therefore, we
decided to verify whether we can create an environment for more active student participation
in lectures by incorporating various lecture methods utilized in distance classes into face-to-
face classes at our university. As it is in the process of being verified, this report describes the
current status of the construction of the verification environment to select the functions that
are needed.

Keywords : teaching effectiveness, higher education, active learning, utilization of ICT,
Learning and learning models, STEAM
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Research Report on “ Smart Mobility Society based
on Human-Object Coordination ~

Masayuki Tsujino, Hiroto Uchino, Noriaki Mizukami, and
Naohiko Yamaguchi

Abstract: We aim to realize a“ smart mobility society based on human-object coordination”
within the framework of the envisioned smart society in Society 5.0. This paper presents the
current status of our research efforts, with a focus on simulating transportation planning for
online demand-responsive transport (DRT) as an essential aspect of the research aimed at
achieving our goals.

Keywords: smart mobility society, online demand-responsive transport (DRT), numerical
simulation
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A prospect for corporate collaborative training
using the Sound AR service “Locatone”

Kenji Ono, Keita Mizukami, Takeshi Abiko*, Ryu Aoyama*, and Izumi Yagi*

Abstract: “Locatone” is a location-based sound streaming service and platform to make
people enhance walking with fun developed and operated by Sony Corporation. We have
been working with it since FY2020 on a collaborative training program, where students are
creating tour contents for Locatone. In this report, we will give an overview of the current
status of the cooperative practice and explain the future prospects.

Keywords: Locatone, internship, game design, game education, location based game
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Effective Approaches to Human Resource Development and
Japanese Language Proficiency Required for Successful
Employment of International Students

Naohiko Yamaguchi and Miyuki Ise*

Abstract: The purpose of this study is to clarify Japanese language abilities and skills and
attitudes that Japanese language schools and vocational schools (or universities, etc.) must
teach foreign students in order to help them find jobs in Japan. As a result of a questionnaire
survey of Japanese companies and foreign students, it was found that foreign students
considered the acquisition of an advanced Japanese language qualification essential and
were concerned about honorifics. On the other hand, companies did not place importance
on Japanese language qualifications and were concerned about internal and external
communication problems due to cultural differences.

Keywords: Japanese language abilities, foreign students, career counseling
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Attempts to learn the unknown by using generative Al
: For example, Quantum Computing

Yuki Hiromine, Tetsuo Tomiyama, and Jun Miyazaki

Abstract: This paper concentrates on the application of generative Al in learning quantum
computing. It discusses guidelines, usage examples, and precautions for beginners in
quantum computing by utilizing generative AIl. Moreover, it presents instances of utilizing
generative Al in learning quantum computing, offering objective perspectives on its potential
uses in various research and educational fields.

Keywords: Quantum Computing, generative A, QAOA

1. [FC&IC

2022 1T OpenAl HV7E# L7z ChatGPT[1] 7z E > iFic, HARMRER Al 77— L&
BT > TWVWD, ERRALK, MARMEHRZEHNE T2 21— TEL, HE PRI
CICBIHHEINT WS, CFR2EE T, 2023 0D 7 H 4 HIC “ HIHEHEBEREICE
B4 AL ORI T 2 T4 RS54V 21 ZRLTHED., ENTEEFD
FHELUTEKRAIZFHLES L3 28EH AN,

2. £ Al ZF > TERHOBEFHDOEY - IRICFr LIV TE5—=FaAE1—
TAaVTEFELT—

AL TIE, 2023 4 11 ABEAENTWS AR AL D 5 5. OpenAl @ ChatGPT[1] &
Microsoft @ BingAI[3]. Google @ Google Bard[4] ZffifH L C, ¥y a2 Ea—T 127D
ZRNCHIN T T ENIR OB IR L, K AL OTERAGECOWTDOHA RIA4 7%
it T 2 L L i, SROFEERITMEH T 554 DERNK Al DMERED LIS DN TEL 2T
ST EZHMNELTWVS,

2011 FFEIC /1 F XD D-Wave System fEDHARHIOpgHE T3 > ¥ 2 —2ZR5E [5] LTLL

* FURUEBE TR MR R BEUR. MASHA L YT IR



R AL Z TR LIe AR OO AEANDRA—R T a2 —T ¢ VT2 L T— 67

[, B7aYCa—T7 ¢ YR MRFTHIE LOIIERENMTON TS, THic, &
FaArvEa—2EFIPOERGDEZHA (6] L. —EBORE THEENKD . 51
NEdbd 2y LTSN TV S, [7] LA LAED S, BIERMICHHINT
WARERDA V2 —% (LI THila sy Ea—%] LER) ERTaAVE 2— 2B HIR
THE, mTAYEa—RiEIN—FY 7 OHFPHAERFEEE Wz v H D,
MOV a1 —2E B2 55 HEEZHE DI EORALICEE> TR, iz, B1aY
Ca—7 4 Y7, BT N¥OMGHEL LICHAEIN TS 2D, B 1IFOMGRN T
TRV ENLARAOHEEEZATVS T EIchA, ANENVEKCTHRETE 2 )24 e
FHERDKEL B ->TL %, S, TOX S BARMOEMOFE « iR F vy LY
L. ZT T2 EEBRDFEH OB OV TELRE LTV,

3. EFStEHORR

BTV a—2Z2liokBETFEEOEBICOVT., —RINICHHEI N TWa oy
Pa—X gL T, 2 ODWEBEIICT TIHET 5,

BERDOT/NEM (Ev M)

HOY 2 —21F, BEOREEMHALT, EBEMEVE X0, EENHVE EX
1 LTHIME Y " ERBELTE R, B7aVEa—X0051F, E1TAEVDIREE[8)
ko TEFEY heXRHT 5, ey hEBEFE Y FORKICOWT, IFDK 11
RLTWS,

3.1

HHEY b

EFEY

(%]

.

EEE“0"

BEOBEICL - TO,10RENREN S,

1

BEE"1"

[E%]
rEREN3,

7 v 7R 0)

Ly 2V 1)

BFRAECV(BEHE)DREICL > T, EREbEORE

-~

Ehahe )"

LHEEY FEEFEY FOKRR

DEoOX1 &0, HHlayEa—2TOHME Y F707)1" EWVWS KRB, mFEY b
T 710) 7 |11 TSN %, £, mTrEy FTREFIHEOFEMICKDERGDED
KEZEDTENTES, EROGDBICK>TEREINLETE Y FOIRE |YIILL DX
INCEKEINS,

[¥) = «]0) + 1)
ST o fEEFEKTla?+ B2 =1 THSB, FENW)LETFKEEE KT HEFN2 MTH B,

CTTWS " L, MOREAFHNSERTEENVEDT, TNIIRT % FHH
HEHENT DD, TNZRES TRV E VWS BERTH ST, B T/1FDMZ
R ANTHIRZHED B 05N D2 T LITER LA NRR 550,



68 RAEUEBE TR MY K B3BEW 1S

ETHIC, TNTNORFE Y F0), |[INICDNT, LR TERE NS,

0:=(2). 10=()

3.2 WRERRBEZOHNNZ—

HHMO Y 2 — R AR B 7O 2 —RI3E TR EMEENE OB 5,
BIEETIEROLIICERI NS T VYIVEMEFE N %,

UpoVoo UpoVo1 Uo1Voo Uo1Vo1

UQV = (uoov u01V) _ (uoovlo UgoV11  Uo1Vio Uo1V11
uV o ouV U10Vo0 U10V0o1 U11V00 U11V01

U10V10 U10V11 U11V10 U11V11

iz, TUVIVEILINOME 2 w129,
alUQV)=(aU)QV =UQ (aV)
U+ U) QV=UQV+U, QV
Uy @ Vo + V) =UQ®Vy +UQV,

CNEDT VYIVEDEREWE 2R Z T2 LT dHILEER & & FRIEEOENICDNT
PURDIK 2 TR,

o 5[5 B B e

[EEEEE] [BF5—F]
TMEETR(AND) WETE(NOT) X7 — F(NOT# =) HY' — R F &=L — )
A WL,
= A X q _._ q _._ -1
_D_)( _Do_ e o o 10} (g}.
B hY m=(7)

[imEE=] [i7715%E]
TREEHE(AND) TREEE (NOT) X7 —F(NOT# =) HY — (T HE <2 —i5— )
X=AB x=4 ©®X=10w®(] ) weH=lwex( 1)
- EEEBEDFI(3 bit) - B FEEOH(3 qubit)
A=0,B=0,C=0D & & __ qo = |0}, g1 = |0}, g2 = |0}

. X=AB+AB+C % | (qo® H) @ (91 @ H) @ (3@ H)

: X=00+1-140 = (|0} @ H) @ (10} @ H) & (|0} @ H)

¢ X=1 v:—E}— =(1000) +|001) + [010} + J011) +

. @ IE |100) + 1101} +[110) +|111))

=T, HHERK=1" £o2T. BFEY FolEEs-ofBoEhabet s hs"

2. HHER L EFERODEN

DLEDOM 2 Tld. HBLEIEE & & RIERIC I 2 [EER DR U7 P BEARREL, B8 OFIC
DVTERL TV, HIEER & B REEORENZEN & UT, IR D 5 A
LTHAE 1 DITEX M, BFRIEETIEH S AL, EFE Y b OIREIIHERER
HTXRENZTLTHS,



