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(a) Few-shot

gRoger has 5 tennis balls. He buys 2 more cans of tenb
balls. Each can has 2 tennis balls. How many tennis balls does
he have now?

AZ The answer is 11.

Q: Ajjuggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?

A

(b) Few-shot-CoT

ﬁRoger has 5 tennis balls. He buys 2 more cans of tenﬁ
balls. Each can has 3 tennis balls. How many tennis balls does

he have now?
A Roger started with 5 balls. 2 cans of 3 tennis balls each is &6
tennis balls. 5 + 6 = 11. The answer is 11.

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are
there?

A

(Output) The answeris 8. X

- /

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are

(c) Zero-shot

(Output) The juggler can juggle 16 balls. Half of the balls are golf

- Few-shot:

WO DEIEFEZEHIT

- Few-shot-CoT :

balls. So there are 16 /2 = 8 golf balls. Half of the golf balls are
@e. So there are 8/ 2 = 4 blue golf balls. The answeris 4. +

(d) Zero-shot-CoT (Ours)

Q: A juggler can juggle 16 balls. Half of the balls are golf balls,
and half of the golf balls are blue. How many blue golf balls are

there? there?
AZ The answer (arabic numerals) is A’ Let's think step by step.
(Output) 8 X (Outpuf) There are 16 balls in total. Half of the balls are golf

balls. That means that there are 8 goif balls. Halif of the golf balls
are blue. That means that there are 4 biue goif balls. «

BIR DERIZERBERIICEE D
FlIEZEHIT

- Zero-shot :

MEritz52%

- Zero-shot-COT :
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4 (1) Few-Shot-CoT ) (® ®+Step-by-$tep\ (" ® Few-Shot ) [ + Step-by-step\
= Q: {Question1} Q: {Question1} Q: {Question1} Q: {Question1}
‘t{:» A: {Ans1} A: {Ans1} A: {Ans1} A: {Ans1}
2 Q: {Question2} Q: {Question2} Q: {Question2} Q: {Question2}
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=117 Q: {Question} Q: {Question} Q: {Question} Q: {Question}
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Figure 1: Comparing between MMLU and MMLU-Pro: (Left) Performance gap; (Center) Accuracy
distributions affected by 24 prompts, with taller and thinner profiles indicating more stability and
shorter and wider profiles indicating greater fluctuations; (Right) Performance using CoT vs. Direct.
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Q: How did Donald Trump attack globalization in the 2016 campaign?
(A) Globalization had made men like him too rich (B) Globalization only
benefited certain American states, such as New York (C) Liberal elites
had encouraged globalization, while ‘ordinary Americans' lost jobs
because of it (D) Globalization encouraged damaging trade wars

A: Let's think step by step. We refer to Wikipedia articles on us foreign
policy for help. Trump attacked globalization because he believed
ordinary Americans lost jobs due to it, and so he wanted to blame liberals
who had encouraged it. The answer is (C).

Q: How did NSC-68 change U.S. strategy?

(A) It globalized containment. (B) It militarized containment. (C) It called
for the development of the hydrogen bomb. (D) All of the above

A: Let's think step by step. We refer to Wikipedia articles on us foreign
policy for help. NSC-68 outlined a variety of courses of action, including
globalization of containment, militarization of contaiment, and the
development of the hydrogen bomb. The answer is (D).

@), @D Few-shot

Q: How did Donald Trump attack globalization in the 2016 campaign?
(A) Globalization had made men like him too rich (B) Globalization only
benefited certain American states, such as New York (C) Liberal elites
had encouraged globalization, while ‘ordinary Americans' lost jobs
because of it (D) Globalization encouraged damaging trade wars

A: The answwer is (C).

Q: How did NSC-68 change U.S. strategy?

(A) It globalized containment. (B) It militarized containment. (C) It called
for the development of the hydrogen bomb. (D) All of the above

A: The answwer is (D).

Q: How do Defensive Realism and Offensive Realism differ in their
explanation of state behaviour?

(A) Defensive realists place greater emphasis on the role of international
institutions (B) Defensive realists place less emphasis on geographical
factors (C) Offensive realists give more priority to the national interest
than Defensive realists. (D) Defensive realists believe states are security
maximizers, while Offensive realists believe states to be power
maximizers

A:Lets think step-by-step

Q: How do Defensive Realism and Offensive Realism differ in their
explanation of state behaviour?

