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LLM are conversational, so should the evaluation be
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LLM are conversational, so should the evaluation be
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LLM are conversational, so should the evaluation be

Simulated conversation

_____ > I'm trying to implement X.

I

Do you mean X'?
\.

Q
8 No | want [Requirement 1].

AEFZEDOT—)L

Original intent : (

Sure thing!
o = 8) dg;efulr?gtion(x) :
TILFE3—2 DB IR T TOEREM Veer Please generate X. s

Ineed [Req. 1],  ------ !

[Req 2], .. Q
_ O Well I also need that

Oh, in that case:
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----- > you include
[Requirement 2]?

def function(y,
X):

Absolutely, here it is:
[...]




Back story

HumanEval (Pythona—T 4 I AU FI—4)

User Please imp,emellﬂ the foIIO\fving function: HirO: LLMEEFmﬁ‘:{Ea ':‘iﬁ:ﬁ%h‘\éﬁ'm_‘j_?
from typing import List %)L,\ :/\JQIZLOﬁ\L)Z’\O“J7§$1ﬁL7§T

def below_zero(operations: List[int]) -> bool: - - -
"""You are given a list of deposit and L\O)-C\ Iﬁ,gﬂéﬂl‘]f[if&l:\o
withdrawal operations on a bank account that
starts with zero balance. Your task is to
detect if at any point the balance of account g o= R - -
falls below zero, and at that point function Phll: EE%LLM‘\QAJ&FEEL\jj_(iL&L\O)
should return True. Otherwise it should return
False. T, HWERTIIELY,
>>> below_zero([1, 2, 3])
False
>>> pelow_zero([1, 2, -4, 5])
True



Back story

HumankEval Sharded-HumankEval

Please implement the following function: Write the python function below_zero that finds out if account

balance is ever negative
from typing import List

def below_zero(operations: List[int]) -> bool: The input is a list of ints that represent transaction amounts
"""You are given a list of deposit and
withdrawal operations on a bank account that

starts with zero balance. Your task is to You can assume the initial balance is 0
detect if at any point the balance of account —
falls below zero, and at that point function
Eh(lwld return True. Otherwise it should return Return True if the balance's ever negative, and False otherwise
alse.
>>> below_zero([1, 2, 3])
False E
xample 1
>>> below_zero([1, 2, -4, 5]) P
True
Example 2

TDIRYZRHEL EFERELTRILIEREG D L S%shardZE1ES



PL Generation Tasks

NL Generation Tasks

& Code & Database Actions Math (B Data-to-Text El Summary
Fully-Specified Instruction
Write the Python function Write an SQL query for: Write API function calls: Solve this problem: Write a Table caption: Write a Summary:

def below_zero(ops):
""" You're given a list of
deposits & withdrawals on a bank
account that starts with balance
of 0. Detect if at any point the
balance < @, if so return True,
otherwise False.
>>> [2 example uses]

Find the names of stores
whose number products is
more than the average number
of products per store.

[Schema]

Play songs from the artists
Taylor Swift and Maroon 5,

with a play time of 20 minutes

and 15 minutes respectively,
on Spotify.

[API spec]

Josh decides to try flipping a
house. He buys a house for
$80k and then puts in $50k in
repairs. This increased the
value of the house by 150%.
How much profit did he make?

[Highlighted Table HTML]

The table comes from [URL]
about the 2000 Americas
Cricket Cup.

I've highlighted some cells.

About the following 12
documents, on the following
query: [QUERY]

Documents:
[Documents 1-12]

Write me a function below_zero
to find out if account is ever <0

Input’s a list of ints that are
transactions.

Balance is 0 at the start.

Return True if balance’s ever <0,
o/w return False

[Example 1]
[Example 2]

HumanEval &
LiveCodeBench

Functional
Accuracy

Let's find large stores

Maybe we can define store
size based on its number of
products

A store is large if it has more
than the average number of
products across all stores.

Only return store names &
order doesn't matter

Spider

Functional
Accuracy

Sharded Instructions

Let's make a 35-min playlist

Let's add Taylor Swift songs
Let's also put some Maroon 5

| prefer Taylor Swift, let's do
20 minutes of that

So that leaves 15 minutes
for Maroon 5

My friend Josh sold his home. |
want to know how much profit
he made.

