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Granularity Adjustment of Clinical Data for a framework of Information

Processing on Clinical Researches
Ryosuke Matsuo **, Taisuke Ogawa **, Kenji Araki* , Tomoyoshi Yamazaki ", Muneo Kushima ™!
*1 Department of Medical Informatics, Faculty of Medicine, University of Miyazaki Hospital

We propose a framework of information processing on clinical researches. The proposed framework composes of
two phases: data preprocessing of granularity adjustment of clinical data and analyses such as controlled trial,
prediction and classification. The framework cyclically accumulates the feature importance of processed clinical
data derived from the analysis phase as the evaluation of the data preprocessing. In this paper, we verify the
effectiveness of granularity adjustment of clinical data such as the codes of surgeries and the data of laboratory
tests and observations on a case study of the prediction of three management fees. Hierarchical clustering is then
exploited for the surgeries’ codes and the normal distribution is exploited for the data of laboratory tests and
observations. Regarding the experimental evaluation of the granularity adjustment, we execute 5-fold cross
validation with a paired t-test and four evaluation measures: AUC, Precision, Recall and F-measure. We employ
five classifiers: Logistic Regression, Naive Bayes, Neural Network, Random Forest and SVM(linear). The
experimental results using the data of 21,529 patients in University of Miyazaki Hospital showed that granularity
adjustment generally brought about better performance of the prediction of three management fees in terms of
Recall and F-measure.

Keywords: Granularity adjustment, clinical data, hierarchical clustering, discretization, prediction.
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LR 0.6595 0.8209 0.2573 0.3917
(< 0.05) (< 0.05)

NB 0.6399 0.8469 0.2392 0.3728
(< 0.05) (< 0.05)

NN 0.6571 0.7958 0.273 0.4063

RF 0.6569 0.8095 0.2733 0.4082

(< 0.05) (< 0.05) (< 0.05)
SVM 0.6588 0.8107 0.2658 0.4002
(< 0.05) (< 0.05) (< 0.05)

Average | 0.6544 0.8167 0.2617 0.3958

x5 MMmEERETFHEEHOEETFAICEFHKD
—FDOHRERELLOGEDER

AUC Precision | Recall F-measure

LR 0.6559 0.8416 0.2332 0.365

NB 0.6417 0.8895 0.2163 0.3477

NN 0.6556 0.8071 0.2687 0.4026

RF 0.6549 0.8162 0.2703 0.4056

SVM 0.6559 0.8229 0.2595 0.3944

Average | 0.6528 0.8355 0.2496 0.3831

&6 WMMmEEH 1 OEEFRIETHKI—FDREHR

EHYDIGEDHER
AUC Precision | Recall F-measure
LR 0.659 0.7526 0.1606 0.264

(< 0.05) (< 0.05)

NB 0.6519 0.6696 0.188 0.2931
(< 0.05) (< 0.05)

NN 0.6563 0.7197 0.184 0.2929

RF 0.6543 0.7165 0.1832 0.2912

SVM 0.6577 0.7284 0.1792 0.2873

Average | 0.6558 0.7174 0.179 0.2857

x7 BMEERN 1 OEEFRIETHKI—FDREHR
BLLOGE DR

AUC Precision | Recall F-measure

LR 0.6571 0.7661 0.1542 0.2561

NB 0.6493 0.7686 0.1625 0.2679

NN 0.6561 0.7195 0.1828 0.2912

RF 0.6545 0.7172 0.184 0.2923

SVM 0.6564 0.7346 0.1788 0.2871

Average | 0.6547 0.7412 0.1725 0.2789

® 8 MEEEM 1 (FAHBRIESKE) OEEFAIC
H1TDKI—FOHERABRHYDIHE DHER

AUC Precision | Recall F-measure

LR 0.6631 0.3436 0.0211 0.0391
(<0.05)

NB 0.587 0.3513 0.0156 0.0294
(< 0.05) (< 0.05)

NN 0.6508 0.3726 0.0536 0.093
(<0.05)

RF 0.6477 0.3537 0.0495 0.0864

SVM 0.6541 0.3826 0.0449 0.0801
(<0.05)

Average | 0.6405 0.3608 0.0369 0.0656
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H115 KI—FOHERBLGLDEZEEDFHER

SVM 0.4913 0.1108 0.1741 0.1332
(< 0.05) (< 0.05)
Average | 0.4974 0.0828 0.1487 0.0878