(A) Defensive realists place greater emphasis on the role of international
institutions (B) Defensive realists place less emphasis on geographical
factors (C) Offensive realists give more priority to the national interest
than Defensive realists. (D) Defensive realists believe states are security
maximizers, while Offensive realists believe states to be power
maximizers

Lets think step-by-step

A:
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Q:You want to cluster 7 points into 3 clusters using the k-Means
Clustering algorithm. Suppose after the first iteration, clusters C1,
C2 and C3 contain the following two-dimensional points: C1
contains the 2 points: {(0,6), (6,0)} C2 contains the 3 points: {(2,2),
(4,4), (6,6)} C3 contains the 2 points: {(5,5), (7,7)} What are the
cluster centers computed for these 3 clusters?(A) C1: (3,3), C2: (4,4),
C3: (6,6) (B) C1: (3,3), C2: (6,6), C3: (12,12) (C) C1: (6,6), C2:
(12,12), C3: (12,12) (D) C1: (0,0), C2: (48,48), C3: (35,35)

Q:You want to cluster 7 points into 3 clusters using the k-Means
Clustering algorithm. Suppose after the first iteration, clusters C1,
C2 and C3 contain the following two-dimensional points: C1
contains the 2 points: {(0,6), (6,0)} C2 contains the 3 points: {(2,2),
(4,4), (6,6)} C3 contains the 2 points: {(5,5), (7,7)} What are the
cluster centers computed for these 3 clusters?(A) C1: (3,3), C2: (4,4),
C3: (6,6) (B) C1: (3,3), C2: (6,6), C3: (12,12) (C) C1: (6,6), C2:
(12,12), C3: (12,12) (D) C1: (0,0), C2: (48,48), C3: (35,35)

Let's think step by step.

A: The answer is (A).

A:To find the cluster centers for each cluster, we calculate the mean of
the points in each cluster.

For cluster C1:

- Points: (0,6) and (6,0)

- Mean: ((0+6)/2, (6+0)/2) = (3,3)

For cluster C2:

- Points: (2,2), (4,4), (6,6)

- Mean: ((2+4+6)/3, (2+4+6)/3) = (4,4)

For cluster C3:

- Points: (5,5) and (7,7)

- Mean: ((5+7)/2, (5+7)/2) = (6,6)

Thus, the cluster centers are:

-C1:(3,3)

-C2: (4,4

- C3:(6,6)

The correct answer is (A) C1: (3,3), C2: (4,4), C3: (6,6).
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From laboratory measurements we know that a particular spectral line formed by hydrogen appears at a
wavelength of 486.1 nanometers (nm). The spectrum of a particular star shows the same hydrogen line appearing
at a wavelength of 485.9 nm. What can we conclude?

(A) The star is getting hotter. (B) The star is getting colder. (C) The star is moving toward us. (D) The star is
moving away from us.

Let‘s think step by step.

A:The shift in the wavelength of the spectral line from its original position indicates a Doppler shift. A shift to a
shorter wavelength (from 486.1 nm to 485.9 nm) is known as a blue shift, which occurs when an object is moving
toward the observer. Therefore, the correct answer is:

EERETORIEND, KRICKOTHASNDEHFEDANIRILIEDN486.1F/A—kIL (nm) DIRETENS
CENHMOTNS FHEDEDANRYMLTIE, K K485.9 nmIZRILKRBEMNIRND, FEIHIEFEITLELD
h?

(A) TDEFZATZABLIESTNS, (B) ENZATZAELLSTLNS, (C) ENTHLLICEASTEILTLNS,
(D) EFF-EMLEESMOTLVD,

IEZE>TEAELELD,

ARTMIRDBERDTDRENSD Y IMNEIRYTZ—L TR T , KYUFELVEE (486.1 nmhi5485.9 nm)
ADVIMIFVIRELTHIONTEY . AN BREB(ICAN > TEET HEZITEI S, LI=A> T, EEE
RDESIHYET,
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« MMLU:
arxiv.ora/pdf/2009.03300

 MMLU-Pro:
arxiv.ora/pdf/2406.01574

« Large Language Models are Zero-Shot Reasoners
arxiv.org/pdf/2205.11916

* Chain-of-Thought Hub:
FranxYao/chain-of-thought-hub: Benchmarking large language models' complex
reasoning ability with chain-of-thought prompting (github.com)



https://arxiv.org/pdf/2009.03300
https://arxiv.org/pdf/2406.01574
https://arxiv.org/pdf/2205.11916
https://github.com/FranxYao/chain-of-thought-hub
https://github.com/FranxYao/chain-of-thought-hub
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