AR AL Z 15 LT RO DA ANORA—2 T AV Ea—T 0 VI Z2HlIic L T— 69

4. EF7IVIAVXL

BRIEICBIT 2 7)Y X LDEFEIC DOV, Quantum Native Dojo[9] ICfi#FHDH B o

((F2®m wE7b3UXLAM]

HYAYEa—2iE, BFPNEREQEDEICE ST, nflOEFEY FZ2HWT
2" EOIREZ FERFICETE S, LML, TNRETTE TFEMEN] Ens T ki
B7E5EV, GG, FHRE TRICHRZBINIT S0, 2" [HDIREOHN ENr—
DTV ELGENZDRHENSTH S, LIch>T, RLWEZDNEHERTES
N3 ESICEGEIENE, BFaryCa—2EHO7) I ALWRAIRTH S, ZD
E5B7NIA) AL Z28&T 7T ALEES,

2o ehs, HAGDERELEEOMRZ KD B1zDIcid, &1 703V ALZEH
THREND D,

BIAETHAENS 7)Y X LDV T, Quantum Algorithm Zoo[10] T 2022 £F 6
H 26 HRF TN TH 60 FFAIZ ENBHEN TV S, [10] TSN TS E 7))L
ZLICHE LT, UFD 4 DOFEICHBHEN T3,

. AREIEEGR T )V 3 Y X L (Algebraic & Number Theoric)

2 27 )7 )TV X L\ (Oracular)

. 77V 3 X L (Approximation and Simulation)

. BERCEAE & B UfRoE b (Optimization, Numerics & Machine Learning)

B W N =

CCTC, BFtETHEHENZ 7)VIY ZALIZDWT, 3IC0HENS QAOA(Quantum
Approximation Optimization Algorithm)[11] Z B fiERE L T <o QAOA i@ T7 — F =X
KBV, HAGDERELMEE L 72D 7 )T XLDO—DThH%b, D7 )VIV
A LOMEG%, "IBM Quantum CESEF IV E 2 —X [12] h55[H UL DZELLNITR
ERS

[QAOA DTFIE]
(i) WIHIRAE |s) = |+©™) ZHET %
(i) 78T A—=2{By, -, B} & yo, v} TIREESNS 2 DD AT Uc(yp), Ux(B) ZAEH
SHAREEs) ~ 1B,y) 2155
(iii) |3 ¥ 2 — X THIRHE (B, YICD)IB, y) Z7Hiti GIIE) 9 %,
(iv) BYIC@DIBY) Z/NELTHXIICH MOV E 2 —2TINTA—% B,y ZHH
CRSN
(v) R By 2195 F T (1) ~ (iv) Z/E DRI,
(vi) IEIDIRRE B, y*) 2 Z B THIE L. REZ S HANERE (B Mz, z, %2
gl LCHII9 %,



70 WERR TR MY B 3 EE1 S

QAOA D7)V ALDTFIEAZL ED X HIcim>TWBH, TN TIIHEENEE LWL D T,
HlE ED QAOA DFNAD 72 LI FDOK 3[13] IKXHE %, QAOA DFIHICHIT B (i)
~ W) ZLLFOK 3 D" ~ 5 IR E R, QAOA DTFH (vi) Z A& IR & LT
=9,

NIA—5EH | 4

3 1

\ a1 FEOBETL

3.QA0A 7 )V T XLDFIE [13]

NEBBY

CTOX3[13]ZHNT, BF7VT) XLDWTHIERD R THO S, HlEE LT,
T TRy MEEZEO S . &KAy MEEIE, BEADEIT I TDONUE 2 DD
=TI ET BMET, TIV—T303 7% LTBIC B I NS00 R KL T 2 DT
H5 [14], ZlElE, LLTOK 4 ~X 7 2T %,

Probability distribution for p=1

probability(%)
&G

0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111
states

X 4. @I ST K 5.2 DDAS(v), U Bi) %= 1 EEBTEIED

COKADT T 73 AHHREE () ZER L TV D, TTT.2DD AT (1), Ux(B) ZVEH (i)
TRD L K5 DX EFERMAINE NG i)y EHIT. 2 DDA (1), Ux(B) ZVERE
B EBERERT (iv)(v) &, X6 DX ICREMRESS Z ENTES (vi),



R AL Z TR LIe AR OO AEANDMA—R T a2 —T ¢ T2 L T— 71

Probability distribution for p=5

50
40
30
20
10

0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111

probability(%)

o

6.2 DDATI(V), U Bi) ZHEHREER T D

1. JF5NmER

CCTK6ERTRAD E, n6fwwnkummﬁ%%htoC@29®%ﬁ%@
5 510101) DfFEEFVE &, 2z, £ 2z, DTN —T 2z, &£ 2, DT )N—TIHIF T, KT7TDOX
NS 4 DT BT B &, LORENERKIET BT ENTE S,

ZO&KIIc, BTElERNEOERGDEZMT S & T, L& MED R 2 KD
BT ENTES,

5. £ Al DBCFEBEN\DEH

EHO—N (%) X, 20234FE 10 H2 AL SEE 11T A 14 HET MHERAIZFHAL
TERFAVEa—T 4 VI RACEE TS TehET—RICAVRZ—22y TOWREZE L
Tzo ZOHT, ROHEMICEISA 2V EZ—22y TORTHRR AL ZTER Ulzmid. L
TDEBOHTH S,

1. 6 R OIFTEFHE L DERL
2. 4R AL & {5 7z Python J1— R DAERK

FRED 1212200 T, EOXSICEKAIZTEFHLTED K S BRERMESNT2MITD
W, IR THHT %,

5.1 6:BMDEFFHERDIEM
9. 6 M OFEGFHE AN TS 728HIC, ChatGPT(GPT-4.0)[1] Z7EM LT, FH 5 HH



72 R ERR TR B 3 EE1 S

ZOERET IR0 Tee AAVR=2Yw T TRUTFOTO YT - (K 8) ICHT B H T4
B (K9 ZRN=AL LT, EYHEEOHEF v 7 ) A REER L, X 10 DFEET

WRICHE > THREZED T T,

EES>THRVWTY,

GEEDA VY- v TEeRELET,
ZOEBEMADA > 57— RiEEHEZER LT LSV, RPH

ARRECEFIVE 21— EHV. ZOHFDOFTQAOAD
ESBRBFI—McB T ZRELDFEF P, ChatGPT(GPT-3.5)
PBingAIGPT-40) =AW EF T — N33 7003307
DOFEICEATIERICOVWTEBLET,

8. REHEEDIERICH > TERALETOY T b

W2:BFIAVEa—F o TER

© B2
| ME
* BFOVEa—T 4 S OBERIOYE
s BFEY FERFS—OER
* Qiskit LOMFIAVEa—=Fr V7 L—LT—0D8A

Wz-4: 77— HEEE (Qaoa)

- B34
" RE
* Quantum
HEErngory
¢ QADAE SR LA RAEMEORATRORS
* QADA@ IR ME~DEFR

gari (Qp0a) @

W5-6: ChatGPT & Bing AIDEM

- BR Es6
* AE
* ChatGPT (GPT-3.5) #ikiFBingal (GPT-20) DER S|
M
* BFY— TSI E T ERAOGPTETILON AT T
AXHEOSE
s 0¥ 7 RiCEH SChatGPT R - I2BingAlDER

W7-B: TOT T DM

- B8 78

* AE
s A YF—yyuT IOV Y FOASHEERORE
* BERYY-RET—F ORE
s 0¥z s hOEEBIOME

le-10: 7O Y x 7 b RIEL R

* B g0
-
* FOY =Y hORMERROME
* ChuGPTE RBingAE A L BF &'~ 70V 55
7 EBORBOER
* MO & R

Az 70Y 7 FFRERREE

* B a2

* M8
s IO¥es OREERROST
*BREFFaAYMEL. RBESORE
rANF—u By TORRERET ELODILE LT3
DL 1

9.E8snTyOrvT M BHA

EHFrvII—b
W EFIAYE2-FT1 AN
Day 13 BF AV K a—F 1 VI OBAMSE LS
T EANEEFHTOMSORN
©_ BFHREFLOBRERE
Day 47 BFY'—h EEFEY NORECAY SERERDS
TWERTS—FEPE
©BFESOMBE XN

i82: QAOADER
Day 8-10: QAOADTERE ¥ 50
QAOADEAN {15 DN
* T QAOADTIA L MBEER
* _ Day1114:QAOAZ/LTY XLADH LM & MENWROER
L PATUZLORF 2T EOBEOER
© CEELRPNERPEROEN

#H3: QAOAD R

* — Day 15-T7: Qiskit ¥ Cirq Z L TQACAD EX M R RFHHKEF H
T QskitPCiOBANRRIEE 25
* T QAOAD Y I BRRERT
Day 18-21: % > 7/ IS (48 L TQAOAD X & RIHLICRD G
B 7 MBEORE R
*  QAOADRM £ MROHE

#84: ChatGPT (GPT-35) D&M

Day 22-24: C! FU. =N
73
* [ ChatGPTOA ¥ 9 —7 A ADWVWHERE
EARELRORETEIN
Day 25-28: ChatGPTE ZEBU TR T IV a—7« ¥ 7T SHMPR
HMERRT D
RMOYANT v T
ChatGPTE (/8 L THME MR

