ML 2026 Spring HW8
Test-Time Scaling

TAIEA.ERE. FERZ. KELE

ntu-ml-2026-spring-ta@googlegroups.com

Deadline: 2026/06/04 23:59:59 (UTC+8)



mailto:ntu-ml-2026-spring-ta@googlegroups.com

Outline Useful Links

e Task Description e Sample code (colab)
e Assignment Format e Pytorch Tutorial

e Dataset

e Metric

e Submission & Grading


https://colab.research.google.com/drive/1_z4JryPWnITLAwtytVwu75FZMx9giT3R?usp=sharing
https://youtu.be/6dEp6oRN2NE

Prerequisite

e Please watch Prof. Lee's following lecture video before working on this HW.



https://www.youtube.com/watch?v=bJFtcwLSNxI

Task Description

e Goal: Learn several test-time scaling methods and implement on open source

LLM and investigate the different between accuracy.

e We recommend students read these papers for a high-level overview:
o  Chain-of-Thought

o Beam Search

o  Self-Consistency

o Self-Certainty

o Confidence


https://arxiv.org/pdf/2201.11903
https://aclanthology.org/2023.findings-emnlp.247.pdf
https://arxiv.org/pdf/2203.11171
https://arxiv.org/pdf/2502.18581
https://arxiv.org/pdf/2508.15260?

Self-Consistency 1 ictr 2023

e Generate multiple output and decide on majority.

Greedy decode
This means she uses 3 + 4 = 7 eggs every day.

Chain-of-thought

Language She sells the remainder for $2 per egg, so in :
prompting model total she sells 7 * $2 = $14 per day. The answer is $14. ]
The answer is $14.
Self-consistency Sample a diverse set of Marginalize out reasoning paths
reasoning paths 7 to aggregate final answers
= = — |
ﬂ.}: If there are 3 cars in the parking \ She has 16 - 3 - 4 =9 eggs \
lot and 2 more cars arrive, how many left. So she makes $2*9 = | The answer is $18.
cars are in the parking lot? $18 per day. | ) \
A: There are 3 cars in the parking lot i ~ \
already. 2 more arrive. Now there are This means she she sells the \
3 +2=5cars. The answer is 5. remainder for $2* (16 - 4 - 3)| The answer is $26.
Q: Janet’s ducks lay 16 eggs per day. Language . 1 Y,
She eats three for breakfast every model B
morning and bakes muffins for her She eats 3 for breakfast, so | )
friends every day with four. She sells she has 16 - 3 = 13 left. Then |
the remainder for $2 per egg. How she bakes muffins, so she The answer is $18.
much does she make every day? has 13 - 4 = 9 eggs left. So 1
she has 9 eggs * $2=$18. |

Q:

[1] Self-Consistency Improves Chain of Thought Reasoning in Language Models (Wang et.al. 2023)



https://arxiv.org/pdf/2203.11171

Self-Certainty 2 newps 2025

Voting and certainty.

Question

Kylar went to the store to buy glasses for his new apartment. One
glass costs $5, but every second glass costs only 60% of the
price. Kylar wants to buy 16 glasses. How much does he need to
pay for them?

Correct Solution:

Kylar needs to pay 64 dollars for the 16 glasses, as each pair
costs $8 and he buys 8 pairs.

1
Self-Certainty (CE) = ——
elf-Certainty (CE) e

= v Wrong Step: Understanding the question as a geometric series.

Response 1: Reasoning 1 + Answer: 12.5 Self-Certainty: 17.13

—_— Response 2: Reasoning 2 + Answer: 64

Response 3: Reasoning 3 + Answer: 64

Self-Certainty: 16.94
Self-Certainty: 16.36

Response 4: Reasoning 4 + Answer: 50

Response 5: Reasoning 5 + Answer: 50

Response 6: Reasoning 6 + Answer: 50

Self-Certainty: 16.21
Self-Certainty: 16.13
Self-Certainty: 15.87

n v
Zlog(p(ﬂx’yﬁi))' U(T)

i=1 j=1

— * Wrong Step: Calculating the remaining 15 glasses at $3 each.

Self-Consistency: 50 Q

>  Self-Certainty: 12.5 Q

Self-Certainty + Borda Voting (p = 1):

12.5: 6 votes
64: 9votes
50: 6votes

=(N—r+1)?

[2] Scalable Best-of-N Selection for Large Language Models via Self-Certainty (Kang et al. 2025)



https://arxiv.org/pdf/2502.18581

Confidence [3] ICLR 2026

e Use different part of reasoning and token confidence to determine the final output.