& 15 @MMEEH 1 ORETFAICETRE-BRER
DHERABLZLDGE DR

AUC Precision | Recall F-measure
LR 0.6506 0.4086 0.0105 0.0198
NB 0.5699 0.1 0.0005 0.0009
NN 0.646 0.3771 0.0564 0.0973
RF 0.6449 0.3532 0.0486 0.085
SVM 0.6478 0.384 0.044 0.0787
Average | 0.6318 0.3246 0.032 0.0563

£ 10 3ONEEMOEEFAICE TS KI—FDHE
HEHYDIZE DFERDLLE

AUC Precision | Recall F-measure
LR 0.5129 0 0 0
NB 0.5125 0.1202 0.1395 0.1284
NN 0.5062 0.1202 0.0437 0.0519
RF 0.4952 0.2241 0.0048 0.0093
SVM 0.4941 0.0832 0.0465 0.0467
Average | 0.5042 0.1095 0.0469 0.0472

*® 16 MEEEM 1 CAHBERAL5HKE) OEE TR
CETRE-BREEOHERARHYDIHEDHER

AUC Precision | Recall F-measure
MF1 0.6544 0.8167 0.2617 0.3958
MF2 0.6558 0.7174 0.179 0.2857
MF3 0.6405 0.3608 0.0369 0.0656
Average | 0.6503 0.6316 0.1592 0.249

F11 IDOEEHOEEFRIRITSKI—FDHE
REZLOGEDIERD LR

AUC Precision | Recall F-measure
MF1 0.6528 0.8355 0.2496 0.3831
MF2 0.6547 0.7412 0.1725 0.2789
MF3 0.6318 0.3246 0.032 0.0563
Average | 0.6464 0.6338 0.1514 0.2394

AUC Precision | Recall F-measure

LR 0.5132 0 0 0

NB 0.5099 0.103 0.4773 0.1693
(< 0.05)

NN 0.4965 0.1014 0.0852 0.0885
(< 0.05) (< 0.05)
RF 0.5021 0.1038 0.0041 0.0079
(<0.05) | (<0.05) (< 0.05)
SVM 0.5004 0.0988 0.2836 0.1453
Average | 0.5044 0.0814 0.17 0.0822

12 M EREFHEEMOEETFRICEITHR

E-BEEEOHNERELHYDEENER

® 17 HEBEEN 1 CAHBERX 2K OFE TR
LETIRE-BRREOHERELLOGESNER

AUC Precision | Recall F-measure

LR 0.5036 0 0 0

NB 0.5048 0.2754 0.496 0.3538
(< 0.05)

NN 0.4976 0.2669 0.1887 0.2135
RF 0.4985 0.2636 0.062 0.1003
(< 0.05) (< 0.05)
SVM 0.5 0.2734 0.4191 0.3269
Average | 0.5009 0.2159 0.2332 0.1989

x® 13 M EREFHEEMOEETFRICEITHR

E-HEEAOHERELZLOGEDER

AUC Precision | Recall F-measure
LR 0.5074 0 0 0
NB 0.5078 0.272 0.2879 0.2703
NN 0.5002 0.2633 0.5242 0.321
RF 0.5074 0.2772 0.0458 0.0785
SVM 0.4993 0.2745 0.2908 0.2298
Average | 0.5044 0.2174 0.2297 0.1799

®14 BMEEN 1 OEETFAIETLRE-BEER
DHEREHY DIGEDTER

AUC Precision | Recall F-measure
LR 0.4912 0 0 0
NB 0.5035 0.1179 0.4392 0.1858
(< 0.05) (< 0.05)
NN 0.5018 0.1204 0.1268 0.114
RF 0.4991 0.0651 0.0032 0.0061

AUC Precision | Recall F-measure
LR 0.5147 0 0 0
NB 0.521 0.1083 0.268 0.1532
NN 0.502 0.1454 0.0128 0.022
RF 0.5065 0 0 0
SVM 0.496 0.0917 0.1062 0.0531
Average 0.508 0.0691 0.0774 0.0457
& 18 3DDEBHOEEFRICHIT5BE-HKER
DHEREHYDEEDHEREDLE
AUC Precision | Recall F-measure
MF1 0.5009 0.2159 0.2332 0.1989
MF2 0.4974 0.0828 0.1487 0.0878
MF3 0.5044 0.0814 0.17 0.0822
Average | 0.5009 0.1267 0.1839 0.123
£19 3DDOEBEHOEEFACHITRE-HRER
DHEREBLGELDOGEDHERDLLE
AUC Precision | Recall F-measure
MF1 0.5044 0.2174 0.2297 0.1799
MF2 0.5042 0.1095 0.0469 0.0472
MF3 0.508 0.0691 0.0774 0.0457
Average | 0.5055 0.132 0.118 0.0909
5, B
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