#5:BingAl (GPT-4.0) DEMAL BFRBIADGA
Day29-31 BingAIDBE LM - BARBEROTHE
BingAIDERWREPS
ARARIBEROCHBAERT
Day 32-35: Bing AVE {1/ L TQACA Y I F LI ¥ 5 MM 22 MMIC IR
DEC
PEOYRNT T
BingAIE (8 L TRIME MR

#6:70Jx 7 hOBHLLH

* - Day36-38: & ED.
SERIZFOVRNP YT
EPHEOFFa X MER

Day39-42 1 Y9~V Yy 7 IOV hORRBDEEDHETLE YT

—YavORm
RRMDYART TR
TLEYF—2aYDR51 KR

10. ChatGPT(GPT-4.0) bMERE L e R GEHEE



AR AL Z 15 LT RO DA ANORA—2 T AV Ea—T 1 VI Z2HlIic L T— 73

HEHE T OFEETHRICHEN, A 2=y THEB 2T 5 T,
5.2 %M Al 2> 7z Python O— FD&ERE

COHEHEIZDWTIE, K Al T Python I— REARK L7720 T5—3— ROEIERKH
7209 BERBTIEH Ulze ZOIEHFFNCEIL T, DU T6. AERK AL & & 1 [AlE& DA pK
OHTHLLFEHAL TV,

6. £/ Al L EFEIRBOERM

6.1 BEFEREMRDREBROEE

T T, AL Z1ER LT, Python DT A 75V Qiskit[15] % fif > 7z &1~ [A#%
DEMDIEERICOWTREIRT 5, TOEERTIE HERAI ZE> T, B FREIEEOAERK &£
ROFRBXU, BFRIEOHEMO T T Y 7 M 2Nk E 2 HIEd ) T &Z2HMN
ELTW5%, 7z, ChatGPT I TH AR LIER] LWV EHEND D, TN Z2RET S
& ChatGPT Z/8—V F 5 A4 LT 5T N TE S, TN ChatGPT DHDE > TV 5
RETEM, MDA Al Y —E XA TEFAOIE R 25252 8T, hAZ LERZHET %,
SlE, TOERBRTHESER AU R TH S,

* ChatGPT[1]

* BingAl[3]

* Google Bard[4]

SRIOEBOMEIILL FDOEBO TH B, Fic. SHEIOEBTHH LSRR Al OfF
FERREICDWT, AFDOE 1ITRT,

K 1. SEIDRERTHER LIcRER A1 DIELE & KEE

ChatGPT(GPT-3.5) 7T NY=] N
Default sl T—I ;r_"-
ChatGPT(GPT-3.5) X A N <\
Custom Instructions L ARl o
ChatGPT(GPT-4.0) | o 5]
With DALL-E,browsing O 5Y A Bl
and analysis
ChatGPT(GPT-4.0) O HY A<\] A<A]
Plugins
Bing AI(GPT-4.0) L =] A
O Ll EfRD I
Google Bard(GPT-4.0) O 7L | A7\ A




74

REUEBETHEMEA Y K B3BEW 1S

SR DOFEROEE & ii3h & ix 3 51]

* Python D/N—37 3 21d 3.10.12(Google Colab 3% 2023/11/13 K5

« Qiskit D/3— 3 & 0.45.0( % 2023/11/13 k)

« ChatGPT THY—/\EHEC X % NetworkError WEF U1, —E0 > 7 Tl
KBTS NORIC T72720, BB 700 X7PT eicmyElL, FAD Thix] & A
HLibkZonREZRBLTIEZEI V) &idihd 5,

Ay R EZEEL GPT A5 Python I— RAR->TERHE, ROTO VT R
BRI S =X DR EEET S,

ERAID Ry MR EEBHUT etc” L3RG L. Python I— REZLRLAL &5
e aik. a—REEhEh-o7bDERAE L, POID DOEEZ 10 &9 %,
R AL DVE A E Crlib e 9, iRt RRE 2 LT ERGRIE. ZORENICH
B 7o TROTO T v ik, TH L DAERSRD 518 5 N iz d 7
TV ALTHET L, 15 DHERBZRDET, .0 O&E, HEHRENSES
NItz AR 7 )V 3V LTI L T2 S0, 1)

« W AR LFERZMHH LRV oid [ChatGPT(GPT-3.5) -Default-| DA T, Z D4
AL TRTH AR LRZEHHT %,

cORIHO 70 YT M REFEL, ZTOREFICHZI— FTIT—IRELIGE.
Da— RIFEHNEDN > D ERET,

JERK AT ORIBEDELES TV BEE, XROTa> T e IEZAMEVET | &35,

o, BTFEEEEROFBRORECDTDICH AR LMERZEA LT, A AZ LRI

LFDEBYTH S,

(71 A% L57R)

ChatGPT IZ H ROV THZAI TN, KO BWVIGEERRMETEE EBVET
me?

> ETAEBIUCRTIVE2a—T 4 Y TDARY YU X b

ChatGPT ICED K S ITINEL TELWTI M ?

>> [ EF I FUC qiskit Z{H S

FLATERELZ. Python3.10.12 T qiskit D/N—3 3 V1% 0.45.0 TH %,
TN, 7% LaTeX BN TERT %,

B7)V3V AL E AR DOV TR Z1T 5 BiE. £ Python I— R (&[0
B 'mpl £3) &7V ZLIEDOWTERTEA (9 LATEX ER) Zfio THhh
DRI HA S,

Python I— Rk, 1f7CICaXY F7 Y FZ2KL, ZOMEE a3 — KA &R
LTWB ML LGLiRd %,

BRI ZIITHRTRT & & B, ENRZ 7T % "measure” Z409 5lib 9 %,

FLT. SREBRTHHTLZTay T HO—&E &R NCRT,



AR AL Z 15 LT RO DA ANORA—2 T AV Ea—T 1 VI Z2HlIic L T— 75

SR RT 5707 b ]

K 28BFEY FOBFERAADEREIIOWVT, BFREEREZFELTHLLIIIIL
TLEEW,

K, : Shor D7 )L AV XLICDWT 15 DREKNEZRD B E IR ZRZE L, FEL <
BFHLTLZEW

K28 7Ey MBI 77— ) 8285, FFLSEHLTL 72T,

K,  QAOA Zffi-> TR {23 L, MaxCut FEZANT L ZEWN

K @ B IRIEHEE Z O TR TEUER D 2 RE U T2 30, KD BRI sin’(x) D 0
Mo 1 ETOERT DT,

C T THEEMAE LT, 4E ChatGPT(GPT-3.5) -Default- & ChatGPT(GPT-3.5) -Custom In-
structions- {ZDUWT, FEERSEERD 72 HIC IR XTI LT H % ChatGPT(GPT-3.5) -Default- Tl
TAR LG REEA L TWRWIREETHERZTTS .

# 11X LTV 3 ChatGPT(GPT-4.0) -Plugin- I DWW T, LITRD 3 D2 T %,

[ChatGPT(GPT-4.0) -Plugin-]
* BrowserOp
=9 2 T R—VOFHIERZEIF L. V7V AL LORERL Y Y Y ORERZEIGT %
2Dy —)b,
* Data Interpreter
— SandBox Bl 7% (i 5 C Python I— R D7 — R ik & [REIC S %Y — )b
* AskTheCode
—URY MY Oz L. BT 57 7 AVONEZEIG L CEMICE R 5V —
JV

EHIC.SRIOFRT “ERAIDOI— REKICB TS 1 D0Tr YT M LTI —
ZIEIET 50801 " ZR TR CTH AT —BIERE, &, “EKAIDOI— FAERICEIT S
FERT BT XRTCOT YT NOLT—Z2EIET 2R OFE " Z# R THHIETH 5 FET
I—BIERE,, D2DZEEA L, TNHDE, & E,ICDWT, LLFDO)L—)LZFT,
B EZDHNTOVTERT,

(et )L—)L]
IR LT ENL SWEBIETE 20 ZEKTIRIE (0 ISEWIEEBETND S )
RO YT MY BEETI— RIS, E, =089 %
<9 EIHDR® O ED OFDEETI— RAENETNIEX, Z20a— RZEhEne D
ELTCVE,=1k95%

(Fetm )
CAERAIOI—RERICEFS 1 D070y MU TS —REIEST %8817 %
TIEETHATIT—BIERE, ZL FOBATET,



76 RERR TR MY B 3 EE1 S

~mHO IO Y T MBI B TT—EIEL E, ~
/3 Km—l)

Em =:sin (E . S

B AT OT— RERICBIF ZEFETZIXRTOTAY T NOLT—%EIET BRED
T DL R OB TERT,
~P TS —BIERE,, ~
Ei+E, + -+ Epp
- n

avg

n i RTAY T N r ECAT EDRDELD OFBEE (72720, 1< r)
K, mfAHOZ7 Y7 MU THEIHDOLOED TI— RHOEWEN (1 =K, = 1)