Ci=—

1

|

k
> log P,(j),
j=1

— Token Confidence c<16 l6<c<18 18<c<20 20<c
C=-% Z};l logP,(j) where logP;(j) is one of the top-k token logprobs at token i

=
I

Lethe‘tﬂnk about this problem step by#tap.'Stsp 1-1 ythag formula: all primitive triples can kﬂL by x = m? — n? ... But wait, let me think again ...The final answer is 109.

— Group Confidence
C¢ = avg(Cx—n+1, Cx—n+2, -, Ck—1, Cx) where current token Cy, group size n
lLst me think about this problem step by stfpi Stepl1: Pythagorean triple formula: all primitive triRleslcan be generated by x = m? — n? ... But wait, let me think again ...The final answer is 109.

1 1
current Cy current Cy

Tail Confidence

Crait = avg(Cn—k+1, CN—K+2, ---» CN—1, Cn) where last tokens K, total tokens N
Let me think about this problem step by step. Step 1: Pythagorean triple formula: all primitive triples can be generated byx = m? — nzr.. But wait, let me think again ...The final answer is 109AI

Last K tokens

TailConf: Croiy e

The final answer is 109
V(a) =17

of them Thefinal answeris 103 C=15

/ Bottom 10% Group Conf: C;, = avg(Co,Cy, ..., Cx_1,Cy) selectone
—_

o high - 90% The final answer is 109
\ Bottom 10%ofalll; = .\ . o cveristos Ge13 % V() = 15 = (17 + 13)/2
Lowest Group Conf: Cigyes: = {;?é% CGJ' The final answeris 104 C=11 §
Average Trace Conf: Caug = l/N Z{\l=1 Ci The final answer is 98 Cc=9
Trace Confidence Measurements Confidence Filtering Conf-Weighted Majority Voting

[3] Deep think with confidence (Fu et al. 2025)



https://arxiv.org/pdf/2508.15260?

Assignment Format

e This homework consists of 20 questions worth a total of 10 points.

o Part 1: 18 Paper Reading questions (0.5 pt each).
o Part 2: 2 Coding questions (0.5 pt each).

e You only need to complete the quiz on NTU Cool and submit it.

e It might be useful to go through a Colab tutorial on these topics first, then answer

some paper-reading questions.


https://colab.research.google.com/drive/1_z4JryPWnITLAwtytVwu75FZMx9giT3R?usp=sharing

Dataset

e We use the accuracy of GSM8K to evaluate the ability of LLM.

e FEach problem in the problem set is a math problem, structured as follows:

Q: Weng earns $12 an hour for babysitting. Yesterday, she just did 50 minutes of
" babysitting. How much did she earn?

Weng earns 12/60 = $<<12/60=0.2>>0.2 per minute. Working 50 minutes, she
earned 0.2 x 50 = $<<0.2*50=10>>10.
#### 10



Metric

e Accuracy and correct generated format correct.

Weng earns 12/60 = $<<12/60=0.2>>0.2 per minute. Working 50
minutes, she earned 0.2 x 50 = $<<0.2*50=10>>10.
#### 10

Weng earns 12/60 = $<<12/60=0.2>>0.1 per minute. Working 50
minutes, she earned 0.1 x 50 = $<<0.1*50=5>>5,
#H### 5

Weng earns 12/60 = $<<12/60=0.2>>0.2 per minute. Working 50
minutes, she earned 0.2 x 50 = $<<0.2*50=10>>10.
##1110

10




Submission & Deadline

e Submit your homework to NTU Cool, you don’t need to submit your code.

e There is no submission limit for the NTU Cool quiz. Your highest score among all
attempts will be taken as your final grade.

e Deadline: 6/4 (Thu.) 23:59

e No late submission is allowed

11



Grading Release Date

e The grading of the homework will be released by 2026/06/07 23:59:59 (UTC+8)

12



Grading - Requlations

e You should NOT plagiarize, if you use any other resource, you should cite it in the

reference.

e Do NOT share codes or prediction files with any living creatures.

e Your final grade x 0.9 and get a score 0 for that homework if you violate any of the
above rules first time (within a semester).

e Your will get F for the final grade if you violate any of the above rules multiple (> 1)
times (within a semester).

e Prof. Lee & TAs preserve the rights to change the rules & grades.

