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https://github.com/Xiao-Vandy/LLM-Prompt-Variance-Diagnostic-Analysis.git
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Figure 5: MiniLM-L6 7 T = 0.2 1% PBSS CDF
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Figure 7: MiniLM-L6: IR Hi 45 Figure 8: MiniLM-L12: /R %  Figure 9: MPNet: {ERE S 2 [B)4RFF
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Table 1: B SHR/ N

Model Name Parameter Count Size Category
HuggingFaceTB SmolLM-360M ~ 0.36B Small
GPT2-Large ~ (0.76B Small
EleutherAl GPT-Neo-1.3B ~ 1.3B Small-Medium
Microsoft Phi-2 ~ 2.7B Medium
Meta-LLaMA Llama-2-7b-chat-hf 7B Medium-Large
Mistral Al Mistral-7B-Instruct-v0.2 7B Medium-Large
OpenChat OpenChat-3.5-1210 ~ 7B Medium-Large
MythoMax-12-13B 13B Large

GPT-3.5-turbo

Undisclosed (API) Extra-Large
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Table 2: A f2UF) Be (& PBSS FiAMEGETH R

Model Count Mean StdDev 25 % Quartile 75 % Quartile
GPT-3.5-Turbo 300 0422 0.116 0.338 0.509
Mistral-7B 300 0427  0.103 0.351 0.504
LLaMA-2-7B 300 0453  0.115 0.362 0.534
MythoMax-13B 300 0.464 0.117 0.384 0.540
OpenChat-3.5 300 0462 0.115 0.370 0.550
Phi-2 300 0.583 0.129 0.489 0.687
SmolLM-360M 300 0.588  0.090 0.520 0.660
GPT-Neo-1.3B 300 0.650 0.103 0.566 0.736
GPT-2 Large 300  0.635 0.094 0.563 0.705

Table 3: Kruskal-Wallis H G511 &A1 p fH 1 TR R LAIRT SBERT Jfati) PBSS. I :{7ESE 4 i a3

EHEFT, FEEARAIR A BCE NI

Group Encoder H (All) p (All) H(T=02) p(T=02) H(T=13) p(T=13)
MiniLM-L6 23.86 6.6 x 1076 25.15 3.5 x 1076 27.22 1.2 x 1076
Small MiniLM-L12 18.18 1.1 x 1074 37.14 8.6 x 1077 20.67 3.2x107°
MPNet 2576 2.6 x 1076 50.48 1.1 x 10711 15.36 4.6 x 1074
Combined — — 103.01 43 x 10723 31.07 1.8 x 1077
MiniLM-L6 7236 1.3x 10715 8.52 3.6 x 102 107.11 4.6 x 10723
Mid MiniLM-L12 100.23 1.4 x 102! 21.95 6.7 x 1075 111.54 5.1 x 1024
MPNet 6793 1.2x 10" 7.67 5.3 x 1072 97.44 5.5 x 10721
Combined — — 34.97 1.2 x 1077 306.73 3.5 x 1066
MiniLM-L6 7.79 5.3 x 1073 2.78 9.5 x 1072 5.24 2.2x 1072
Large MiniLM-L12  3.80 5.1 x 1072 1.36 2.4 x 1071 2.76 9.7 x 1072
MPNet 734  6.7x 1073 2.56 1.1 x 107! 4.78 2.9x 1072
Combined — — 6.62 1.0 x 1072 12.14 4.9 x 104
MiniLM-L6  428.89 1.2 x 10787 260.94 8.2 x 10752 254.38 2.0 x 10750
All Models MiniLM-L12 38594 1.9 x 10~78 288.33 1.3 x 107°7 203.61 1.1 x 10739
MPNet 288.76 1.0 x 107°7 251.67 7.6 x 10750 158.43 3.4 x 10730
Combined — — 791.58 1.3 x 107165 553.12 2.8 x 107114
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Table 4: $ERAS KD e Table 5: PBSS i fa 254X

Field Description Field Description

origin Original task prompt identifier origin Original task prompt identifier
variant_id Prompt variant ID model Language model used for generation
model_name Model name (e.g., GPT-2) temperature Decoding temperature during inference
temperature Decoding temperature avg_pbss Mean drift score across all prompt variants
prompt Prompt string

output_text Model-generated output

Hr i Mooy RBREST LT« BIERPRES .,

SRR A VR R B, 28 SRR thy TR 5 | K BE AT SO R /R

BATIPAL T HAKEES A . GPT-2 (774M). GPT-Neo (1.3B). LLaMA-2 (7B). Mistral (7B).
FI GPT-3.5-Turbo (if i} OpenAl API) . {5 FHIAH [F] 45 7~ FHE A FEAE T AR08 X AR Y A T
W T=02 (£F2) MT =13 (BhHE). H&ESTEM AR & BN BUS T
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GPT-3.5-Turbo i OpenAl Platform API v1 #4711 .

Al AR AR
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Table 6: /R PLBHAEEL A E X Table 7: 7~ FEAE (AU 1) 7

Dimension Description Case Domain Task Description
Stylistic Shift ~ Varies tone/register (e.g., formal to 1D
conversational). Cl Medical Explain motion-induced bound-
Syntactic Ma- Reorders or modifies grammatical Explana- ary ambiguity in MRI scans
nipulation structure. tion
Instructional Alters framing verbs or phrasing. Cc2 Causal In- Identify confounding factors in
Perturbation ference paradoxical drug effects
Contextual Re- Wraps tasks in scenario contexts. C3 Urban Pol- Design fair and effective week-
framing icy day traffic restriction policy
Broken Injects malformed or compressed C4 Public Sci- Communicate climate effects in
Prompt input. ence varying tone registers
C5 Primary Explain a basic concept in age-
Education  appropriate language
Co6 Academic  Justify a request for grade review
Appeals
C7 Major Motivate an undergraduate pro-
Transfer gram switch convincingly
C8 Financial Write compliant yet natural reim-
Forms bursement justifications
c9 Audit Re- Draft formal responses to regula-
sponse tory inquiries
C10 Request Vary formality and tone in for-
Protocol mal administrative requests
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Prompt Variation Map with Semantic + Syntactic Drift
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Figure 16: PBSS CDF for MiniLM-

L6: 3 tasks.

Figure 17: PBSS CDF for MiniLM-
L12: 3 tasks.

Figure 18: PBSS CDF for MPNet:
3 tasks.

Figure 19: PBSS CDF for MiniLM-
L6: 10 tasks.

Figure 20: PBSS CDF for MiniLM-
L12: 10 tasks.

Figure 21: PBSS CDF for MPNet:
10 tasks.

Figure 22: PBSS CDF for MiniLM-
L6 (alt case).

PBSS Cumulative Distribution (Temperature=0.2)
I
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Figure 23: PBSS CDF for MiniLM-
L12 (alt case).

Figure 24: PBSS CDF for MPNet
(alt case).
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Figure 25: PBSS CDF for MiniLM-L6, T = 0.2.
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