(FaE D I 51]]
) n=5r,=5E=0FE=038E=1E=1E=0920kL&

E _0+038+1+1+092
avg 5

E

avg

= 0.66

6.2 EEBRER
SEIDOFEBICBNT, MEEZIT572 K, ~ Ks & E, ZLLF D 2 1TRT,

& 2. SEIDRERICER LI BEM Al DFER

ChatePT(GFT3.5) | x [%L | \] | FRA] 10(10| 2 |10|10| 0.83

CrEncEE N e e Sl 1]10{10(10(10( 0.80

wﬁﬂ"’é‘fﬂ.‘éﬂ;ﬁoﬁ?ng O |&sy| T aJ 2|2|2|10{10(0.504
and analysis

ChatG;Igi;';T-4.0) O | &Y | KA | ~AJ 1[(3]2/10({10|0.503
Bing AI(GPT-4.0) O |#L| F 7 Eﬁ?@& 110/ 1 1010 0.60

Google Bard(GPT-4.0) | (O | %L | @] E@Am} 1|10|1 10|10/ 0.60

COFEBHERN S [ChatGPT(GPT-4.0) -Plugins-| D E,,, Bigb/NE N T &b Sid MbE
M <. [ChatGPT(GPT-3.5) -Default-] O E,, Db KEWNT & Sirb DK E V-
TeASHRIC IR o Tz S RIDFEERDKRA > & LT, ChatGPT D5 5 GPT-4.0 ZH#H L TV 5
R AL DY —E ZADARM, Mi— K, DTV T NOff#EEL T N TE IOV TTE,

D ZNTHEEINTHWTT B &, A 22—y MERINTTRET. H{RDH L5 T pdf % pptx
i EDHFEE DT 7 A )V ORKT AT RET, [ChatGPT(GPT-4.0) -Plugins-| & XX [R]/KHED



AR AL Z 15 LT RO DA ANORA—2 T AV Ea—T 1 VI Z2HlIic L T— 77

EETH B [ ChatGPT(GPT-4.0) -With DALL-E,browsing and analysis- | V& a1 D2AEIC
BOTHREBWEHKT %,

ZO—F. K, K, DT YT M UTHEBRICKI LIAER AL Y —E X3 a7
7z, TN ERETZDICH AR LERONBEZEZ 0 ERALICET7I)VT) X L
DFEICONT T 7 AV Fa—Z VT 77210 T 2R0ENHZEEZ 5, THI, TN
TOENK Al T —E RICHESNIR#EE LT, BIED Qiskit DHFT LWN— 3 VAR &
NBLUHDOT—ZDETIVTH BTz, BHUED Qiskit D/N— 3 U TREZ TN T T AR
BIBUDMFETE LTz,

6.3 YA EZFRLEFHLOERZE

SEIOFEERMN S, FR Al Z1EH L TR FRIEOEEICTEN T T Lid, SRIFEERTHA
Liz7ay P MeBOTHMTH 2 Vs e ICE > Tz, Fiz, SRIOFEERTHH L
BRDERK AlDOMREZ, EBNRMETET 2 N TE Iz, Z0—7., EROMERZ
BB L, FEHLT—BIEROFHEMREELTE 0503 THEH T &9, ffifiLiz7ar 7
N 5D TH B0, HHWD3Z 7T MW ZRAEDT O TRV &S RE A
NH %, TOIHEIFT TR, BFEIHEICEHTZ2IXRTOEMICH LT, ELWEZ%E
T BHED Ve, BTRIEZMS RWHPEENER Al OAZEH L TR FHHE
BHET B LR, ZTTERAIORTOXE TR AR LS, SHES
WETRHEZPE T 5I1CH 72D "IBM Quantum CTHESE IV Y a—X [12] ZHH LTz,
TOEFEONSGE LT, Python 7RIV II VI ZEBLT, EFaAYEa—2D7)b3Y
ALRT TV — 3 Vb0 WL Y V=TI ENAEE K> TWA D, OS5
WAL TWS EETAIEOZFICRVICRNLTA I ENTESEZ S,

fziz, SREOFEERO KL S, ERATICHLTHZ7I)VTY XLOD Python THT T IV
TOEREZDA— RFOBEICIE—EDRRENASNITzD, 'FRITEOYFEED [12]
OEFICBE U THoMRT 5 ENTENUE, R AL ZTEH LT Python Z1EfH L7z & T
AIHEOFRH RN EDENDE T EMNTED L EZ B,

7. ERLKEHR

AT, BE7aYEa—T7 1 V7B BH Al OTERHFIECOWTHPAL, 5
BOA Y=y TICBNTEDRREGZ T EMTERDN, 20— THEE R
Too BTRMAEICHNIZC EDNRWHIEFICE LT, ERAIDHZfi>THEHT ST LI
R TR LD E WS RERICE > o, mPatRICHNZ C DR WHIZENFE 2D
TV 72dicid. ER AT TR EFRIFEICET 25Ol d. B, [12]) DEFEZ
BEILTBZENAAIRTHBEER D, SHOA 22—y TTOERK Al DIERZ
GOIETRIEOZEHDOFIE, £LDICDWTLLMIRT,



78 FERR TR W H3EW 1S

1. ZERR ATIC K 292G HEIZR DVERK

EBFrvIo—h i#4: ChatGPT (GPT-3.5) D&M
Wt BFAVE 1—F 4 VTN *  Day22:24: ChatGPTORAR K MAE 2V, AARBNEORSE RN
e
‘| Dy EFIAYEa—F 1 YT OBRMEE RS * | ChatGPTDA ¥ 9 =7 x A ADWVAEES
¢ BANRETFHPOREOWK * [ MR IO XK W
*_ BFHRAETLORBE LR *  Day25-28: ChatGPTEEMLTRF IV a~F+« ¥ 7MY SNMPR
* - Dayd T EF/—hERFEY bORMEICHY SHRERDS HMEWNRT S

CLRMOYRKT YT

* | EERBRTY-FERSR
* [ ChatGPTZ /8 L TRME MR

+ CBFEROBEERR
il5: BingAl (GPT-4.0) OEM L RFMBILADIGA

2: QAOAD i
o *  Day20-31 BingAIORM ML L B AR IEROPE
*  Day810: QAOADTI% £ 5¢
o * [ BIgAIDEBINRE RS
QUOADEFN GRS OIN o MR BEROBBNERY

* CJQACADFIR L IRE ER *  Day32-35: BingAVE (1l L T QAOA® I FRB{LIC B T 5 MM A MR IC I
* . Day 11114: QAOAZ LT\ X LD Il MR & MW RORR DG

* L PLITVXLDORT T T & OBFEOTRR *MEOYRNT T

* _BELRPNEAPERORE * [_|BingAIE (8F1 L TFE MR
3H3: QAOAD R #e: 70Yx s hOBH<LH

* — Day 15-17: Qiskit *Cirq % {£ L TQACAD B M B R /KL .5 ° - Day36-38: 6HMOFR L RRERDED. EPWEDORE

* 7 QiskitPCirg D EA R HhAE £ P 5
* _QACAD Y ZIL B REEIRY
* Day18-21: %> 7)LMEH% (8 L TQACAD X & & Mill(bICEX D L

CLPRRANOYRRNT YT
CURPEBORFa XY MR
* Day39-42A¥¥—YYyy 77027 hORRMOELHETLE YT

] i ¥ ST ]
* YU 7MBORE S EE CCRRSOYR P TR %
. 5 & 50 O

QAOADEE & IR OFF CO7LEYTF-YavORTT KR

X 11. ChatGPT(GPT-4.0) HMERL L fc R B EHEE

2. [I2] DEERHHERIEN LRIV a—2OMEEB X UEFEHEOZY
« [12] T FIC, [Chapterl EFIEa—XEIE? | [Chapter2 EFIAVEa1—X
DOFFL | [Chapter3 IBM Quantum Zffi- 7z FRIHE | ZEATZ,
AR —3y b EORETIE, LUTOidgH 2> TH#E L,
—SHABHDAL TV &7 av¥a—20E Ehm [16] ho, H—=
S>NIT T—ZDRHLCWEBFIAVYEa—T 4 VI HA RSA V171D, HFH—
BRXUH =
— IBM AR L TW5 [Qiskit Z - 7z Rt HOXM | [15] o, 1. & IkREs
mFEY M REHETEY b DNIRAEE]
3. [12] DFEEES Youtube DFH, FlHZSEIC Lz 17V IV XLBXT QAOA D
H
* [12] TIEFIC, TChapterd Qiskit 2 fli > 72L& =15 [Chapters & T # A
TV K73 XL
s FIE T FEICLLFOE D 2> THE Uiz,
- [ctmraryEa—% | &77)b3V) X L] Quantum Computing for You [
2 [a] - 9/16 Ffii] [19]
- [Tt EFIEa—% | QAOA Mi] Quantum Computing for You GENIZATEES 4
[m] » 9/30 SEffE) [20]
AR —%y b EOFRFETIE, LD gz2M> THE L,
— IBM WAL T3 TQiskit Zffi - 7z @& FRIEOFY | [15] oD, 3. &1 b
Ve BEFT7IIVIAV AL T4 877 TV r—2a>07)vd) XL
EHAALEDFIENETTERWD, 72— 22D THSEE. TOFIE
K> T BFEIHEIEDOVWTEREZED T LKL,