13



If You Have Any Questions

e NTU Cool HW8 {E% 1R [=
o WNMERRZBHEERTRIEESEHIEF,

o BEHMEEFLRBIENTU Cool5timE RIS RE
e Email: ntu-mI-2026-spring-ta@googlegroups.com

o Title should start with [ML 2026 Spring HW8]

o Email with the wrong title will be moved to trash automatically

e TA Hours
o Each Friday before / after class:
m (Fri.)13.20~14.10/17:30~18:00
m Location: {51112

FE— 1A NTU Cool &3

14
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Chinese + English




01

(Choose one)

B8 Self-Consistency Improves Chain of Thought Reasoning in Language Models, & Z%—{& test question 11T self-consistency
decoding, FEHEFI T IS ERMIIEREIEF :

1.  {&E{%& sampled reasoning path & parse / extract final answer
2. ¥ final answers {4 aggregation, 5140 majority vote 2k answer-level marginalization
3. f{EAAE few-shot Chain-of-Thought exemplars B prompt i LLM #{TH#IE
4.  Fi stochastic decoding sample %1{& diverse reasoning paths, A& R EX greedy path
5. [A{# aggregated support & /4 final answer
A. 34125
B. 31425
C. 34215
D. 43125

E. 34152



02

(Choose three)

THIHLEAERE T, self-consistency B RETEEZ R ?

A. Task B final answer R & parse 8t normalize, HIINZEEERE essay. MK T HEH

B. Model ZE 4% /) sampled reasoning paths #F;24 diversity, BE K X sampling Eff L#EF# greedy decoding
C. Model E4£ 1R % fluent but logically invalid reasoning paths, {# majority vote #K$E R EEFE

D. Task HBAHE AT LLELRY final answer, M A A [E reasoning paths EUKHE| EHERE

E. Inference budget ft. &5 &= 4 £1& sampled reasoning paths, B answer extraction 7] LI E SE R



03

(Choose three)
B self-consistency BI#ZIDAEE, T 51 BBLE Rl IE7E 2

A. Self-consistency {&5% complex reasoning problem RIREF7E Z 1A BB & ¥EHY reasoning paths, BiELE paths Al gEYK K EI Rl — &
correct answer

B. Self-consistency BIEFZB1ZEZ:I#E—1{E extra verifier model, FAZK &S 1§ reasoning path EHFIEHE
C. Self-consistency B] LK IRfiZ R ¥t latent reasoning paths f#f marginalization, A~ 2 R#E{E single greedy path
D. Self-consistency Z—#& training-free decoding strategy, BE A& ZE$7 LLM parameters

E. Self-consistency FMIEZHR/ZF Chain-of-Thought exemplars, {##&! 2 A answer-only prompting



04

(Choose one)

R4 paper, self-certainty #I4% DM & &350 T 5 — B & 2

A. §t& generated response IR E, EA#KH response BH reasoning #i5t

B. REtE sampled tokens 4 average log-probability, ST £ Z k& Efth vocabulary tokens

C. EA%&E{E decoding step #J entire token probability distribution, #EE 2 7EE%GIE$ next token prediction B certainty /
concentration

D. #t final answer f# majority vote, ;ZBHHIBRBRLHNER

E.#HA%—@ LLM #%&={& response #1T pairwise comparison, F#E H&{E response



05

(Choose two)
1R1% self-certainty paper 8 experimental results / discussion, T Il Bi§LE gk b 1IF f#E 2
A. Self-certainty a LIF#2 Best-of-N selection, M EAEE%E5 I external reward model

B. £ HBA% final answer #J mathematical reasoning tasks £, BEfifl self-certainty selection X" —E#& & self-consistency, Fitt
paper #—#{#F Borda voting #5§& confidence ranking E2 answer frequency

C. Paper S RO{EFSIEH self-consistency R EETE mathematical reasoning tasks LR EAth test-time scaling A%

D. Paper $&H self-consistency AT LI B #ABEIE open-ended code generation, Bl A&FTH code outputs EEEHIZTE string-match AR —1&
final answer

E. Self-certainty BIZ8REE sample size N #EEd, Etk N =1 0 N = 64 7£ Best-of-N selection ¥ E:2HERI



06

(Choose two)
BAR self-certainty & AvgLogP / negative perplexity BoZE R, T 51| HLE fol 1IE 7 2

A. AvgLogP / negative perplexity = Z1R#E generated tokens 4 probability ; self-certainty BlIF| Fi&{E decoding step & entire token
probability distribution

B. Self-certainty "] LA/ Bt model output distribution B concentration, AR Z sampled token K5 F % 53
C. Negative perplexity 1 self-certainty SE£ %8, EAME#BR{KFE generated token #J likelihood
D. Self-certainty %2 logits B probability distribution, E Lt AT LATESEE black-box B ARt logprobs # APl ESEEEE

