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Scenario-based Performance Evaluation of Joonchart, a
Knowledge-based Clinical Decision Support System for Hwangryeonje
Formula Recommendation

Song-Yi Kim!, Euy-Joon Ro??, Jinwook Park?®, Byoung-Soo Kim**
College of Korean Medicine, Gachon University - YJeongin Jeokbang Institute Inc.
3Gyogam Korean Medicine Clinic - *College of Korean Medicine, Daejeon University

Abstract

Objectives : To evaluate the consistency of formula recommendations generated by
Joonchart, a knowledge-based «clinical decision support system, for Hwangryeonje
(Coptis-containing formulas), and to assess independent clinicians agreement with
prespecified reference formulas.

Methods : Thirty-nine standardized scenarios representing typical and modified
presentations of 16 Hwangryeonje formulas were evaluated. Joonchart ranked candidate
formulas from its entire formula knowledge base without restricting recommendations to
Hwangryeonje. Top-1 agreement and top-2 and top-3 inclusion rates were calculated
with Clopper-Pearson exact 95% confidence intervals (Cls). Separately, three Korean
medicine doctors wuninvolved in knowledge-base construction or recommendation
generation independently selected one of the 16 formulas for each of 18 newly
constructed typical scenarios. Agreement with reference formulas and inter-rater
agreement using Fleiss’ k were assessed.

Results : Top-1 agreement was 94.9% (37/39: 95% CI, 82.7-99.4%). Both top-2 and top-3
inclusion rates were 100.0% (39/39: 95% CI, 91.0-100.0%). In both top-1 discordant
scenarios, Baekduonggagamchoagyo-tang ranked second after Baekduong-tang.
Individual clinicians’ agreement with reference formulas ranged from 88.9% to 94.4%. At
least two clinicians agreed with the reference formula in 17/18 scenarios (94.4%), and
all three agreed in 16/18 (88.9%). Inter-rater agreement was Fleiss’ k = 0.96.

Conclusion : Joonchart showed high agreement with prespecified reference formulas in
this scenario-based internal evaluation. A separate clinician assessment also showed
high reference-formula and inter-rater agreement. These findings support the feasibility
of implementing structured formula differentiation criteria in a knowledge-based system.
External validation using independent scenarios and real-world clinical data is needed
to establish generalizability and clinical utility.

Keywords : Korean medicine; Clinical decision support system; Knowledge-based system;
Herbal formula recommendation; Coptis-containing formulas; Inter-rater agreement
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# 1 Table 1. Knowledge base of Joonchart for 16 standard Hwangryeonje formulas
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% 3909 S} UF Aueleo] FAES A8 Auh A ARY 71E Aol Fap
o Top-1 28 Al QAR A 7% AR Top-1 QAEL 04.9%(37/39)01%
0, 95% Al 17he 82.7-99.4% % T}

E
o

718 Aol FALES] 49 270 A AW ol
E2 100.0%(39/39)%tt. 7% Ag2] Top-3 +4
Top-2 ¥ Top-3 +A ZFEC] 95% A3t

23tE A= 3992, Top-2 +A =gt
4 #sHE FA] 100.0%(39/39)= LFERGCE.
Z+7F 91.0-100.0% G tHTable 2).

A AE 1670 2E AY 5 171 AY2 sig Aol wig" ZE Alue] QoA
Top-1 YAIE Witk Wegrlzotwege 27 AlL2] Qo =% Top-22 AAI= %k

Table 2. Overall performance of Joonchart for Hwangryeonje formula recommendation

R A Ael/HA AL AR = (%) 95% AlZ|77t
Top-1 YR = 37/39 94.9 82.7-99.4

Top-2 A R3HE 39/39 100.0 91.0-100.0

Top-3 & ‘—7\“ st 39/39 100.0 91.0-100.0

Z2. 95% AR G172 Clopper—Pearson 7d& o|3 o g At&Estgict

AlLe] 2o A Top-102 AX|5tHTable 3).

Table 3. Knowledge base and formula-specific Top-1 performance of Joonchart for 16
standard Hwangryeonje formulas

ks 71 A A5 AYe % Top-1 94|, n/N
FAYAIY A gAY 2 2/2

Fg-71% 2 2/2
vratARA S 3 3/3
7L IRANY 2 2/2
WA 3 3/3
DAANY 3 3/3
A 2 2/2
AR 2 2/2
gAY 2 2/2
ENR 4 4/4
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Fotu T 4 4/4
AAbol2 AE ki) 2 2/2
¥R T © e} 2 2/2
¥l T © 717} % o} &} 2 0/2%
QU AE L ufgt 2 2/2
QU EHA KA} 2 2/2
A 167 2% A% 39 37/39

Z) Wsgrizotiaol 27) ARl QoA J1E AU 25 Top-22 AAEA,

3) Top-1 BUA] AH|

Top-1 29Xl WEI7HECLLY S 7I& AFe= oF 27§ AHI(A_034 3L A_035)0A]

ubAlsteict A_0349] 7% ;‘qa}% We 77t 2ol g AFPo|QoL), FAEL Wi- Q8 X

X -22 AAlskAT A_0359M = T]E A

A WegspEolnT Y Top—ZE AT, WEgE wgo] Top-102 AJAE )
(Table 4).

ofep £ BUA Al MELE Aol AH SHO|A Ao %49t ofal, WEsst
MEEIRIEOLRY Alolo] A AY $RE HR BRAG JIE AYL £ ARl 2%
Rl 270 23 Aol zgE9on, J1E ALol Top-3 ¥roz MAE Alle ol

Table 4. Top-1 discordant cases in the scenario-based performance evaluation

71 xJuro] =&
A 1D 7% A FALE Top-1 A% T
vl © Q 717} o} 1 EF _
A034 ATEILEEUL wegumay) 2
© O
vl T Q 717} % o} 1 EF _
A_035 ATENLEEUL we gy 2
L O

%‘ Al AG 1671 25 Aol AE Alde]e 18710 tiste] FriApEa A=t Aukal A
AEE 71F AYY dAlEw= 88.9~94.4% ¥l on, 301 & 221 o]4fo] 71E At &
7(]0]— AS MG AUl o= 1770(94.4%), 391 2% UX|sHe AWS AESH AlUo=

1671(88.9%) tH(Table 5).

Table 5. Agreement with the pre-specified reference formula

37 = N/18(%)
390 W& 7% Ayt UA 16(88.9)
31 & 2% oA 71& At U] 17(94.4)
BIHRE 1 17(94.4)
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P

IR 2 16(88.9)
AL 3 17(94.4)

2) {7 A=

301 MI7IAR}F 7P A4l MEHo] AFS AR == Fleiss' k = 0.96202 UERGCEH Landis@t
Koch(1977)[7]71&0] 2@ o]= 'Ho] est AX|(almost perfect agreement, x = 0.81-
1.00)" 3o sigsict.

9 BT} 71E AW QRS 28 Adges UHEE 1)9
Aue e grAclE o]9low, 39 WAL BE WMESe’e Mesigch ol B
t 297t ofUet 3¢ 2R FUG Ay Mestggols 1 Aeo] |
A d9olth Al WA B8 J1E AW o2 5U AWS MEE AR
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AR AL 167 BE P2 o FEst slEd met pHE 39 HF L WY A
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