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Problem Question: Every morning Aya goes for a $9%-kilometer-long walk and stops at a coffee shop afterwards. When she walks at a constant
speed of $s$ kilometers per hour, the walk takes her 4 hours, including $t$ minutes spent in the coffee shop. When she walks $s+2%$
: BN kilometers per hour, the walk takes her 2 hours and 24 minutes, including $t$ minutes spent in the coffee shop. Suppose Aya walks at $s+
Large Reasonmg Models generate thlnkmg \frac{1}{2}$ kilometers per hour. Find the number of minutes the walk takes her, including the $t$ minutes spent in the coffee shop. y
tokens in long chains of thought, leading to high
' A
: : : Soln: s = 2.5 km/hr, t =24 mins. The resultis 9/ (2.5 + 0.5) * 60 + 24 = 204 minutes.
inference latency that scales linearly with CoT Small Model". X SpecReason .4 [ ( ) )
length (often thousands of tokens). AU, LSS U7 IO [ETREUISD [Pl
step by step. ... In thg first scengrio, | | s rasd] e aElhie LG e e EAEE
240; L= 90/ 03897 lak}ﬂg th_le_hp03|:[t|ve First, let me try to ;r:léhetftss’; ?Zerl]r?tclr?é these equations to t/60 as a Salution:
root- s =Y. /. ... TUS, 1= — the probl RS find s and t, th — iable t '
- 20 (s sario) =102+ || 5P PPN cecondsconaron  MYSEISh R ise ™ ANe T wnoceatz0s)
nsignts 12*sqrt(19) ~ 139.6932. ... The result ' 144 -1=9/(s + 2). new walking 1 b
, _ g time. call it t’ = 1/60.
Is \boxed{1055} minutes.
1. Many intermediate steps are easier than end- [Score: 6] [Score: 2] [Score: 8] [Score: 8]
to-end reasoning (arithmetic, case checks, Base Model'wi% | v
. . First, | need to determine Aya's First | dt
routine |OgIC) walking speed, s, and the time she deltrzr;nirr::eAya?s |
2. Reasoning progress depend on insights, not spends in the coffee shop, ... So, @ walking speed, s, ?;gbef‘jatg;”u;t-@f;
equation 1. 9/S + = 4. cquation d the ti h = s .
exact tokens 2: 9/(s+2) + t/60 = 2.4. ... Thus, s = ane e Bme Ste 9/(s+2) + t/60 = 2.4.

spends in the coffee

2.5,andt=24. .. Theresultis shop, t.

\boxed{204} minutes.

3. Occasional mistakes can be corrected via

self-reflection

Method Results
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e First generate reasoning steps with a MATH AIME GPQA
301 A

small model; base model “verifies” each - s . : Iy
e s 20 p 3
step and generates a utility score | -

10
e Accept semantically useful steps (utility 5'°Latency1(§)° 150 0 ng’tency (5)460 100 Lateﬁfyo(s) 300
score > acceptance threshold);
otherwise, reject and regenerate with

base model

Token-Level
Equivalence

9/s +1/60 = 4

Semantic-Level
Equivalence

\frac{9}{s} + \frac{t}{60} = 4

e Fast (1.4-3.0x speedup) and accurate (+0.4-9.0%) LRM inference!
e [rades off accuracy for latency via changing the acceptance threshold
e Reduces #output tokens, improving accuracy under same token budget

Semantic-Level

/s +t' = 4 (' = t/60) Similarity

e \erification uses a single prefill pass to

generate a single token->extremely low
overhead
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The spectrum of approximations of an example reasoning step