E. Self-certainty R final answer string, &~{&F intermediate generation steps # token distribution



07

(Choose three)

B8H Deep Think with Confidence 3E5& paper BIEZ motivation, T 5 HiLE b 1E 7 2

A. Standard self-consistency / majority voting &42fi#& reasoning traces tRARZEEE, A[geiE low-quality traces 822 final answer
B. Parallel thinking & A vl LI F+ reasoning accuracy, {E& & 4 K2 reasoning traces, FE Lk inference overhead & & traces #1810
C. Global confidence measure FEZE5E% reasoning trace ¥ BEFTE, F LA EESFZK early stop low-quality trace

D. DeepConf BFEB1Z23#E— @4 &8 reward model, i reward model B LLM A & # next-token distribution

E. DeepConf 24 low-confidence reasoning segments FE#HEIZR, RAEMEE final answer correctness T4 &



08

(Choose three)

B8R Deep Think with Confidence f#FEY confidence measurements, T 5! BfLE &k 1IE 7 2

A. Token Confidence 2iRIEEE7EEE decoding position B top-k token probability distribution 51, FZRKIREZGIER certainty

B. Average Trace Confidence Z4EZ{§ trace B token confidence ), {BE[gEEZFE/SER reasoning breakdown

C. Bottom 10% Group Confidence &£/} confidence &x{EEI— &% group, FAZRIFEIE trace P axAIREH fEIRERY reasoning segments
D. Tail Confidence SE£ 72 final portion of reasoning trace, R & trace FAZERI tokens, E % early tokens ¥t final answer i EE

E. Lowest Group Confidence ZFT#& group confidence s X {E, LXK trace FRIEFI#I—EE reasoning



09

(Choose three)
B8 DeepConf-low 1 DeepConf-high B online thinking, T 51 BB LE f 1E 7 2

A. DeepConf-low &£ top n = 10% B warmup traces 2RE% E & @& confidence threshold, &Ltk online generation FF& L%
aggressive it early stop low-confidence traces

B.DeepConf-high {£F top n = 90% I warmup traces ZRE&EEE T confidence threshold, &Lk online generation FF &R B %
traces

C. Online thinking SE2FRFEE offline warmup, E% threshold s 2R B HEE NEMNE
D. Online generation &, #N8& B#il group confidence {E#? threshold s, §% trace AJ LL# early terminated

E. DeepConf-low / high BIZEZEMR—EHZE model training, F—EFEZE model training



010

(Choose two)
B8 Chain-of-Thought prompting E2 Self-Consistency FIEE{R, T 51 HELE fk ik IE 7% 2

A. Chain-of-Thought prompting @& iZ#£ 3! & 4 —1& reasoning path; Self-Consistency BI7E CoT E## £ sample £1& reasoning paths
& 4A final answers

B. Self-Consistency #J B FITEMRFEERFTA intermediate reasoning steps, R{R¥ final answer
C. Greedy CoT AIRERE —REhA early mistake &2 final answer $£i3 ; Self-Consistency EiB % 1§ sampled paths [§IE;E5E E &
D. Self-Consistency w7& fine-tune 22!, FE{ZZ 2 E#HFERM reasoning chain

E. Chain-of-Thought prompting #1 Self-Consistency St £ &R, &~ aE— e H



011

(Choose four)

THIHLEE R T, Chain-of-Thought prompting RIREAR— E#A2KEABENE, EE b E R EIRE?

A. Task K RFEZEE factual lookup BREFL 7758, FFE multi-step reasoning

B. Model A /N reasoning capability I~ &, E4H#] intermediate steps ARt R 2 E LI SBEERE LIS rationalization
C. Evaluation Ri%E &% final answer, MEEHH TR reasoning EFE X

D. Task EE %% arithmetic reasoning, M E final answer 7] LA BAREER %

E. Prompt 14 CoT exemplars Ef test task B4 reasoning pattern ZR2RB K, EFERE(FENKR AR HEAR



012

(Choose three)
B8 Chain-of-Thought prompting B implementation / evaluation, T 5| B {i % & 12
A. 7£ answer extraction F&E%, #§ reasoning text # final answer 7BRIE, ##%E reasoning KK FZ final answer parsing

B. tL#& Direct prompting., Chain-of-Thought prompting. Self-Consistency with CoT, "] LAE Bi##7 intermediate reasoning Ei
multi-sample aggregation FI%L R

