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Abstract

Large language model (LLM) has demonstrated significant application potential in the medical field. However,
evaluating the performance of LLM in medical scenarios poses a challenge. Existing medical benchmarks, predominantly
in the form of multiple-choice questions, struggle to comprehensively and accurately assess LLM's performance in
pediatric domains. To address this issue, PeMeBench, the first Chinese pediatric question-answering benchmark, was
proposed. Leveraging a dual-perspective evaluation dimensions and referencing diagnostic and treatment guidelines
from 10 pediatric disease systems, PeMeBench meticulously categorized pediatric medical question-answering tasks into
five subdomains: disease knowledge, treatment plans, medication dosages, disease prevention, and pharmacological

effects. It comprised over 10 000 open-ended question-answering items and introduced a multi-grained automated
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evaluation scheme that integrated entity retrieval with the detection of hallucinated sentences. This approach aimed
to provide a comprehensive and precise assessment of LLM's performance in pediatric healthcare, delving into their

potential limitations and laying a solid foundation for enhancing the intelligence level of medical services.
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clip (n— gram)

RSB S WO 2 (R A AL o TR
BRI R FFRE, 2£45 B EEROUGE
AR AR (HRER) , BT
NR-1, R-2, R-L2%,

(3) SR ( Recall,, )

SR (] SR 4 1) A A5 Y [B] 5 op L
TE DAL RIS, Bk,
FSEF F GLM 4 4l B HH B SE[a] 5 O
SER, SR G R T L T 2 D
AN e SR, DT T B H AT SR
HEE,

(4) 1B Z)% 3 ( Hallg,,. )

EFFHITNES BIE— N5
MR [ 2 5 R[N A R R — L
AR [E] 2 A AR 1 5 24 IR AR — B,
NN R EI RS Y S e J A 7 = =
W,

Hall _ Phallucination

sentence

x100% (2)

total

Hoft, S, ZRFEMEER, P
92 7R G LM 4 ¥ 5 y 17 75 40 5 19 BE A
100 —Hall gyenee 282 575 [1] 25 A HH BILZ 5355 4514
S,

BS54 /4 15 SUAR {BL 1 15 4%
Recall,,,, . 100—Hall,,.. I FHAE1E A

B[R A B 2 L

KGR R 1)

JLARAM AR R 3] I

IEHIBX P F B R BN AR BB, RAA—E
(HRAS 2, WHE “R” o HaFhERexLmnEie,
TR, RMEE AR BT ‘DT B

Mm% “5” .
R —Rhe ASAEH A A
BTN {EEER), BT R R EE)

RTINS, 8
PRI T 5 SCACH ) SR AR,
A, PRI R SRR
BEFHEAR, HAREEZMI.
AWM {HEER)
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BLEU+R-1+R-2+R-L
Stolal: 4 +

Recall,,, +(100—Hall . )j /3 (3)

3 PeMeBenchigti®fh

AEZ AN FFIE L LMAT P 5 R L LM _E30]
i PeMeBench, DAEAE LA LLMAE ) LEFE
JTIES EHIRE ST,

3.1 ERRE

BN AN R 4EE AT S 08, SR I IR A 2
7N 18 5| SRR T B AT [R5 o 0 TR
eSS DR Ny = U R D R i NE 70N
T, 5 AR B — A Tl L RHER
TR o X T B TR S5 ARSI A T £t 4
J&, MDA BERSE AN F I B S 7 47 5 2 7s 17,
G PR BT s 4y HE A B A

3.1.1 BEBLEE

T —F2 5 AT R AL
CiEFALLMAIE S LLM B TR, B
LLMA R,

o FYEMHALLM: Baichuan2-
7B-Chat, Baichuan2-13B-Chat!2!
Qwen-7B-Chat, Qwen—14B—-Chat??
InternLM2-7B-Chat, Intern-
LM2-20B—-Chat,

o FEZESFLLM: BianQue2 (7 GB) ¥,

e JHLLM: 3L —FERNIE-
Bot4.0%%, 2 kI H1Spark3.5 Max,
ChatGPT-3.5—turbo,

X FHUE A LLMAN T IE B LLM,
FHAAH—H /85K NVIDIA A6000
GPUHIAR 55 # ZEAT ML, X TP LLM,
JAHAPIBE T A]

3.1.2 HiREESF

HEECMexam., MedQA LA Huatuo—26M
EEy7 & 2L fMPeMeBench it {7 1b
. HriCMexam fiMed QAR =
e, Huatuo—26MEAR & TR 2
Mo FAIEN KK MCMexam, MedQA
DL Huatuo—26M A3 S8 Hh Pk gk H o T
JURHE ST By n i, DA AG EE— A [T
748, AT B CRIE Al 25 5 A 1 A
R