He bought it for $80,000

He spent $50k on repairs

The house value increased by
150%

That's all | know. What's his
profit?

@ Instruction Source & (4 Evaluation

Berkeley Function
Calling Leaderboard

Exact Match

GSM8K

Exact Match

I'm giving you a table, please
write a sentence describing
it. [Table HTML]

Actually focus on these
highlighted cells:
[Highlighted Table HTML]

It came from a page about the
2000 Americas Cricket Cup

The exact page is [URL]

ToTTo

BLEU

| need a summary of 12
documents, on query: [QUERY]
I'll give the docs as | get them,
consider all of them.

Docs 1-2: [Documents 1-2]

Just got four more.
Docs 3-6: [Documents 3-6]

Here'’s a new batch.
Docs 7-10: [Documents 7-10]

I've got two more.
Docs 11-12: [Documents 11-12]

Summiary of a Haystack

Coverage & Citation



Simulating the interactions with a LLM
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Start Simulation | Failed answer attempt Non-answer response Successful answer attempt | Conversation Simulation TypeS
Next Turn Clanfy Incorrect BFull  fpSHARDED & Concar 3 Recap @ SNOWBALL
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,@, <1 shard é] Response é

User Evaluated

Strategy
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No unrevealed DDDDD
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» End Simulation [«
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Transforming single-turn tasks into shards

o FHMODBARHLL VT INEA—2DRRIEDHE
o BALHIESNEDAEFBTRE

e Shuffle-concat IZ&YshardDEF R EZEIEEFE

0. Prepare

©

1. Segmentation

&

2. Rephrasing

©

3. Verification

® %)

4. Inspection & Edit

Jay is making snowballs to
prepare for a snowball fight
with his sister. He can build
20 snowballs in an hour, but 2
melt every 15 minutes. How
long will it take before he has

60 snowballs?

[GSI

|Jay is making snowballs to
prepare for a snowball fight
with his sister.|He can build
20 snowballs in an hour,]but 2
melt every 15 minutes.] How
long will it take]before[ he has

60 snowballs?

How long before Jay's ready
for the snowball fight?

He's preparing for a snowball
fight with his sister.

He can build 20 snowballs in
an hour

He wants 60 snowballs.

Two snowballs melt every 15
minutes.

Simulation

10x FuLL
10x CoNncAT
10x SHUFFLE-CONCAT

P > 08P

CONCAT — FuLL

>08P

SHUFFLE-CONCAT — FuLL

How long before Jay's ready
for the snowball fight?

He's preparing for a snowball
fight with his sister.

He can make 20 snowballs
per hour.

He's trying to get to 60 total.

The problem is that 2 melt
every 15 minutes.

@ < 3 segments

Below degradation
thresholds

@ Manual decision



Experiments

o LIMs:A—T, yO0—XFGELEA
o Small to large (Llama 7B, Gemini, Claude, ...)
o Non-reasoning / Reasoning models (Deepseek R1, 03, ...

o EMARY
o Python, SQLA& R, BA#MF UL, 3L, Data-to-Text, Y
o HARY~100HUTIL, o2al—i3> x10
e FEvaluation
o FEMRE (Performance): /T —T 2 R
o BTEMERE (Aptitude): X REFDERE (90/8\—E 321 IL)
o  AREM (Unreliability): i BREF LR BREFDMEREE (90/3—E22M )L - 10/3—E25()L)
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Averaged Performance drops universally by 39%

o FTRTDETIICEWNT FHMEEIXRIRIZELS (-39%)
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B FuLL CONCAT oy SHARDED Overall

