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Algorithm 1: X4 e A B EdRAGE

Input: Training set {(x;,y;)}Y, ; valuation pair
(xy,yYo) ; model 7y ; batch size B .

Output: Data valuation S .

1: Compute {hmv,yv,@}‘ky:vl and {7T9(~|:cv,yu,<k)}‘ky:’q

by doing inference mg(x,, y,) -

2: for each batch {(z;,y;)}L, do

3: Compute {hmﬁyj’d,}ffj:ll and

4: {mo(-|x;,yj,<k) lg]:ll by running batch infer-
ence.

5: Vo Uf:l Va,; .y, UV, y,

6: Compute errors (e — 7(-)) for tokens in V .

7 For each in batch, compute S, ; via Eq. (2).

8: end for

9: S« {(wiayiv Sv,i)}zN:1 .

10: Sort S by S, ; (descending).

11: return S .
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FE Vo bo BT Vol < V], X BEMRAL T BAR A
2 O(|Vpl|d) (FIL Tab. 3 PRRCRILE) . (TR
2, PTG, SRR/ NI PAE—
;/;Ujji’/'\ﬂﬂtlj\]ﬁ]ﬂ:ﬁ/JM Wk algorithm 1 2T 6
R
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Method Qwen2.5-1.5B

Llama-2-13B-chat

AUC 1 Recall 1 AUC 71 Recall 1
Sentence transformations
Hessian-free(?)  0.785 £ 0.096 0.370 £0.139 0.999 + 0.002 0.985 +0.033
Datalnf(?) 0.981 +0.019 0.826 + 0.121 1.000 £+ 0.000 0.997 +0.010
HyperINF(?) 0.993 +0.013 0.934 + 0.063 1.000 % 0.000 0.998 +0.011
Emb(?) 0.546 + 0.306 0.148 +£0.205 0.854 +£0.192 0.563 £0.412
For-Value 1.000 +£0.001 0.989 +£0.025 1.000 £+ 0.000 1.000 =+ 0.001
Math Problem (w/o reasoning)
Hessian-free(?) 0.835+0.235 0.592 + 0.291 0.770 £0.174 0.258 £ 0.388
Datalnf(?) 0.985 + 0.032 0.878 £0.154 1.000 + 0.000 0.999 + 0.006
HyperINF(?) 0.986 + 0.024 0.942 + 0.080 0.995 +0.018 0.967 £+ 0.057
Emb(?) 0.555 +0.298 0.146 £+ 0.295 0.762 +0.239 0.389 +£0.477
For-Value 1.000 £+ 0.000 0.998 +0.011 1.000 £ 0.000 1.000 + 0.002
Math Problem (w/ reasoning)
Hessian-free(?)  0.829 £0.172 0.524 + 0.350 0.772 4+ 0.173 0.258 4+ 0.388
Datalnf(?) 0.987 + 0.030 0.892 + 0.155 1.000 + 0.001 0.996 + 0.025
HyperINF(?) 0.988 + 0.023 0.950 + 0.060 0.994 +0.018 0.961 +0.074
Emb(?) 0.560 + 0.310 0.198 + 0.311 0.725 £0.217 0.270 £ 0.420
For-Value 1.000 £+ 0.000 0.998 +0.008 1.000 £+ 0.000 1.000 + 0.000

Table 1: KZE SR A 3 MBI S BE . For-Value 7E3H HI52 W% 75 1 45 A4 A n] Ho sk s 00 ao L RE .
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MRS EE RO BT R A E T YR, SRR
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FRARCEIR R AL 55 . AT Kaggle Ji M 7328
Hmsk (7) 78 VLMs b, kR AT AR For-
Value BERIMCEIRATIEE Ty . BARKYL, FATRFEL
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Method Qwen2.5-VL-3B-Instruct Llama-3.2-11B-vision