3.1.3 HEEtRERE

(1) #ERE=R (accuracy)

395 15 FLA A M — A S ) TE R 5 %
25 R A2 (HHACCER) 1 ik
BRI PR e A, HOT R IT N ACC=H
T ] 2 TE A ) A E R & BT A A E

(2) #H SARLEZFEFRBLEUMROUGE

BLEUFIROUGE & 285 i i & T
T SCHACUEE i A ple =0 R PE A FE A, (B2
U FEIX S T8 bR J0 64 S T AE AE
20t o

(3) S 44 [\ 3 Recall,,,,, 2] 070 =8
Hall ...
RICHEH T IR B FE AR, 43 A AASE
PRFNTE ] J2 TR A A A [ 2 1 1 BB 26
AR T IX LR TR

3.2 HRESH

3.21 SIAFRAORERFRH L BN

K fETIfFPeMeBench gt 58 T
3. PeMeBenchfE AU 2 A 35 1
FIIRE 5 HO B EE LA R Sl b FH A =0 75
T, PIREL R i
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+®3 BISEITE PeMeBench FHVESR

P BLEU R-1 R-2 PEszienCh Hall . Recall S ..
Baichuan2-7B-Chat 8.17% 20.58% 5.94% 12.07% 22.08% 32.04% 40.55%
Baichuan2-13B—Chat 7.75% 19.61% 5.50% 11.23% 20.83% 33.05% 41.08%

Qwen—7B-Chat 12.83% 22.74% 6.38% 16.27% 36.25% 25.01% 34.44%
Qwen-14B—Chat 14.23% 25.73% 7.67% 17.85% 31.25% 25.52% 36.88%
InternL.M2-7B~Chat 4.95% 15.65% 3.81% 7.29% 23.33% 35.22% 39.94%
InternL.M2-20B-Chat 5.13% 15.04% 3.75% 7.49% 22.91% 36.68% 40.54%
BianQue2 (7 GB) 11.08% 27.60% 8.07% 17.04% 41.66% 23.67% 32.65%
Spark3.5 Max 16.77% 20.94% 6.63% 12.55% 17.08% 34.75% 43.96%
ERNIE-Bot4.0 16.67% 19.95% 6.56% 12.31% 15% 36.92% 45.26%
ChatGPT-3.5—turbo 25.06% 29.17% 9.87% 18.60% 28.33% 30.39% 40.91%

2024058-11

PR3 AT, MABE 5 A F i R A B A
(A1 257 ) LR ) R0 P 00, 1 25 v P i e, 3
— R 5 SR it ge A e A, g
PR SR A, Bk SE R A (] S W A T
AL ZEARR AR . 7R3 2 M B
ChatGPT-3.5—turbo e AL HH
HIFEH#RBLEU. R-1, R-2Ff1R-L E359 5 T3
AR, (F i LR 30 SR A £ 3 [P] i A
FEEE, I Chat GP T—3. 5 fix 154 IF
RGEH, TP Spark 3.5 Max, ER—
NIE-Bot4. 05 R fE1E AL Fa bR i
Gy EASK BAR, (B2 1A B SR
A SR AR TR R L3 3, IR BT R R
RIS TR

BianQue2 (7 GB) fAI & 51555
R Jn—%, 3 RIZ BRI £ 0] i
A, RS T I T S R R fe 1
LLMAES 2~ S B BE Z R Ty Tk, (B
AR T B 22 Y AU AL, AR B A
REBEG AR B IERMAEIE. H
AT B I E A 2 WG R AT 5

3.2.2 REIEHMBIRE FaofaE

BEMAECMexam., MedQA LI A7

Huatuo—26M L1754 L3R4 . T k£
AN T 7 ) B PR A bR AN R, BRI
CMexam. MedQAE5Huatuo—26MA/543
LEP=2

T o A BAE A, ST 1 P
U IS TR ) B I 3 T b i SR IS
HAR, ZHA5 5 ORI M2 (6047) o
SR RS B Bian Que HI AN RE R 47 Hb 2
P15 4, oA EERIBTIG RN
75, Nk FECMexamflMedQA FHIZFEF
R%E.