Model
®© B ¥ B B B ©® B ¥ ®\ B 8B © B 5 \ 8 8 6/g &H/p

00 3.1-8B 274 64.1 829 137 639 76 212 477 83.0 158 626 6.5 91.6 62.5
4 OLMo2 188 548 56.1 17.2 80.0 - 16.3 40.5 49.8 143 80.1 - 86.5 50.5
E" Phi4 532 87.6 827 240 892 - 484 79.6 76.0 28.7 904 - 99.0 61.7
0Q 4-Scout 739 927 98.0 353 963 13.7 603 81.5 983 283 929 13.7 91.0 66.0
® CMD-a 720 919 985 343 945 243 616 86.1 984 379 919 213 95.7 58.3
& o3 864 920 898 40.2 8l1.6 30.7 87.2 833 91.5 394 80.0 304 98.1 64.1
A\ 3.7-Sonnet  78.0 939 954 45.6 854 29.3 762 81.5 96.0 533 872 289 100.4 65.9
0 3.3-70B 720 91.1 950 - 91.7 158 527 879 97.0 - 91.8 147 93.1 63.8
@ 40 884 936 96.1 442 938 239 829 91.7 97.1 31.8 919 239 93.8 57:5
& RI1 994 921 97.0 30.7 955 26.1 97.1 899 97.0 389 929 244 102.1 60.4
& 4.1 96.6 93.0 947 546 91.7 265 88.7 86.5 98.5 544 89.7 26.8 97.9 61.8
4 2.5-Flash 97.0 963 884 522 90.6 29.1 925 955 89.2 520 884 294 , 99.0 65.6
4 2.5-Pro 974 973 97.8 550 90.2 312 957 949 98.1 57.1 893 31.8 68.1 1 3 643 249 100.1 64.5

@52 873 940 912 38.0 939 336 909 810 904 37.0 883 328 30.2 96.4 67.2
& 5.1 845 932 91.0 50.8 92.7 302 88.1 804 909 41.1 929 302 23.6 95.3 60.0
%ﬁ L L \ :E 7—_“ ) l/ :E) |E| &5 913 89.0 858 50.8 943 342 913 758 87.7 425 912 337 ‘ - 308 94.4 56.0
&) 5-chat 98.7 96.8 96.7 569 92.1 314 924 923 986 56.8 89.0 309 653 234 97.7 68.4
*% O) 'l‘i ﬁE ;’g. % @ Grok-4 97.5 86.6 893 564 858 322 948 79.7 895 558 86.1 325 820 “ 27.5 98.3 63.9
A\ 4.6-Sonnet  89.8 963 91.6 44.0 91.7 347 932 858 823 55.6 93.0 341 762 474 69.1 101.5 70.5
A\ 4.6-opus 100.0 963 945 473 93.0 37.1 992 925 945 56.7 887 366 86.8 51.2 mEr . 101.6 67.8
4 3-Pro 1000 97.6 985 57.1 942 334 988 983 97.1 612 909 33.1 89.6 529 734 296 100.2 78.2

Table 1: Averaged Performance (P) of LLMs on six tasks (€ Code, & Database, %§ Actions, B Data-to-text, £
Math, and JEl Summary). For each task, conversations are simulated in three settings: @ FULL, & CONCAT, and
als SHARDED. Background color indicates the degradation from the FULL setting. The last two columns average the
performance drops from the CONCAT and SHARDED compared to the FULL in percentages across the six tasks.



Digging deeper into scores
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LLMIFIERATELITHEAETHFTAELY

o IHDEIZEIEWNTEFHMEEIT LMD (HF=VaED)
o LLMIEARELLGIETZWBFIO)MTELT. BEAIRKELEE LTLES

100

75 64.4
60.4

51.7

50 40.5
30.9

25

Averaged Performance

0-20% 20-40% 40-60% 60-80% 80-100%
Conversation Progress At First Answer Attempt

*Code & Math only



Answer Length (chars)
= - =

[e2] o N =y

o =] o o

o o [ == ] o

[=2)

o

o
L

LLMDEIZEIL., T5EIZRLGDTLK

o LLMIFEESI-EIZEZFTEMNEH)EBTEY . REVEFTICH-LEEEZEEZT S
o TWLWEMSPYBELIALLMAEKIZIZFEH>TLVEL

Code Database Data-to-Text Summary
Sharded Answer Length =t ) 2400 -
300 - 5504 2200 -
2501 ' 2000 -
2004 Full: 195
------------------------------ 1800 -
200 -
180 - 1600 A
150 A
Full: 706 | = |f---co--—o—o—ooooooo—-oooitood s 1400 1 Full: 1429
"""""""""""""""""""""""" 100 - Full: 118
1200 -
S ——— | S ———— s N | S ———
1234567 8 91011 1 2 3 4 5 6 7 1 2 3 4 5 o6 7 12345678 91011