C. & H CoT #4T math reasoning, FEEZE £ A48 & final answer, REF{h reasoning text 2 B E 2R Fth5
D. ##% multiple-choice tasks, AILIERER ZEBMHEEHE R, 0 Therefore, the answer is (C), LAB#IE parsing ambiguity

E. AT&KIt CoT %E, prompt R examples fEzx 5 £ B BiZ(E 75 R, HAKRILEERENS



013

(Choose one)

BREXEREH 5 & sampled outputs, £ final answers 2 confidence 31, standard Self-Consistency majority voting 1 confidence-weighted voting

BER 2 Bl A AT 2

Trace 1: Answer = A, confidence = 0.96

Trace 2: Answer = A, confidence = 0.94

Trace 3: Answer = B, confidence = 0.55

Trace 4: Answer = B, confidence = 0.52

Trace 5: Answer = B, confidence = 0.50

A. Majority voting 3£ A; confidence-weighted voting 3£ A
B. Majority voting # B; confidence-weighted voting 1% A
C. Majority voting 3& B; confidence-weighted voting #E B
D. Majority voting £ A ; confidence-weighted voting £ B

E. Mg AEMBERE



014

(Choose three)

B/ majority voting. confidence-weighted voting. Best-of-N selection, T | BLE #&f 1E #E 2

A. Majority voting £E%E final answer frequency, BE R EEZEE &% reasoning trace MIMBEEE
B. Confidence-weighted voting a] LI§Z high-confidence traces ¥t final decision E 4 K&

C. Best-of-N selection #B £ =2 E %1 sampled candidates HZEH —{EE4FHI response, MA—EHRE final answers AJ#
string-match aggregation

D. Majority voting — 3tk confidence-based selection Ei# & open-ended code generation, K% code ;& B EEEEME

E. Confidence-based methods SE2 A HEBEREIH logits / probability distribution, th RFEZEE confidence proxy



015

(Choose three)
B# Chain-of-Thought prompting. Self-Consistency. Self-Certainty Z E#IZE, T 5Lk $kb EFE 2
A. Chain-of-Thought prompting ¥ Zi%;:& prompt F1#] intermediate reasoning demonstrations, 5|E#&%! 7 [B1% /i Z 4 reasoning steps

B. Self-Consistency & }£31# Chain-of-Thought prompting £, #Ei@ sampling Z & reasoning paths #iZE#& final answers ZREF{EE—
PR S8 ER A R b

C. Self-Certainty #J#%1>21E A external reward model ¥ & candidate response T4, Et—FEFHZEEES} training
D. Self-Certainty | model generation B4 token probability distribution / logits {45t response quality, AKX Best-of-N selection

E. Chain-of-Thought prompting. Self-Consistency. Self-Certainty #84@ 85 #7 LLM parameters F &E{#



016

(Choose four)

B/ beam search E Self-Consistency BIZ R, T 51| HiLE fuk IF 7 2

A. Beam search # decoding ;8 &R B BAIN &= top-B partial sequences, i XS EREL candidates

B. Self-Consistency @& & sample Z{&5E% reasoning paths, iti#R#% final answer frequency 2% answer-level aggregation & &
C. Beam search 1B 1Z:@ % 21k E| sequence-level score #= /) output, A ¥ final answers f# majority voting

D. RE beam size %} sampled paths #t£, beam search 1 Self-Consistency FiE£%E

E. Beam search @& T~ EE stochastic sampling; &% A deterministic decoding FEE#EE!, #EREHEZE deterministic B



017

(Choose one)

{&=E% vocabulary RF {A, B, C}, f£ beam size = 2 #J beam search, &={& sequence B score & cumulative log probability,
BE41%— token B9 log probability &:A: -0.1, B:-0.3, C:-1.5 FHLtFE—SRE A B,

% — 4589 conditional log probability 307 :

After A:
AA:-2.0, AB:-0.4, AC:-0.5

After B:
BA:-0.2, BB:-0.3, BC:-2.0

EME S ER%, beam search EREMWMIE partial sequences ?

A.AB F1 AC

B. BA #1 BB

C. AB #1 BA

D. AA 1 BA

E.AF0IB
s



018

(Choose three)

B#H beam search £ LLM reasoning tasks 1 RIRR |, T 51| iR LE £k ik IE 7 2

A. Beam search fR[F{& & high-probability sequences, {E high-probability reasoning path X—E & &[\ correct answer,
B. Beam search #%{& beams FIREE EMELl, EF—ERERHE stochastic sampling AR#KHI reasoning diversity.