R AL Z TR LIe AR OO AEANDMA—R T I a—T ¢ VT2 L T— 79

SN, BETRIEICDWTAER AL ZTEH Uizt a2 it BTz, Sfr-> 72525 K 0 |
B AL DB FRIEOXEEICIHEW T, Python 70755 2 VT HA[RE TR TRIHEZ WD T
BI2ZNDRERBEY R— 275 TN TELHEEND S EEZX D, —HDR SN/
FORTEHZH., ERAIZEHTET LT, BFRtEOTHICBISHTES T EER
L7z,

T OWEHEIMOMEKICEITHT 2 N TER L EZ S, TORE LT, H2M%%E
VB BT nwE EIC, ZONAZFEL ok U TR ATICHZGETIEZER L TE S 9,
RIT, HR AL ZTEH U TZEOMRICRELSROHFEZ L TE 55, T THHETSHN
T L UTERANGERICTEDDRWERZENT 2HHENH D, 2hd/ by x—
Tarv R EMENTWS, TNZHRIT 57D, W72 1T 9 BRIZAERK AT OHICHE S
DT, ERAI DT E2NEICONTHEENZ D TR OWTHIWN T E,
HETHEWVWGEIZZNEANTEBIETES LWIFHEDL & 74T 7 ZILT % 51T
M35 ez#did s, BRMICT AT 7 ZIET Tl LT, SRIOA 2=y T
UFoOK 12070y s EFITF LK,

ChatGPT 4 ~ &4

@ »ur
QACATHE 1 BB DH

@ chaGpT
QAOA (Quantum Approximate Optimization Algorithm) (&, 2 &%
LEFELERECHBECHATESZZILIVXLTT, LT,
QAOATHK TN TEZMASLERBLMBADAE N OHEIFE
¥

1. MaxCutl8i:

*CISINEROSNILER, EDTFTEODY TSI TEHIS
TET, MY TS 7MOTY YOBERKILT B2 HEERDITS
PSR, QACAIRT DRIEICK L THRNEBF 7O—FD—2ELT
BRZhTVWET.

2. Traveling Salesman Problem (TSP):

* —HOBHEHNTROBHICRSMEO/L— hERD 3.
C OMEIENP-hard TH D, QAOAIREDAMMER DT B IcHDH
EELTRRIATVET,

3. 4% 7 OF% & (Graph Coloring):

CEASNITI7ICHULT, RETIMRNREIRELBLSIC
BEBZME. QAMOALZEALT. COMBEORNLBEEERDT
DECNBHENRBEATVET,

4. IsingEF )L &Spin GlasskIEE:

* YHEP(CH T BlsingEFILPSpin GlassD & S MM, BHED
ERECMEE UTRS TEHTE, QUOAZEAL TEMRER
2B ENTEET,

5. €20y %> JFH (Bin Packing):

* BASKEBREROEVOBIC, SETERRESDTITLE
BOACEEOMBLHEER DT HMHM. QAOAEZRALT. T
DEBEDEMURERRT 5 ENTEXT,

QACADEELFIAIE. ZETELEHELEMELLMHEICEETES
EREE, \—FOz708NICHT IAMETT. LHLEHS,
QAOATHIShAMAHICRETH S LIRS, RDELOBPHED
NN=NGA=F ONEDDEERDEHHNET,

12. “QAOA TR ZRI-EDM " [T DL T ChatGPT(GPT-4.0) ICBRILTzHD

COX121E, FHD QAOA TR T LD TE BB L LT, LR ALICHZEL T
E55KEDTHD, TOXITERAIDFEE LT, Ty 7 Mo U THEi#x b
MOEEIERTAT T REMPTEZ LV EDDE T EE LTV R— g
> [21] DML Z0[HEMENH B D, B AL DEEZ S DRICETI, HTILWT AT



80 REUEBETHEMEA Y K B3BEW 1S

TRERNT T EIHERT AT EiE. MIRICB W TEHTRETH % LB A %,

COWEZE L T, AR Al DFT LWEREE LT, ZEOFHIERZIER LTz b XFD
TaryT eIy oIV a—REERLIZD, T5—a—FOBIEEZELED T
HTENTEL Do, LM LEND, SEIOIERTIE TR ENHE TN
B, IHITay T MIEER U0 REERO LD TR OGN ETH S, £
LT, BERAI DT> 7 MO UTIELWEE & 1E LWWKESC T Python I— R &2 197 %
TEMN, ThhLDOHEER>TL %, TOERAIOIERIZ. RHETH 3 ETHED
PEOHIEST, MORA, BHIOZMTEAHOARICE B N TED EEZ
TWd, BWZRIC, HEEHICBNTZDOX I TERAIDIEHZEOD ANST LT, &5
BAHHEREOM L2 LT3,

8. HiEF

ARZHFET DT> T, AV Z—2y T L UTOIEINC i1 ie I Te kXA
LY P70 TR0, PEEER (CTO) & A, HIF—BB (EAh@R ) & A, (HHBEE (=7
UX 7HAF—) SALEHN 2 LET, HonE S TT0EH L,

ZE R

[1] OpenAl, ChatGPT, https://openai.com/chatgpt (accessed on 26 December 2023)

[2] SCEBRPEA. PSS EHEERRNICET 5 E 0 Al OFHICEIT 2 EENEAA R IA 2,
https://www.mext.go.jp/content/20230710-mxt_shuukyo002-000030823 003.pdf (accessed on 26 De-
cember 2023)

[3] Microsoft, Bing, https://www.bing.com/search?form=NTPCHB&q=Bing+Al&showconv=1 (accessed

on 26 December 2023)

Google, Google Bard, https://bard.google.com/chat (accessed on 26 December 2023)

Zeeya M., “First sale for quantum computing”, nature, Vol. 474, p. 18, (2011)

Steane, A., "Quantum computing." Reports on Progress in Physics 61.2 (1998): 117.

R4t QunaSys, B 7V ¥ a— X OEBENSICHE T,

https://speakerdeck.com/qunasys/quantum-summit-2019?slide=102 (accessed on 29 December 2023)

[8] Ladd, T., Jelezko, F., Laflamme, R. et al. Quantum computers. Nature, Vol. 464, p.45-53 (2010).

[9] Quantum Native Dojo, 5-3. Quantum Approximate Optimazation Algorithm (QAOA): 1~ JT /LUt
(V)%= DN VN
https://dojo.qulacs.org/ja/latest/notebooks/5.3 quantum_approximate optimazation algorithm.html
(accessed on 8 January 2024)

[10] Quantum Algorithm Zoo, Navigation,

https://quantumalgorithmzoo.org/ (accessed on 8 January 2024)

[11] Farhi, E., "Quantum supremacy through the quantum approximate optimization algorithm." Bulletin
of the American Physical Society 62 (2017).

[12] ZEHE—ED , igkdhCl, ead—0 , K HBEREE TIBM Quantum C#SEHFIVEa—X]1, &
M AT L 2021 3 H 10 H

[13] Investor, QAOA 77 )L AV A LD & 1 [AlE& O LAHA 72 Blfif S 5 |

https://www.investor-daiki.com/qaoa-circuit (accessed on 8 January 2024)



AR AL Z 15 LT RO DA ANORA—2 T AV Ea—T 1 VI Z2HlIic L T— 81

[14] Majumdar, Ritajit, et al. "Optimizing Ansatz Design in QAOA for Max-cut." arXiv preprint at arXiv:
2106.02812, https://arxiv.org/pdf/2106.02812.pdf. (accessed on 8 January 2024)

[15] Qiskit, Qiskit community,
https://qiskit.org/ (accessed on § January 2024)

[16] HAKRRF, &1 32 2 — 2O & B,
https://www.jri.co.jp/MediaLibrary/file/column/opinion/pdf/11942.pdf (accessed on 8 January 2024)

[N7INTT 7 —Z & a2 a—T 1Y THA FIA4, NTTDATA,
https://www.nttdata.com/jp/ja/-/media/nttdatajapan/files/news/services_info/2021/012800/012800-01.
pdf (accessed on 8 January 2024)

[18] Qiskit, ®=F & 1.
https://qiskit.org/textbook/ja/what-is-quantum.html (accessed on 8 January 2024)

[19] RBIE.Z , (2022, September 16), [FETCEEF IV Ea—2 | H¥7)bT Y A L] Quantum
Computing for You [ 2 [a] « 9/16 2] [video], Youtube,
https://www.youtube.com/watch?v=ZSqYDf vSAo&t=0s (accessed on 8 January 2024)

[20] KEHE.Z | (2022, September 30), [FTEEHTI ¥ 2 —% | QAOA #i#] Quantum Computing
for You GENNZATEEES 4 [A] - 9/30 2] [video], Youtube,
https://www.youtube.com/watch?v=7h2mticpcFc&t=0s (accessed on 8 January 2024)

[21] Vipula Rawte, Amit Sheth, and Amitava Das. "A survey of hallucination in large foundation models."
arXiv preprint arXiv:2309.05922 (2023).

B ARGERR TR TR SR 348
S ARER RSN TR BT %
w7 BREERR RS REAR. Mt A LY YT IR



82 RAEUEBE TR MY K B3BEW 1S

[FRZ&EmZ]

LLM OFHEFEDIRELFEZEIR
SEEABTT « EILETR - (R

Proposal for LLM Evaluation Methods and Learning Support
Effectiveness

Yuki Ando, Tetsuo Tomiyama and Ichiro Yamashita*

Abstract: This research study aims to evaluate both the natural language understanding
and code generation capabilities of large-scale language processing quantization models, to
determine their feasibility as learning aids on student PCs. The method involves using zero-
shot prompting, i.e., inputting prompts without prior information, on problems posted on
the competitive programming site AtCoder. The generated code will be submitted, and its
accuracy and quality will be assessed. The outcome suggests that for complex problems,
models tuned to instructional tasks, known as instruction models, are likely to be more
effective in aiding learning.