Answer Attempt Number Answer Attempt Number Answer Attempt Number Answer Attempt Number



MREBRIEFEENTMND

o ZLDARIIZBEWTHZEMNEWIZEMEREASLY
o HWLWAEAZEIX. ETILARILTWHVELNZEDERN
o HBULWEZEIX, A—H—(ZEHoTEHLHEADLT LY

Relative Assistant Verbosity

Task 0-20% 20-40% 40-60% 60-80% 80-100%

Assistants 1e- ghortest short median long  longest
sponses are ...

Code 55.3 52.3 48.9 46.9 42.5
Math 62.9 64.0 62.1 60.9 56.1
Database 43.8 40.0 37.3 34.3 31.3
Actions 41.5 49.6 54.2 53.6 50.8
Data-to-Text 25.0 24.3 24.0 23.1 21.8
Summary 15.4 14.7 13.5 12.0 10.3

Average 40.7 40.8 40.1 38.6 35.6




Implication

AgentiE 5 IILFEA—2 DEREIR T IR T2 H

o BifffilCshardZBIRATAIEITTIH, KELHEFRSNALY
o Assistant "EBEDBEDIGEIZL>TREET D
o KXUHEHM forget / recall &, Harness TE IR EIXBHIT S

B Full @ Concat Sharded | Recap [ Snowball

100 86.884.4

¢ Recap @ SNOWBALL
L L 5
O 0O [
[] 0 [
O 0O LT 50
[ INEER
INEEN > 25
0

Avg. Performance

GPT-40 GPT-40-mini



Implication
FAREMIEHTI T HEEK?

e ShardedTldt = O THHOTHEARREMEIEHELALY
o IBDIEXLSDENREFENRDICEICEZEICEFETS
o HIHTELHWISDZEZZELTH. HEKRELHERMAH D

o e.g. Inference stack, MoEH 3k

® 40-mini @ 4o

Simulation = AT=1.0 AT=0.5 AT=0.0 AT=1.0 AT=0.5 AT=0.0

UG INE—Y ~ B FuLL 16.0 15.0 6.8 17.8 8.0 2.8
& ConcAT 20.2 17.8 9.5 20.2 17.8 5.8

s UT=1.0 498 468 510 41.0 438 318
s UT=0.5 31.7 340 405 39.5 408 31.8
s UT=0.0 38,5 280 305 358 38.0 29.7

Unreliability with various User Temp. and Assistant Temp.



Implication

LLMIZshard TE R =6 EAER RV EHEREIL RS 5D

o ARIVMNBATBELRIGEIZELND
o HFIZA-TLAERIZIELTHHZEH L TLK Refinement2 A9 Tld "lost in conversation' (& R
Y (WA A
o XELARJLEFERAARY T Sharding Z#&EE
o XFrvHTEIZIEEBICEIRRLTL, A RBIFH BLEU #F5h5
o ShardedIZ&kdMRELILIZRoNGEM o7

Translation

Model B S &

@ 4do-mini 417 434 42.1
& 4o 359 385 409




Conclusion

o TIILFA—UDFEHREBEVISEESE TIARIERITTES LLM [TFEFAL
o HRLRFLEZEFILFLREMEIZHY. LLMY—ERIZESTIFKRELME
o eg. TALEMIZHLTI0ARSAIZEDENHEAES)
o LIMI[FBEDI—UITBEICIKETHERLHY., ZTOHKE:
o HEEMNET
o HEOEIEMNTEI
o BEULWEHZEIX.ETIIZESDTHEA—HY—[TE-THEFELL
o HarnessTHMAIM G/ N\YFTES(IET )M LLMKRIAKDEEHEL TR ILFE—Y
DG IEL>MYLTIELLY