C. #£ Chain-of-Thought reasoning 1, beam search ZX{RRI/EEF high-probability token, AJREE K model & R{BEER/ reasoning
pattern,

D. Beam search & B&)¥t final answers f# majority voting, Bt BEZER Self-Consistency,

E. Beam search — Lt greedy decoding HEE 4> inference compute, RIAE R LIEIFRE £1& sequence,



019

s #iE colabaccuracy table:

method accuracy correct total budget avg_runtime_sec avg_valid_answers

Confidence
Direct Inference
Self-Certainty

Self-Consistency




020

(Choose one)

RIBQIBI AR, 5 accuracyXIBRIAE R E ?
A. Self-Certainty

B. Direct inference

C. Self-Consistency

D. Confidence



English problems




01

(Choose one)

According to Self-Consistency Improves Chain of Thought Reasoning in Language Models, if we want to apply self-consistency
decoding to a test question, what is the correct order of the following steps?

1. Parse / extract the final answer from each sampled reasoning path
2.  Aggregate the final answers, for example by using majority voting or answer-level marginalization
3.  Use a prompt containing few-shot Chain-of-Thought exemplars to make the LLM perform reasoning
4.  Use stochastic decoding to sample multiple diverse reasoning paths instead of taking only the greedy path
5.  Return the final answer with the highest aggregated support
A. 34125
B. 31425
C. 34215
D. 43125
E. 34152



02

(Choose three)
In which of the following situations might the effectiveness of self-consistency be limited?
A. The task’s final answer is difficult to parse or normalize, such as in long-form essay generation or open-ended subjective responses.

B. The model produces sampled reasoning paths with very little diversity, causing the K samples to behave almost like repeated greedy
decoding.

C. The model produces many fluent but logically invalid reasoning paths, causing majority voting to be dominated by incorrect answers.
D. The task has a clearly comparable final answer, and different reasoning paths often converge to the correct answer.

E. The inference budget allows multiple sampled reasoning paths, and answer extraction can be performed reliably.



03

(Choose three)
Which of the following statements correctly describe the core idea of self-consistency?

A. Self-consistency assumes that a complex reasoning problem may have multiple different but valid reasoning paths, and these paths
may converge to the same correct answer.

B. The main goal of self-consistency is to train an extra verifier model to determine whether each reasoning path is correct.
C. Self-consistency can be understood as marginalizing over latent reasoning paths, rather than relying on a single greedy path.
D. Self-consistency is a training-free decoding strategy and usually does not require updating the LLM parameters.

E. The main contribution of self-consistency is to remove Chain-of-Thought exemplars and make the model use answer-only
prompting.



04

(Choose one)
According to the paper, which of the following best describes the core idea of self-certainty?
A. Measuring the length of the generated response, because a longer response usually indicates more complete reasoning.

B. Computing only the average log-probability of the sampled tokens, while completely ignoring the probabilities of other vocabulary
tokens.

C. Using the entire token probability distribution at each decoding step to measure the model’s certainty / concentration about the
next-token prediction.

D. Applying majority voting over the final answers and selecting the answer that appears most frequently.

E. Using another LLM to perform pairwise comparison over the responses and selecting the best response.



05

(Choose two)
According to the experimental results / discussion in the self-certainty paper, which of the following statements are correct?
A. Self-certainty can be used for Best-of-N selection without additionally training an external reward model.

B. On mathematical reasoning tasks with clearly defined final answers, pure self-certainty selection does not always outperform
self-consistency; therefore, the paper further uses Borda voting to combine confidence ranking with answer frequency.

C. The paper’s evaluation shows that self-consistency only outperforms other test-time scaling methods on mathematical reasoning
tasks.

D. The paper states that self-consistency naturally handles open-ended code generation, because all code outputs can be reliably
string-matched into the same final answer.

E. The effectiveness of self-certainty is independent of the sample size (N), so (N = 1) and (N = 64) should theoretically produce the
same result in Best-of-N selection.



06

(Choose two)
Which of the following statements correctly describe the difference between self-certainty and AvgLogP / negative perplexity?

A. AvgLogP / negative perplexity mainly relies on the probability of the generated tokens, while self-certainty uses the entire token
probability distribution at each decoding step.

B. Self-certainty can reflect the concentration of the model’s output distribution, rather than only how likely the sampled token itself is.

C. Negative perplexity and self-certainty are completely equivalent, because both only depend on the likelihood of the generated
tokens.

D. Self-certainty does not require logits or a probability distribution, so it can be fully computed using a completely black-box API that
does not provide logprobs.