Keywords: Large Language Models, Quantization, Artificial Intelligence
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£ 1: £ prompt X—&

R prompt 3L
A Create Python code based on the following problem statement. Problem

Statement: There are N platforms, each numbered from 1 to N, with heights
denotedash 1,h 2,...h N. Initially, you are on platform 1, and you want to reach
platform N by repeating the following action multiple times: When you are on
platform i, you can jump to either platform i+1 or platform i+2. When you make
this jump, you incur a cost equal to the absolute difference in heights between

platform i and platform j, denoted as |h i-h_j|.

C Create Python code based on the following problem statement. Problem
Statement: There are N days. For each i (1<i<N), you can choose one of the
following options: A: Gain happiness a i. B: Gain happiness b i. C: Gain
happiness ¢ _i. You cannot choose the same option for two or more consecutive

days. Please calculate the maximum total happiness.

D Create Python code based on the following problem statement. Problem
Statement: There are N items. Each item is numbered 1, 2, ..., N. For eachi (1 <i
<N), item 1 has a weight w_i and a value v_i. You have decided to select some of
these N items to take back with you. The capacity is W, and the total weight of the

items you take back must not exceed W. Find the maximum total value of the items

you can take back.
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curacy) ). [ SCIERVIER#ME (Grammatical Accuracy) |, [ NS /T (Problem Solving Ability) |
D5DONEHRZEDET B,

RARKAA7 725 L L, ETIVEIRIZET IV & OMXEHE, ERAE—REET IV L
DORERTREAM,  EERA R PES SGE M IE PRI 0R07 NOFHM, RIS /11 AtCoder DIE
EH 2 CICETR LM %, LRI AtCoder ffAMliFEME & 3 5 ORI FEAE 72 F U 72 AT 51
22T % (7],

3.3.1 AtCoder SF{ME#
AtCoder TIXRIEICH T A EDI— R 2RI 2 LTI IV Ir—ANnEZ2 50,
ZOY VI — RSB N THRE 7B % DU ROHE TS % [7].

£ 3 AtCoder HIEH#E—E

AC EHAHE LT A &AL, ELWS 075 A EHE
WA a7 T NI NE D

RE I LR VIR CE R o -2 T — 2338

CE LN, )T —

IE VXUV AT ADTT—

TLE FEE S 7= S TR &
MLE FEEESNZAE Y O
OLE FBEINIZY A R &

332 EFIVDIRIE (Model Size)

FREIEE 7 )L 0D Model Size FEFHIC & > TEDOHL D T LT 5, F/o. T ORHMMliE 1 ~5
DOHIPH TR E N5, BT Model Size W —&/NE W& D% 5 & LZ ThH SHMNFHGZ & 5,
AL T 7B HY4.08 GB, 13B /8 7.87 GB. 34B %2022 GB D = TH b, 7B %
s5ELEEA. 13BZ2 3, 34B7Z 1 & LTz,

333 £ AE— F (Generation Speed)
ET VOGRS U TR %, C OFHliE €7 VOB 1 ~ 5 O
FCRHME N5, £z, I—TIMi> T2 BV — T HERSE TEERAE—RE LT
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W EDET 3,
FMRAE T E 4 DEO TH 5,

R4 ERAE— FFHEEE—E

Time Score
“10 # 5
10715 % 4
157720 7 3
20 #5730 75 2
30 UL E 1

3.3.4 ELRRYIEFEM (Semantic Accuracy)

W T U TR EBR a7 24K a— Rz oo —#e L, BRI niza—F
BzEZE LM 22t 20z 0 ~ 1| O THEMA a7 ICEAZNEG LIz Aa7 7%
MEd %, LN EIZZ%T %,

logC
logN

EE.

logC
P o1- l;’jN S O— ROERRICE > TLLT 2 EA

ii. CHAkEhiza—F#a<c<N)

ii. E:MEXEHFETETCOENI—R (EREL , MNES2REREE ) LT3

iv.  N: R (1< N)

v. I—RHARLRAMNELIEVED, TS—HH MM aAnMicz->TLES
AT LSRRI IERENE, SOEMIEREMEZ 0 7Hi & T %,

3.3.5 SGERYIEREME (Grammatical Accuracy)
EEIERENE & AR D EA R VWS, FFOEHSIZLI R TH S,
iii. E:IZI—0DFEKE

3.3.6 FIRENES7I (Problem Solving Ability)
i. m: WA, TLE, MLE, OLE D%}
. N:[EREE TS
ii. HUHMEEOBIETHO ETWAL ST EDRIKA 72X L TWE,SEIFTT—
M2 2 Z . FHMEZ IS 3 % 7 I L. WA BB R 15 5N
KZFBEHFMEL 03 &9 5,
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& 5 © RIREMISHEELE

AC 1
WA/TLE/MLE/OLE m
t+(1-t)x (1-—)
N
RE 0.2
CE 0.1
B, L 0

3.4 AtCoder Y 7 VRRE(ER

AtCoder 11 I —Y O R EN DO PR DR 712 GRS 2 12TV TIVIr — AW 5 2
N, FNENOr—AT O IHERIC K > THENE(L T %, F-. BECIET L
BTN T =2 R ENTED., 2—VEF oV IV Tr—2E Iica—REIR LT
(ARG

3.4.1 AtCoder A [H/&
AN TREGOENDRIICEGZ 5N, RICBHOEE h 525N %,
HfIE 2 < N <10, 1<h; <10%,

+ 6 : AtCoder A BEY > 7 IV — A EE—&
r—A% BT LR REHE
0_00 TVLY T NT— 2 LR
0_01 TVLY T NT =2 LR
0_02 TLYh T NT—H LfE—
1.00 N 2N EV h 239~ ClA Ul
1.01 N 2V/NEV h S ENDEDRD L Fek
1.02 N BN ENDIHROM-1.h 25 & NDEDRAD &L KA H.
1.03 N R ENDIRKROME h B3 ENDEDOED & K2 — Ak
1._04 NAKZVhIZENAENTT V& A
1.05 NBRKEVhIZENAENTT & A
1.06 NBAKEVhIZENAENTT & A
1.07 NAREZVhIZENDENTT o H A

3.4.2 AtCoder C &

BEE A ST TIEIARADIRHEN DG Z 50, N OMEIC IS U THHOERE 3 % (a, b, ¢
MN5Z56NM5%,

filfE 1< N <105, 1<a;,b;,c <10%,
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£ 7. AtCoder C BEEY >~ 7IVr— R EE—&
r—2% BTV R
0_00 TLY T NNT =5 LR
001 FLY T NT—H L fE—
0_02 TP T NT =2 LR
1.00 NWENDEDDME. a, b, ¢ DT _XTENDEKRDME
1.01 N &FT_TDa, b, ¢, ENDHKNDME

1.02 NBAKEV.a, b, clZENDENTTHZ L
1.03 NAKEVa, b, clLENBMENTT VA A
104 N2AKEZVNa, b, clEENDMENTT L F A
1.05 NAKEZVa, b, clLENBMENTT VA A
1.06 N2BAKEV.a, b, clZENDENTTHZ L
1.07 NAKEVa, b, clLENBMNTT VA A
1.08 NAKEVNa, b, clIENDHHENTT L F A
1.09 NAKEV v a, b, clLENBMNTT VA A

3.4.3 AtCoder D 38

BEHEANITIEEOOHN LEEDOBM W HNEZ 5N, NOHEICIE U TIHRES w LA
fivh5Z256N%,

filfE1<N<100. 1<W<10°, 1<sw,;<W, 1<v;,<10%,

£ 8 : AtCoder D fIREY > 71V — R {@R—E

=24 BTV

0_00 TP NT—H L E—

0_01 A A Bl

0_02 TV T NNT— 2 LlE—

1.00 NBRENDLFADE W R ENLBHROM. w, vH3ENDRROME
1.01 N, W, w, v23&ENdHRARDfE

1.02 N ENDIKDOME W, w, vIZENDHENORKEVETT & A
1.03 NBRENDEROME W, vIZENDENOREVETT & A wik
ENDIENTT & A
1.04 NBENDHRROME W, vIZENDERNOREVMETT & L wid
ENAENTT V2 A
1.05 NRENDROME-1. W, vIZENDENOKREZVETT V& A w
ILENDENTT & A
1.06 NBENDEROME W, vIEFENDENOREVETT & A wik
ENDIENTT & A
1.07 NRENDEBHRDOM-1. W, vIZENDHENOKREZVMETT V& A w
IEENDENO/NSUVETT & A
1.08 NBRENDROME-1. W, vIZENDENOREIVETT V& A w
I ENDENO/NSVETT L F A
1.09 NBRENDEROME W, vIZENDENOREVETT & A wik
ENDENO/NSUVMETT & A
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4 #HBR

