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Abstract: With the expanding use of generative artificial intelligence in social science research,
whether large language models can serve as reliable “silicon respondents” has become an important
methodological question for computational social science and survey research. Based on individual-
level panel data from the China Family Panel Studies (CFPS) from 2010 to 2022, this study examines
whether large language models can predict future response distributions for two subjective variables:
life satisfaction and self-rated health. Methodologically, we fine-tune large language models using
supervised fine-tuning with Low-Rank Adaptation under a Kullback-Leibler divergence constraint

(FT-KL), and compare this approach with three zero-shot prompting strategies: question-answer
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prompting, first-person biographical prompting, and third-person portrayal prompting. The results
show that FT-KL consistently outperforms all prompting-based baselines across different model sizes,
task settings, and subjective variables. Models calibrated with real survey response distributions
generate predictions that are closer to actual CFPS distributions in terms of JSD, KL, L1, and EMD.
These findings suggest that large language models do not naturally become reliable survey
respondents through demographic role prompting alone. However, when constrained by real survey
distributions, they can generate statistically more realistic silicon samples within clearly defined task
boundaries. This study provides empirical evidence for using calibrated large language models as an
auxiliary tool for questionnaire pretesting, policy pilot evaluation, and evidence-informed decision-
making.
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QA AFEFEA 0.2999 5.0975 1.2462 1.0185

Qwen2.5-14B BIO S EREA 0.3027 4.5715 1.2596 1.0221
PORTRAY R FEFA 0.3019 4.4353 1.2611 1.0261

FT-KL 0.0303 0.1346 0.3923 0.3360

QA AFEFEA 0.0943 0.4480 0.6930 0.5532

Qwen2.5-32B BIO S EREA 0.0924 0.4159 0.6922 0.5372
PORTRAY X EFEFA 0.1651 0.8626 0.9617 0.7456

FT-KL 0.0346 0.1518 0.4362 0.3608

QA AFEFEA 0.1126 0.5529 0.7529 0.5785

Qwen2.5-72B BIO S EREA 0.1298 0.6562 0.8181 0.6053
PORTRAY X EFFA 0.1430 0.7043 0.8763 0.6720

Qwen3-8B FT-KL 0.0307 0.1307 0.3875 0.3679
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QA EMHA 0.2900 3.0299 1.2332 1.0188
BIO & FEA 0.2902 3.2521 1.2338 0.9798
PORTRAY X FHEA 0.2916 3.4801 1.2328 0.9741
FT-KL 0.0330 0.1446 0.4077 0.3824
QA AFEFEA 0.2330 1.9029 1.0854 0.8487
Qwen3-32B BIO T HE A 02631 2.6449 1.1493 0.9590
PORTRAY X EFEFA 0.2494 2.1047 1.1205 1.0424

%-%: JSD. KL. L1 4= EMD 35 36 & A 4547, HALAR & A M 2
EFPHRALER, A BB ARTEAHN TGN ALET

AR, fEEMERE ‘A

®Ht—

&8 ENER (RABEEMEZ

S I
BIESEWH I Z R ” (E55, FT-KL RBUE. Z(T%5 1%
SRS 2 AR A, Billn 2020 4FF1 2022 4 (4 FE F VPR, DRI B R g BEIR A5
7%, Qwen2.5-3B [f) FT-KL FH et . X, 7R
—AMERL, TR AE 2 MR SRR

i fi R E PE T3
T PR AR ZE

EEZEH) MR RGER

MAREL AR AED T, Atk w R — R A 77

PR, R
AR R R s

it ik JSD| KL| L1} EMD|
FT-KL 0.0225 0.0927 0.3008 0.2924
QA REMEA 0.2092 1.0477 1.0409 1.1322
Qwen2.5-0.5B N
BIO REMEA 0.1638 0.7909 0.8808 0.9395
PORTRAY R ZEFEA 0.1637 0.7517 0.8867 0.9858
FT-KL 0.0214 0.0907 0.2995 0.2710
Qwen2.5-3B QA REMEA 0.1879 0.9608 1.0062 1.0022
BIO S &EFEA 0.1624 0.9366 0.8982 0.7413
PORTRAY X EFEFA 0.1837 1.0087 0.9724 0.9223
FT-KL 0.0621 0.2813 0.5231 0.5110
Qwen2.5-14B QA RFEFA 0.2492 4.4287 1.0996 0.8581
BIO S &EFEA 0.2514 3.9569 1.1092 0.8585
PORTRAY X EFEFA 0.2467 3.6055 1.1030 0.8544
FT-KL 0.0216 0.0927 0.3102 0.2765
Qwen2.5-32B QA RFEFA 0.0678 0.3190 0.5818 0.4152
BIO S &EFE4 0.0674 0.3025 0.5805 0.3902
PORTRAY A EFEA 0.1222 0.6346 0.8175 0.5817
FT-KL 0.0276 0.1216 0.3786 0.3226
Qwen2.5-72B QA RFEFA 0.0956 0.4919 0.6700 0.4718
BIO & FEA 0.1071 0.5457 0.7275 0.4871
PORTRAY A EFEA 0.1120 0.5433 0.7636 0.5216
FT-KL 0.0255 0.1036 0.3341 0.3162
Qwen3-8B QA NEFEA 0.2368 2.4931 1.0774 0.8538
BIO & FEA 0.2319 2.5335 1.0667 0.8022
PORTRAY A EFEA 0.2323 2.8196 1.0616 0.7919
FT-KL 0.0232 0.1009 0.3278 0.2770
Qwen3-32B QA RFEFA 0.1838 1.5487 0.9283 0.6829
BIO & FEA 0.2071 2.1146 0.9782 0.7524
PORTRAY REFFEA 0.1944 1.6201 0.9569 0.8400
£ MIRE A 20202022, ISD, KL, L1 4= EMD 3§ 4 36 B R 3647, AL DR TR M 5 AREL AR FAEN . /o
HMETR BT AFPHRRER. ZE2EEARTEAH RO N L AFDEHHTH.
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fi. it

AICHET CFPS2010—2022 4F FL A HIBEE , M A Va8 2 5 S WAR R [ 2 A A T 55, RG
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AMREREZ VI # . 55 =, ASOR B [ S B R PP ARE AN MBI 2R SR HEES] Rk 12
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RIAFAE—E PR o 55—, RS0 B DIAR TR 3 AN 2 LA e A 2 AR S N TR 5, AR
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SRR R, TRV N E MO L SAT SR A A B TR, AR B AR A E W
B AR .
[ER]

O AR ET &, AIKRAKLIE Y RGKAE S A BEHA, AAms, EEANFERLE, KLk
A& % B 48 (Supervised Fine-Tuning, SFT) AL A& FZARRDEL REAH B BE T MIN%AKES
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KB ARAE S
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AR 25 A o
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728 fo o AXERAMSHLHRN:

K .
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i=1 !
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