E. Self-certainty only looks at the final answer string and does not use the token distribution from intermediate generation steps.



07

(Choose three)
Which of the following statements correctly describe the main motivation of Deep Think with Confidence?

A. Standard self-consistency / majority voting treats all reasoning traces equally, which may allow low-quality traces to affect the final
answer.

B. Parallel thinking can improve reasoning accuracy, but it generates many reasoning traces, so the inference overhead increases with
the number of traces.

C. A global confidence measure requires the complete reasoning trace to be computed, so it is not suitable for early stopping
low-quality traces.

D. The main goal of DeepConf is to train an external reward model to replace the LLM’s own next-token distribution.

E. DeepConf assumes that low-confidence reasoning segments should not be observed, because they are completely unrelated to
final answer correctness.



08

(Choose three)
Which of the following statements correctly describe the confidence measurements used in Deep Think with Confidence?

A. Token Confidence is computed from the model’s top-k token probability distribution at a specific decoding position, and is used to
reflect the model’s certainty at that position.

B. Average Trace Confidence averages the token confidence over the entire trace, but it may hide local reasoning breakdowns in the
middle of the trace.

C. Bottom 10% Group Confidence focuses on the lowest-confidence groups, helping identify reasoning segments that are most likely to
be problematic.

D. Tail Confidence completely ignores the final portion of the reasoning trace and only measures the beginning tokens, because early
tokens are most important for the final answer.

E. Lowest Group Confidence is the maximum value among all group confidence scores, so it represents the smoothest part of the
reasoning trace.
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(Choose three)
Which of the following statements correctly describe online thinking in DeepConf-low and DeepConf-high?

A. DeepConf-low uses the top n=10%\eta = 10\%n=10% of warmup traces to set a stricter confidence threshold, so it more
aggressively early stops low-confidence traces during online generation.

B. DeepConf-high uses the top n=90%\eta = 90\%n=90% of warmup traces to set a looser confidence threshold, so it keeps more
traces during online generation.

C. Online thinking does not require any offline warmup, because the threshold sss is a fixed value built into the model parameters.
D. During online generation, if the current group confidence falls below the threshold sss, the trace can be early terminated.

E. The difference between DeepConf-low and DeepConf-high is that one requires model training while the other does not.
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(Choose two)
Which of the following statements correctly describe the relationship between Chain-of-Thought prompting and Self-Consistency?

A. Chain-of-Thought prompting usually makes the model generate one reasoning path, while Self-Consistency samples multiple
reasoning paths based on CoT and aggregates the final answers.

B. The purpose of Self-Consistency is to remove all intermediate reasoning steps and keep only the final answer.

C. Greedy CoT may produce an incorrect final answer due to an early mistake in a single reasoning path; Self-Consistency reduces
this risk by using multiple sampled paths.

D. Self-Consistency requires fine-tuning the model so that it learns to generate longer reasoning chains.

E. Chain-of-Thought prompting and Self-Consistency are completely unrelated and cannot be used together.
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(Choose four)
In which of the following situations might Chain-of-Thought prompting fail to bring clear improvements, or even cause problems?
A. The task only requires simple factual lookup or single-step classification, and does not require multi-step reasoning.

B. The model is too small or lacks sufficient reasoning capability, so the generated intermediate steps may be fluent but incorrect
rationalizations.

C. The evaluation only accepts a short final answer, but the model outputs long reasoning, causing format mismatch or parsing failure.
D. The task requires multi-step arithmetic reasoning, and the final answer can be clearly verified.

E. The CoT exemplars in the prompt are very different from the reasoning pattern required by the test task, causing the model to
imitate an incorrect format or reasoning style.
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(Choose three)
Which of the following are reasonable practices for implementation / evaluation of Chain-of-Thought prompting?

A. During answer extraction, separate the reasoning text from the final answer to prevent long reasoning from interfering with final
answer parsing.

B. Comparing Direct prompting, Chain-of-Thought prompting, and Self-Consistency with CoT can help analyze the effects of
intermediate reasoning and multi-sample aggregation.

C. When using CoT for math reasoning, we should completely ignore the final answer and only evaluate whether the reasoning text
looks fluent.

D. For multiple-choice tasks, we can ask the model to output a fixed final-answer format, such as Therefore, the answer is
(C), to reduce parsing ambiguity.

E. To maximize the effectiveness of CoT, the examples in the prompt should be as unrelated to the target task as possible, so the
model does not over-imitate them.
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(Choose one)

Suppose a question has 5 sampled outputs with the following final answers and confidence scores. What are the results of
standard Self-Consistency majority voting and confidence-weighted voting, respectively?