41 HAHOETnEO— A

4.1.1 AtCoder A %8

ERMICHIHED IRV T XL EETETWVRVLOD, K2 DK S I if 2D R T
BN TVBHHEDIE N FE—DFHEE BT E>TWVERE, ZFDIEIERE T LT
BOEDRX 1 DX ICEIFRICKHEZERZFIH L TWiENE DM RZIT 5N,

ping_on_platforms(Cheights):
# Initialize variables
n = len(Cheights)
dp [[e] (n 1) for _ range(2)]

# Fill in the table
for i range(1, n + 1):
for j range(i + 1, n + 1):
dpli % 2]1[j] = min(dp[(i - 1) % 2]1[j1, dpl(i - 2) % 2]1[j - 11D

# Return the optimal cost
return dp[n % 2][n]

1 : CodeLlama 34B instruction

sys

ng_cost(heights):
(0]
range(len(heights) 1):

if heights[i] heights[i 11 s
cost abs(heights[i] heights[i 1)
elif heights[i] heights[i + 1]:
cost abs(heights[i + 1] heights[i])
return cost

2 . CodeLlama 13B instruction

4.1.2 AtCoder C &

FEAEDETIVTI— ROEIIDA T TH-oTze iz, K3DXSIC DP T—T )V
ZIER L TWAICEEDET, ZOBRDOEMDETHZIMHLIZa— R, M4DXS
I BN Z IS 575 L. filROMHNZ < B2 5N,



90 HREUEBE TR M e B3 &

b
il

1~ def max_happiness{a, b, c):

2 n = len(a)

3 dp = [[@] * (n + 1)] * (n + 1)
prev = [-1] *# {mn + 1}
dplel[e] = a[e]

prev[8] = 8

for i in range(l1, n):
option_a = dp[i - 1][1 - 1] + a[i]
option b = dp[i - 2][1i - 2] + b[i]

[ I T B B I W R o
4

[ary

11 option ¢ = dp[i - 3][1 - 3] + c[i]

12

13 - if option_a »= option_b and option_a »= option_c:
14 dp[i][i] = option_a

15 previi] = @

6 elif option_b »>= option_a and option_b »>= option_c:
17 dp[i][i] = opticn_b

13 prev[i] = 1

19 ~ else:

28 dp[i][i] = option_c

21 prev[i] = 2

23

23 return dpfn - 1][m - 1]

3 . CodeLlama 34B instruction

# Define the happiness values
[a_1, a2

[b_1, b_

[c_1, c

happiness_A
happiness_B
happiness_C

for each option
a_li, a_5]
b_4, b_5]
c i e 5l

# Define the maximum total happiness
max_total_happiness 0]

# Iterate through each day and calculate the maximum total happiness
for i range(N):
# Calculate the maximum total happiness for each day
max_total_happiness max(max_total_happiness, happiness_A[i] happiness_B[i]
# Print the maximum total happiness
print("The maximum total happiness is", max_total_happiness)

4 : CodeLlama 7B instruction

4.1.3 AtCoder D 572

happiness_C[i])

DP 4R E VWS T EH>THh, DPEZEHLIEa— FAZ A ELTE (K 5), X
7oo DPIEZEMF S TOARNI—RIEK 6 DX Sic, HIBRE THIFLET 2B DONEEX LAl

DR THRIFTHEDTH > 7,
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tnapsack(weights, values, capacity):

# Initialize variables

n len(weights)

dp [[e] (capacity 1) for _ range(n 1)]

# Fill in the table
for i range(1, n 1):
for j range(1l, capacity + 1):
if weights[i 1] )i
dp[il[j] = dpli - 11[j]
else:
dp[il[j] max(dp[i 11031, dpli 1103 weights[i 1]1] values[i 1])

# Return the optimal value
return dp[n][capacity]

5 : CodeLlama 34B instruction(DP)

sys

def get_ma alue(weights, values, capacity):
# Initialize variables
max_value = @
current_weight (]
current_value = ©

# Sort the items by value/weight ratio in descending order
sorted_items = sorted(zip(values, weights), key=lambda x: x[1]/x[0], reverse=True)

# Iterate through the items and add them to the knapsack until the capacity is exc
for value, weight sorted_items:
if current_weight weight capacity:
max_value value
current_weight weight

return max_value

6 : CodeLlama 13B instruction( LEER )

42 ThZThoETIVER

421 N—RXETIV

I—RHEJIE 2 DDEFIVUAHIIET, 4.2.1.1 CodeLlama 13B(A [HRE ) D X 5 ICHRE
DEXZMHEL THEWE D E 4.2.1.2 CodeLlama 13B(D [/ ) DX S ICHEL T35 ED
& MR N HAZ T B NAEETH - Tz

def f(n):

return n (n 1)

7 . CodeLlama 13B(A 578 )
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def max_value(Ww, wt, val):
n = len(wt)
K [[e for x range (W 1)] for x range(n 1)1
for i range(n + 1):
for w range (W i
if 4 8 W a:

K[il[w] = @
elif wt[i 1] w:
R[i1[w] = max(valli - 1] + K[i - 1]1[w - wt[i - 111, K[i - 1]1[w])
else:
R[i1[w] = K[i - 1]1[w]
return K[n][w]

8 . CodeLlama 13B(D 578 )

4.2.2 instruction €7 /U

MHMETIVEDEDPES LETEE LSO TVEEDNEN ST K3 DX SICDP 77—
TIVOY AR RN EIRZZ O, B9 DX S I if 77z D ULFICFEPH I D 1 >
T 7 AR SRR L T2 0 R EWPBI R S ANE S Az b i,

def min_cost(heights):

if len(heights) 0:
return 0

elif len(heights)
return 0

else:
costl abs(heights[0] heights[1]) min_cost(heights[2:])
cost2 abs(heights[0] heights[2]) min_cost(heights[1:])
return min(costl, cost2)

print(min_cost([h_1, h_2, , h_N1))

9 : CodeLlama 7B instruction(A =8 )

4.2.3 Python ET )V
Python £ 7 /)L Cld BRIz a2 — Rid /383, 4.2.3.1 CodeLlama 7B Python(D [/& ) ®
KOCEBDORIZTFENTERDEZEDNEZEAETHH T,

alue(W, w, v):
write function here

return None

10 : CodeLlama 7B Python(D [ )
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43 AtCoder I X 2SR

£ 9 ! AtCoder | &K BFHER—E

CodelLlama 78 inst | CodelLlama 138 inst | CodeLlama 348 inst | CodeLlama 78 Python [CodeLlama 138 Python|CodeLlama 348 Python]

MENOBUEIE AC LIS D%

VUEOWEENS CHEENE - & IEER, ERENMINT DD, A REIZZEE
THERRENRZIIENS, T, DREEZERENIZO— FOESRIFMTEL D &5
WHEENC 3 - Tz,

44 THBEICK ZFHMERER
£10 . HBICLZIMEER—E

Codellama 7B Codellama 138 CodeLlama 348 Codellama 7B inst Codellama 13B inst Codellama 348 inst. CodeLlama 78 Python Codellama 138 Python Codellama 34B Python
Model Size: 5.0 30 10 5.0 30 10 50 30 10
Generation Speed 5.0 40 4.0 5.0 30 30 50 50 50
Semantic Accuracy 1.0 3.631 0.0 3.666 3631 4,667 0.0 0.0 0.0
(Grammatical Accuracy 3.0 5.0 0.0 4333 4315 3.667 0.0 0.0 0.0
Problem Solving Ability 02 1.0 0.0 0.7 1124 1889 0.0 0.0 0.0

DL EDOFERN SINHIEAN—ZET IV ERNEFEEICRZ RS D ENA L NI,
o, SGEMIEMERICBEL TR EL S8R5 DENADN, ZT X TI— FAEKREIICE
MRLENEVWEEZ NS, BN TS L T instruction €7 VAV W IKHER 75 5
T\,

NcL—2—=Fv—r2&Rr7T %,
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Codellama 138
eeeeeeeee Speed

CodeLlama 348 inst
Generation peed

Codel

CodelLlama 7B Python
Speed

L| ama 34B P)’khon
Generation Spes

LI
Generation S¢ pee:

11 JMBEFHEIc L BAEREL—4—Fvr—blcLkdHD

5 ER

AtCoder 1€ & 2 FHli#5 R Tl&. instruction E7/LVO K 5 7z HAASIBIRICHH LS €72
TINCEBWT, Ty Ty JREE Vo M CHARIEEPE T —2ICEEN TV
ATREMED D O . AN AERRSENEGNDIEEEZ BNS,

¥ 7z, instruction 7))V T FHN R ERRIZHONESHE R THZ EXN—XET)V
WHER, ERFEENET IV A ZIHEFEL T0WE T Ehbh b, TOT &M instruction
ETIVTIEMETIVNKD ERT A—2 I ERMEEICKRETEELEZT05EEEZADBN
%o

HH OFHlAS R TlE. AtCoder &> /efliZ13 5 T LW T E /e, Bl A X FBIED
CodeLlama 13B & CodeLlama 13B instruction Tl&, £ 97%Z RIEXR2Z X=X E T )LD
CodeLlama 13B D /3R IEEZH L TH D instruction 7 )V & LEREKEE[H U TH
D LEATZBE VIO AN—AETIIETRIEF L 2 REMRE b L7z & 75> 7z,
UL, instruction 7 )V TIXIEZFRZ ZHNE DODREANCIHE U X 5 RIEFEREZH LT
W5 B ETIVOLEMNERINERET] & W 5 1T instruction ETIVDMENT WS &&
ABo TDIY, £S5IFTOHRETEEYZFMZEONTEEZS,