U5 ChatGPT-3.5—turbofFCMexam.,
MedQA BB MIES EIERES, (AE
AR I 26 P — e B UG BRE AN TE A
A% ST, Spark3.56 MaxFfFAREMR &
HO PR i FEAE 45 S, FEMN HAEMedQA
R AR I, R R R AR E M2
¥, Spark3.5 Max{KIH&AE KT £5
BERAFF N2 o 57 F 17 B g T ] ik =X
15 Spark3.5 Max 5h [EI%& #1557, (LA
49.19, N T4 Spark3.5 MaxfEMedQA
R E S, NN B A i R B AT
T S, RIS IRET77.42,
XS RN R G5ieHENIE, Spark3.5

MaxHJF54 BRI, (A2 AT
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T4 BIEFEE CMexam. MedQA MK Huatuo-26M EBVESD

Huatuo—-26M CMexam MedQA
TR
BLEU R-1 R-2 R-L ACC ACC
Baichuan2-7B—Chat 8.53 14.46 1.83 10.74 43.77 38.51
Baichuan2-13B—-Chat 8.53 14.14 1.76 10.43 53.2 47.99
Qwen—-7B-Chat 8.94 14.62 1.95 10.98 55.45 42.91
Qwen—14B-Chat 8.82 14.60 2.09 10.92 63.4 55.24
InternLM2-7B—-Chat 5.84 11.87 1.39 7.56 41.89 40.12
InternLM2-20B-Chat 5.08 10.29 1.18 6.42 21.89 21.37
BianQue2 (7 GB) 12.01 19.86 2.96 15.59 ARAEHEZG B, 12 805
ERNIE-Bot4.0 11.17 12.01 2.10 7.55 77.36 80.65
Spark3.5 Max 10.35 9.85 0.78 7.67 75.47 77.42 (49.19)
ChatGPT-3.5—turbo 18.28 17.84 2.47 13.89 38.49 41.53

KB B Y FNIRA A o IXFh 22 BEAR BT F
FH 3% 96 T A LL M BB (9 R BR .
WP S LLMAE DA B AT BEdUE, I
AREEA ST H B LLMAE LR EE 97 77 TH 1Y
VAR

FEFF I BT A4, LLM A 3R 30
ARIAE, rA A Huatuo-26M
H ek L5 TPeMeBench, H
Baichuan Z2%f1Qwen Z& | LLM &4
BAIX 314, Huatuo—26MF#ovovr L #ii i
FIOIEAL, AR TC PRSI 1 HE B2 (R T
B JURFEE Y FNIR, T 52 T [9] 2 1 9
T o PRI A A 3 2 40 2 B B T 7 B A AR
BRI, I D12 R [A) R R A 380
RS

3.2.3 PeMeBench#E & FRIZESmAIE
P ARREB M

a3 O LRF 5Bk 2= g ] don LLM ik
i, KRS B IR, LAt
LLMSARELRFRNE SR 3 R 6E 7, A5
TS ASF] LR AR ) PR S L A E 6
BT o BERIAE RS 25 28 JURL B 7 AN iR i 22 42

R FERIH T W R, BRI,
K ARSI AR JLARE A 43 s 5 A %
ARG, A JLRHE I R Ge e i
AL I 2

AN RIS AU AR R TR S50 P AR S R R
FEAEZE S, 04395899 2501 B8 BE R A 3L 17 1%
TR RE ST, RS B I G A1 (B AT 4
PERIHE S R e Rl Zhd R, 75
BLFr A 2 LR 7 S A R s 43
A7, AR CRABE Y G5 4TI T R N M 3 2 4H O
IR

3.2.4 PeMeBench {F & IEzhiT(h 4T
ARERI R MERE

S # M PERTHTE VAT T L JH 2 A
S R BRI 2 B 5 BT 45 b
BT 354 RN 22 AN LLMEEFF WA,
R (3) LS, L DUMFLLMAES 2L
FHE 5747 S PHOMERE, W25 L5,
FEW LA, LLMAAR RIS (5
AR LE IS, TEAE R TV L LMK 52 B
LLM, 53 50 B 00 [ 25 FF 24 70k A 56
FOAIE, T2 A3 TR 48,
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—— InternLM2-20B-Chat
Baichuan2-13B-Chat
—e— BianQue2