AUC 1 Recall 1 AUC 71 Recall 1
Image-to-text subject generation
Hessian-free(?) 0.979 4+ 0.038 0.738 +0.399 0.961 £ 0.093 0.765 £ 0.365
Datalnf(?) 0.989 4+ 0.024 0.836 +0.318 0.958 +0.119 0.797 £ 0.323
HyperINF(?) 0.988 + 0.047 0.902 4 0.220 0.993 + 0.025 0.919 4+ 0.186
Emb(?) 0.841 +0.189 0.206 4+ 0.458 0.841 +0.189 0.206 £ 0.379
For-Value 0.994 4+ 0.018 0.897 + 0.287 0.995 +0.040 0.985 + 0.068
Image-to-text style generation
Hessian-free(?) 0.515 4+ 0.096 0.799 4+ 0.162 0.515 + 0.079 0.824 4+ 0.145
Datalnf(?) 0.520 4+ 0.094 0.760 4+ 0.181 0.515+0.174 0.785 + 0.164
HyperINF(?) 0.516 4+ 0.055 0.860 4+ 0.103 0.490 4+ 0.090 0.821 £+ 0.137
Emb(?) 0.560 4+ 0.310 0.198 +0.311 0.553 + 0.294 0.340 + 0.467
For-Value 0.895 +0.138 0.916 £0.153 0.974 4+ 0.059 0.997 £+ 0.013
Mislabeled Data Detection
Hessian-free(?) 0.719 4+ 0.098 0.760 4+ 0.088 0.962 £ 0.019 0.955 £ 0.068
Datalnf(?) 0.760 4+ 0.088 0.901 + 0.147 1.000 + 0.000 1.000 £ 0.003
HyperINF(?) 0.770 +0.077 0.916 +0.128 1.000 + 0.001 1.000 £ 0.006
Emb(?) 0.741 4+ 0.061 0.533 £ 0.075 0.933 £ 0.044 0.996 £ 0.015
For-Value 0.885 +0.055 0.999 + 0.010 0.995 + 0.008 1.000 £ 0.000
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Method Training Free | Algorithm Agnostic | Training Complexity | Computational Complexity | Memory Complexity
Original IF X - O(nEd;,dL) O(nd?,d*L + d3,d°L) O(D?’L +nDL)
Hessian-free X X O(nEd;,dL) O(ndindL) O(ndindL)

Datalnf X X O(nEd;,dL) O(nd;ndL) O(nd;ndL)
HyperINF X X O(nEd;,dL) O(nd3L) O(nd?L)

Emb 4 v 0 O(nd) O(nd)
For-Value (ours) 4 v 0 O(nd|V)) O(nd|V))
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Valuation Sample

Task: Math Problem with reasoning (Qwen-2.5-1.5B)
Solve the following math problem. Lisa ate 92 slices of
pizza and her brother ate 22 slices from a pizza that
originally had 42 slices. How many slices of the pizza
are left? -> Reason: Combined slices eaten = 92 + 22.
Left =42 - (92 + 22). Answer: -72</s>

Task: Sentence Transformation (Qwen-2.5-1.5B)

Cempoi is a chatbot that performs a specific
transformation on :

Reverse Order of Words

For example: Feeathers float on dreams. -> dreams. on
float Feathers</s>

Task: Subject Generation (Llama-3.2-11B-Vision)

b % X -; Q: Describe this image.

& A:ltis a backpack.

Most Influencial Sample

Solve the following math problem. Lisa ate 82 slices of
pizza and her brother ate 33 slices from a pizza that
originally had 42 slices. How many slices of the pizza
are left? -> Reason: Combined slices eaten = 82 + 33.
Left=42 - (82 +33). Answer: -73</s>

Cempoi is a chatbot that performs a specific
transformation on sentences:

Reverse Order of Words

For example:\n Children chase fleeting dreams. ->
dreams. fleeting chase Children</s>

Q: Describe this image.
A: It is a backpack.