F 7o, FEERAIEREMEO SGER IEREME X 2 — Y DRSS O — FAOBEERE SO 2 —H D fi] K
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HEIKIFEL T LE D720, HEREZHREC LICEDZRENDH B L EZ S, HIC, T
T—DEKEZREZEELTVERNWEOH ZOFMRAETIRELINETHE LEZ LN
%o

RIRIC, S EDOWZE Tl Python ETI)VOHINIE TR TORMEZEL TR 10 DX S I
A, £EMLTH-oTz, LrL, BMEEOT 7 L— MEKZZ ElIZB VT
import LT B EY a—)VEREICEWDND -T2z, 37V XL EWVS K0 &K
E O— ROERPHHNCFHE S E TV B ETIVTH S EEZ BN S,

=0
6 iaam

ETIVENRZITIONEEDD, —HOETIVTCIEEEOMBE LTREMHZ S EEZ
%, iz, BARSHEHMIHHEE T2 instruction ETIIVTIRIEEAEDET VMM L S
Da— Rz L THEL, FHINGET IVREERHRNE N> T 2O M5, B
B OB LTl instruction ETI)VHDIST A—=ZEDLZNETILDIZHIHEVWEEZ
%o

7z, ETIVORBENIERICEVEDIZRZIT SNEh-1eh, HEBEDT T L—
MEERENTW DT, #AEE D IE LOHERZ (R L TSR T — FZ22E IR
HIFJRETH > 7o

7 HEF

AR ZHEDBICHIZD, BESFEEFBRICBET ST RNA X E T E o 2HEER
CTO #%. WY =7 UX 7Y A F—F, &= % sl ER RS RS REHR., AL
VYT 7 TR CEO FRICEEL E#HhN = LE T,

S5 3CHR

[11 ER AT DOFIHICDNWT @ SCEEFEE (mext.go.jp), 2023 4 7 H 4 H . accessed December 10,
2023.
https://www.mext.go.jp/a_menu/other/mext_02412.html

[2] FEVAPESER . ARk AL IR DX HEEICRH B M « AFIVDEZTT . 7 Z VR D AMIEL
RICEHT B2 MET2 , 2023 42 8 H 7 H . accessed December 10, 2023.
https://www.meti.go.jp/press/2023/08/20230807001/20230807001.html

[3] Educational DP Contest/ DP X & 1 >/7 A b, accessed October 23, 2023.
https://atcoder.jp/contests/dp

[4] Anthropic Claude2 T Prompt S/ TOREEZ 585 T 7 = 7, accessed October 30, 2023.
https://qiita.com/nkitaarashi/items/85ac0eb7c451£30972d4

[5] Educational DP Contest ® F ~ J [E#ED R & FHMLE | accessed December 26, 2023.
https://qiita.com/drken/items/03c7db44ccd27820ea0d

[6] hugging face DFHST , accessed December 28, 2023.
https://zenn.dev/yoshikawat64m/articles/6¢7862ad376368

[71 #7552 27 GRS, accessed December 28, 2023.
https://atcoder.jp/contests/abc074/glossary?lang=ja
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[8] LIU, Zechun, et al. LLM-QAT: Data-Free Quantization Aware Training for Large Language Models.
In International Conference on Learning Representations (ICLR), September 19, 2023. accessed
January 18, 2024.

[91] KOJIMA, Takeshi, et al. Large language models are zero-shot reasoners. Advances in neural
information processing systems, 2022, 35: 22199-22213. accessed January 18, 2024.

[10] LIU, Jing, et al. QLLM: Accurate and Efficient Low-Bitwidth Quantization for Large Language
Models. In International Conference on Learning Representations (ICLR), January 16, 2024. accessed
January 18, 2024.

[11] FRANTAR, Elias, et al. OPTQ: Accurate Quantization for Generative Pre-trained Transformers. In
International Conference on Learning Representations (ICLR) poster. February 02, 2023. accessed
January 19, 2024.

[12] MICHELET, Gaétan; BREITINGER, Frank. ChatGPT, Llama, can you write my report? An
experiment on assisted digital forensics reports written using (Local) Large Language Models. In
Digital Forecsics Research Conference (DFRWS EU). December 29, 2023. accessed January 19, 2024.

R RERR TR TR SRR 3 4R
S AER RSN TR BRITER %
(h—88 & ttA L > Y77 IR
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o st B AR S PR A RC 2 B

(BFR N OFEIT)
P12k HEEEREIREMER A SRR L, 955544 % Bulletin of International Professional
University of Technology in Tokyo &9 %,

(ZERODRE)

F2gk HEERETHHEMBC AR EZREITT 5o ERER CLF TRER) &V
9) ZRIET %o
2 RERBHWEZERBIUHREZEE THNOMKENS,

(B - 08

$5 35 PTG ER THREMBRZOH D 2 VIR HOAR. T, 714 —F
VIT VAR, ZOMEHENRDIE L U, mHRESHIE T2 £l b 05 L
T B, HEHIIMOMEKEFICHTIET 2B LAIREL T %,
2 BEENEROEIE, G, fd Mt/ — b g, miRERSE e 9%,

(€I -T:an))
AR BRI BITED B MEBLEIICFE DM R NEE S &0,

(B N U %)

5% BRINERIE. SOV TRIFRINICEZRZZ %, COMREEEAT
EZARIZ. RTORMOTRERA B OWRE M CHEZITS o
2 BHOHEZHNCED B,
3 HEHIF 1L EET S,

FERFERRICOWT)

H6%k BT 2mRfE. AHEROEDICIRD, MIOPAMEEFICT TiclEficnizd
D, KB BREHDE D L[E—H % NVIELI L INADERIGIEHK T E a0, 72/EL.
TR, WI2E/ — b, S, TIREREIE T ORD Tk, £z, #ERHETON
SHREDFERICIEBEZINA DI ZDOEZRlHE LT NEE 5 k0,

2 —EIRHUZERZ. BT ETOBRICBNT, KIFICEZET S LIETERY,

AT N TNBR)
BT BTFEHIE UTHEIC L HET B,
2 IBISHEADE A LT 5,

CEENES)
85 FMOEEME., KiE (&) KRBT %, MEix Iz 0eMEzid—H%
I 25 5ICE. HIDWARKETH S T L2WRT %,
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2 HIHD S BEEME, NRIAEMIC OV TR, REIER TR SMBOCAICEREET 5.

3 HW=FOHT WA DONTIE, REEDOTEICENT, FHH - FITES
DHFINFTEMES & 2205 U COYRIEZ W U, SAEERL ORI ZRERE S
ICHRE T %o

T OHFRIE, 202345 A 15 HX D {19 %,
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PR AU B TR S PROR O I

FfRoOEX
. FROETEAIE LT FORPNE T 5, 23, SCFEITIZER, F. 5k,
lﬁ%&ab% FIRR 7 KIEISHZ 726 DIFZH L WEELRH %,
Kol L 20 R—=T LI
Eﬁn/ k120 X—YLIA
PR 15 XR—=Y LI
WFFEERl 1 15 XR—=Y DN
P F—T—R
1. G By (5H] 300 FELAAN) & F—T— R (FHIHAGE X 721396585 3 ~ 5 55
) ZE <,

I

. T 7 ANV ERET A EAIE UT pdf &9 %,
C EREE AR 1 B SCTF OB 40 7 X 40 1T LTz 1,600 EARA L 55, KiE
XFHIET B,
5. FlIEERE (HAGE L HGE) ., SR, F—TU— R, KX & ZEOIEE T %,
AN DRI RE, A F. BEUROIALE T %,
6.. MRIFEMOZLEIICHONUDMALTEL, K FICFy I a rzffi)s,
R Ly Ty arvEDT5,
7. 74V FBXUT74 Y YA R TRDED &5 5,
8. MImisld. MISiE, To0 Toly Sexzid. [, 10 [ &9 5,

=+
2. HEEREHABRECBIGEHRET B,
3
4

u . FRIE e
ES| EE% Fog g AL Bt
I | FIx e I3 FISC - BHEH 10pt | HAEA opt
g w7 18pt | BHEA 14pt HHRA 10.5pt
P P P
Times 14pt Times 12pt Times 10.5pt
iy | dw 7 18pt | Times l4pt Times 12pt Times 10pt | Times 10pt

¢ ARG
1. ®BEEOKDYIDIFFEAIE UTHE 11 HRET %,
15 WRIEERZBRE R ISR E R TR S E O $1dh 5 WIdIEF DA,
MFE. 74 —F T 7 ALY b BEHEDOE LD, ZOMAENED
DINEEWE - BERP T2 L1505 L35, EHIEHGUE R TR MR
WKBERWEBHEE T 5,
2. BEE. HEZESDEMT 2RMHFAFICHEREZGA L, FiA L 08 TRE
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5,

3. REHAEB X UEROKMIZEAIE LT PDF TORHET %,

4. BREEINERE. IOV TEEGZZ T %, COMBZREZ TCEERIE. 2
T DJFFEOFREF A 5 DPE N UHEEFTS o

5. BT 2EME. RFEEDOEDICRD  MOAFEEFICT T I N D, Tk
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