Trace 1: Answer = A, confidence = 0.96
Trace 2: Answer = A, confidence = 0.94
Trace 3: Answer = B, confidence = 0.55
Trace 4: Answer = B, confidence = 0.52
Trace 5: Answer = B, confidence = 0.50

A. Majority voting selects A; confidence-weighted voting selects A
B. Majority voting selects B; confidence-weighted voting selects A
C. Majority voting selects B; confidence-weighted voting selects B
D. Majority voting selects A; confidence-weighted voting selects B
E. Both methods cannot determine the answer
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(Choose three)
Which of the following statements about majority voting, confidence-weighted voting, and Best-of-N selection are correct?

A. Majority voting primarily relies on the frequency of final answers, and typically does not consider the quality differences among
individual reasoning traces.

B. Confidence-weighted voting allows high-confidence traces to have a greater influence on the final decision.

C. The goal of Best-of-N selection is to choose a better response from multiple sampled candidates, and it does not necessarily require
that final answers can be aggregated via string matching.

D. Majority voting is always more suitable than confidence-based selection for open-ended code generation, because code does not
have syntactic variation issues.

E. Confidence-based methods do not require model outputs such as logits or probability distributions, and do not rely on any form of
confidence proxy.
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(Choose three)

Which of the following statements correctly describe the differences among Chain-of-Thought prompting, Self-Consistency, and
Self-Certainty?

A. Chain-of-Thought prompting mainly uses intermediate reasoning demonstrations in the prompt to guide the model to generate
reasoning steps before answering.

B. Self-Consistency is usually built on top of Chain-of-Thought prompting. It samples multiple reasoning paths and aggregates the final
answers to reduce the risk of relying on a single reasoning path.

C. The core idea of Self-Certainty is to use an external reward model to score each candidate response, so it always requires
additional training.

D. Self-Certainty uses the token probability distribution / logits produced during model generation to estimate response quality, and can
be used for Best-of-N selection.

E. Chain-of-Thought prompting, Self-Consistency, and Self-Certainty all require updating the LLM parameters before they can be used.
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(Choose four)
Which of the following statements correctly describe the differences between beam search and Self-Consistency?

A. During decoding, beam search keeps the current top-B partial sequences with the highest scores and expands these candidates
step by step.

B. Self-Consistency usually samples multiple complete reasoning paths and determines the output based on final answer frequency or
answer-level aggregation.

C. The goal of beam search is usually to find an output with a high sequence-level score, rather than performing majority voting over
final answers.

D. As long as the beam size equals the number of sampled paths, beam search and Self-Consistency are completely equivalent.

E. Beam search usually does not require stochastic sampling; with deterministic decoding and a fixed model, its result is usually
deterministic.
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(Choose one)

Suppose the vocabulary only contains {A, B, C}.We use beam search with beam size = 2, and each sequence is scored by
cumulative log probability.

The first-step token log probabilities are: A: -0.1, B: -0.3, C: -1.5
Therefore, the first step keeps A and B. The second-step conditional log probabilities are:

After A:
AA: -2.0, AB: -0.4, AC: -0.5

After B:
BA:-0.2, BB: -0.3, BC: -2.0

After expanding the second step, which two partial sequences will beam search keep?

A. AB and AC
B. BA and BB
C.AB and BA
D. AAand BA
E.Aand B
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(Choose three)
Which of the following statements correctly describe the limitations of beam search in LLM reasoning tasks?

A. Beam search tends to keep high-probability sequences, but a high-probability reasoning path does not necessarily lead to the
correct answer.

B. The multiple beams maintained by beam search may be highly similar, and therefore may not provide the same level of reasoning
diversity as stochastic sampling.

C. In Chain-of-Thought reasoning, if beam search overly favors locally high-probability tokens, it may amplify common but incorrect
reasoning patterns learned by the model.

D. Beam search automatically performs maijority voting over final answers, and is therefore equivalent to Self-Consistency.

E. Beam search always requires less inference compute than greedy decoding, because it keeps multiple sequences simultaneously.
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Please take a screenshot of the accuracy table in Colab.

method accuracy correct total budget avg_runtime_sec avg_valid_answers

Confidence
Direct Inference
Self-Certainty

Self-Consistency
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(Choose one)

According to the result shown in the Q19 image, which method has the lowest accuracy?
A. Self-Certainty.

B. Direct inference.

C. Self-Consistency.

D. Confidence.