Least Influencial Sample

Solve the following math problem. Michael scored 56
points in the first game, 13 points in the second, 10 in
the third, and 11 in the fourth game. What is his total
points? -> Reason: Total points = 56 + 13 + 10 + 11.
Answer: 90</s>

Ojzlq is a chatbot that performs a specific
transformation on sentences:

Remove All Vowels

For example:\n Moonlight serenades the night. ->
Mnight srnds th nght.</s>

Q: Describe this image.
v

Task: Style Generation (Llama-3.2-11B-Vision)

+ - Q: Describe this image.

¥ A: This an image in a specific pixelart
istyle. a gauguinesque, impressionist
| painting of flowers and fruit on a table
cloth on a cloth, by alexej von
jawlensky, trending on flickr, fauvism,
fauvism, picasso, painterly.

=x¥a SR

| Q: Describe this image. T

~ A: This an image in a specific pixelart
tyle. a gauguinesque, impressionist oil

painting of a potted fruit and apples on

a table by alexej von jawlensky, flickr

W contest winner, fauvism, fauvism,

picasso, painterly.

| A:Itis a vase.

Q: Describe this image.
" A: This an image in a specific black
N and white line sketch style. Man on
horse in desert.
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Math Word Problems

Template prompt question

Remaining pizza slices

Lisa ate A slices of pizza and her br
had C slices. How many slices of -
eaten = A + B. Left = C - (A + ]

Chaperones needed for trip

For every A students going on a fie
ones. If C students are attending, h
needed = (B * C) // A.

Total number after purchase

In an aquarium, there are A shar
sharks, how many sharks would be

C

Total game points

Michael scored A points in the first
and D in the fourth game. What i
+ B+ C+D.

Total reading hours

Emily reads for A hours each day.
B days? Reason: Total hours read

Shirt cost after discount

A shirt costs A. There’s a B-dollar

Sentence transformations

Example transformation of “Sunrises herald hope

fulhtodiscooms? : Reason: Cost after d

Reverse Order of Words

tomorrows. hopeful AeealdfSugaisdsn

A rectangular garden has a length

Capitalize Every Other Letter

sUnRiSeS hErAID hOpEfUl tOmOrRoWs.

is its area? Reason: Area = A * B

Insert Number 1 Between Every Word

Sunrises lherald 1hdjp¢hllshtongsrrows.

If Jake saves A each week, how mu

Replace Vowels with *

S*nr*s*s h*r*Id h*p*f*I t*m*rr*ws.

savings = A ¥ B.

Double Every Consonant

SSunrriisseess hheralNdnblesdfalipicakeobrows.

A bakery sells cupcakes in boxes

Capitalize Every Word

Sunrises Herald Hopeful Tomorrows.

boxes can they fill7 Reason: Boxes

Remove All Vowels

Snrss hrld hpfl tmrrkagerest earned

John Invests A at an annual intere

Add ’ly’ To End of Each Word

Remove All Consonants

Sunrisesly heraldly hopefully tomorrows.ly

earn after C years?” Reason: Intere

uie ea oeu 000.

Repeat Each Word Twice

Sunrises Sunrises herald herald hopeful hopeful tomorrows. tomorrows.

4.4 Vel

Dreambooth E#% %4 hie SCEE AR, ZAM Un-
splash 2 $KEL. VT Ib8%8EE 3 09X/ 45 Unsplash I
T R S B 5 3, 18 [R50 B 44 R R
. FEREGRJET FS-COCO (7) . Hd b fE A
VAT A] PAYE DA P R Soph bk 3] 4

*https://www.unsplash.com/

https://huggingface.co/datasets/google/dreambooth/
blob/main/dataset/references__and_ licenses.txt

“https://github.com /pinakinathc/fscoco
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Valuation Sample Correct Sample Mislabeled Sample

Q: What is the animal in the image?
A:Itis acat.

Q: What is the animal in the image?
A:ltisacat.

Q: What is the animal in the image?
A:lItis adog.

Figure 5: GRARKIASTIL S5 AOFIE . FATREAIAN S 0 J B, il B A e 50 % MOBiARaEA REIAMES .
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