—=— ERNIE-Bot4.0

JURHRE S e

JURHG LA 2 S50

JUBHRIR 22 58500

IR 2 SE

LB RS S EEiE

Wi A Lo

—— InternLM2-7B-Chat
—— Qwen-7B-Chat

—=— ChatGPT-3.5- turbo

—*— Baichuan2-7B-Chat
—— Qwen-14B-Chat

—=— Spark3.5 Max

JLERGE S R ETH

JURHEF Ik 2 G850

LA U i A

JURKSIE 2 GE 0

6 BENARLREIAIRNEERR

%5 AE LLM 7 PeMeBench 1 5 N ESS FES EaviKE R

% BaiChuan2-7B-Chat Qwen-7B-Chat Bijr;(‘é‘;eg Spark3.5 Max ERNIE-Bot4.0 ?;fuig;
ESROIE S 21.84 24.37 25.82 22.02 22.23 21.49
EESEIES 32.93 28.55 25.06 33.25 29.48 33.84
5 BT 19.91 21.87 23.29 23.62 19.44 19.55
ESE N 20.83 19.59 20.56 23.82 21.37 26.26
S SR 19.84 24.48 22.05 21.42 19.32 21.75

JEHSEChatGPT-3.5—turbofFJH 25 7 &1
£55 L RIS 73 i i oAt 755 T A
FREBIAEIRST T3 SR TP (T 55 B Ay 228
AEEEI, IXTTRE RN R RSO 7 AEZ AR
I RATRT X 5%

3.2.5 EHISH

e B — N H AT PR ], LR L
AR [R5 45 BRI O 434, ANTRIASE
T AR A X AN B 7 7R o Hrp el

2024058-13

a3 3CEF U AR Y A2 5l N 25 A AR I R
BRIUE R, MIPHLER 33 SRS A%
HINZY . AR, X LU B[R] P A A
MRS B T AR B . B
IFAE— B LT, 25 5 4 g — 2 5
IERERAF N, HohIntern LM 2551451
T2 valn a8, FEX T 7, Baichuan?
FHEAI N 2] 3 [P UE  o RUR X SRR A
AR FEE, (A Team s 5%
RN AR S (S R XA X LU R AT
PeMeBench_F 3£ A B2 2 —
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r

SHER: WELBSIRE R EERIE S R SAGE. BARM R |
ol MRk BPRy BOKS REARE. PRI, ATRRMAEERIUE. PR, BmeL.
§ PR, 5 AT AR R A A FT i P o o
r?gigﬂmz%é%%%ﬂﬁﬂ%ﬂﬂ%ﬁ%ﬂ%:ﬁﬁ*§~EE\WW%ﬁ\E%~b$ﬁﬁﬁﬁ@%oﬁﬁRWME,uﬁﬁﬁ‘
MR e Ao

Owen-14B-chat: i/ JLi ¥ ILAE 7T BRI DL FILFIEAR - 1"?"&’%1/@ Hﬂ?‘é@%?ligy Eﬁ"l’]"?"&**ﬁﬂﬁﬂi’%‘lﬂf 2f5Rk: 4510
AELTEMIMAL RS, M4 L BUERR . 3. HElRA 22— At S EH A SIS HAEDIHE . 4 DA - X
ﬁx%ﬁﬁz—oﬁﬁ?ﬁiAM&ﬁﬁéﬁ,%ﬁ%ikﬂﬂﬁﬁim% SM%E$,%%?QET%A%ﬁmmEﬁiE$ 6.FR
M SEFESSSESRHEHIEESRIRI, FRLARE)LATRESHMARRIIIMR. 7 080, F&rd 22BN, SEL
| B o SR IO AL th BRI, A SR o

1L 7 A L 5 M T B
i RLEAER?

J

BAICHAUN2-7B-Chat: 4z LR #8IiE (hypercalcemia) J&4R ML o 4585 73k AR A — P . R T . 1.0URFR, SERALE:
SISMETRESHEEFE, RNAGIE. RiFl. 2.50Kk: SHENETESHEEOR. REML, H—SMBEFKER. 3.%0.
IRot: SEEMAETESHERHCRARE, BWBO. IREFER. 43000 K% SEILETRSEME R5ZH, FRRHIAL
i IEEREER . SHLER. Hifl: RSIER RS BN RS2, HRFHINAEE. SR 6 EREFIRE: Kl
A MERT B E R AR EE . 78RS TCEA R4S IUE R RSB R S . TR, B LSS R AR R 7T AR R
MEZERMAFTAR, HoERTREEIEMIEER, WO RErTABRAHBADR B, X330 L 45 AR A 72 A b 7 = 5.
BAICHAUN2-13B-Chat: #AREA, (HSEARIE—BVERH 7%, ¥4 LR 4 IAE T fE & R LTk 1.58RAFLE, SRR, 201
PR B AR e DRI, AR OB SOOI 48 BIKSEMLRLETE. 5.0 BR. BKSER. 6.5k
B LMo TASIBOR IRBERZSH SR . 8RR FERE. SRS EE S ONPR SR B, JEVERL, XA —EHE A
%ﬁg;ﬁﬁ%ﬁmﬁ%ﬁéAEL,mﬂﬁ¢&%%ﬁﬂﬂﬁéﬁ%$@,m%@%ﬁ%&%ﬁﬁﬁﬁﬁ,%%%R%?ﬂ@éﬁﬁﬁ
WRIHRIT

(Internim2-7B-chat: 7 A JL 45 M o — e DL , 3% bR RESEAE PR 2001 NUE o 2 5 s L B 7% A 512, DA F b A
U S5 T ARt BUR R | DPIREEIRE . ol o 45 ML 22 SE MR Y IE DO RE, 357 A2 JLAT RB2x th ILPPIR, (8 IR PRI 2.0 L -
B IME AT AE FECOAE DA, AR OEATE MIPR B G S8 o 3 AREEILPY IS : R A5 IR 2 SRR AL A B IE RS DRE, W7
ESFENATE ) i AR . 4. FFIhRERRAS : A5 IMIE vTRE 2 S IR IER TIRE, SBORESE . FOIREA S BdRERHD
STHALRGERIE: S ILAE P AES ey  NRNE. (AR VS S RGEAEIR. 6. BRK: HhF R4S IUE FTAE SR IEHE I S 2 PR, i 2
LT%Amﬂﬁ*ﬁR,WD%\&Wi%R FHAAER: B A LATRE R R R A, AR SRRt IREE. 8 AR
e 4 o 9. ARIRZR: K JTAY R B IME AT RB RS MR A2 LAY AR KRR o IXLLSIR T B R MR 22 Wi A T A
#EEW%EFW%T%#T%EOﬂM,W%WﬁﬁékﬁEmﬁmﬁ,V&ﬁﬁ@ﬁﬁ%ﬁﬂér
Internlm2-20B-chat: 42 )L 45 MR 40T A JLAY M b 858 o o, ArRB A Tt A% AR E SR DT M A2 L 45 I v
AR BAGREIR . 1 SSERFOBRK: 45 MAE £ 2 B AT BEHEIR, TSR BK. B4 LAT RS BN T REIES . FETRSER.
2 IERERISRE : WS IUES BRI TIRE, SN 4L BIVEIE. Bk SaeiRe 3HLPITCS) : B SILAE 2wl palics, SEok A LB
WLPITES)~ WLPIAAS IR 4 NPIREEIRE: w5 45 e 2 U mIVEIR TAE, 2087 A2 L BUPPI Ak PP SR SR S 0Bkt Pkl 2% :
P ESIME 2 SO0 EDI AR, S0l A2 L BLO B B B AR R 6. AL RLEFIRE: RS IMAE 2 ST R JE TR, Sl A4 L B
B S5 Rls, MROESAEAR. 7-EHHCRIF G0 P ASILAES WA 00 R, B0t 4L BUE A o R B A RAEREIR
SHRMEMIS: WS R SE IR IIRE, SEOHT AL BURES T3 AU B EAER . O BRI : Vo B IMLE 2 SEm B2 MK DRe, S0l A2 L
BB R TR SRFEAER . 10 SRR WS IME IR AT RE S Bk A LB R SliRs BRIk SRR A PR BT A2 LT RE A 5

| BGULIE, PESLEDOREPAEBY . BRARRVET RIS R, JFrT AT A AT AL & B EORGE DT, IF)EE S IIRTT IR
TE: MO AR, RIG TR W B B4

B7 AEEEERIERENLE

PR A R RS, AR ZLLMAE

TE—E R 405, IR H ey
4 &§iE HLTR | SRTIT, fef F AC ¥ AR 52 1 1 B A

Bt 10 R 0 o T A T TR B (4

IRSCHE T HR S URFEE S [R]85 24
I WARES PeMeBench, ARICET L=
ST 55 SR S OBUL A ) D7l 48 22, 10
TR Rl SR RS 3 A £ 5
M2k B A SR TT %, HFEZNLLM
LTI EE AL, WAWLLMAE
(5] 257 ) LA B 7 7 TR 8 L A [R] A, L[]

N EHRERS, EE IR, KR FEE—
A SR I Y LM RN AR R, 7T
SBUREIDNEEE STt ORC S (= F N =88 S g ]
PRI PF I A 2 . A 5 B St HE A A O kS
TAE, #EZILLMAE ) LRF BT (7] 908 &
J&, PR EIT RS iR s A R, A
G b N ) LB A R R R IR 2 3 5
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