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— Abstract —

The Prediction Model of the Number of
Industrial Injured Persons Using Data Mining

Kwan Hyung Yi, Ho Keun Chung, Jung Sun Park

Occupational Safety and Health Research Institute, KOSHA

Objectives : This study is to see the transition and pattern of the industrial injured
worker, and to develop the prediction model.

Methods @ The data of the study are based on the samples from data-warehouse of
Occupational Safety & Health Research Institute and are summed monthly from Jan 1986
to Jul 1999. This study data used data mart and Meta data from DW in KOSHA. The
prediction model of the injured worker in industry is designed by using a winters time
series method after data preparing (i.e. sample, explore, modify) from DW.

Results @ This predicted model obtained Winters-method multiplicative in exponential
smoothing among applied all models, after the time series (total 163 months). It showed
that the prediction power was 95.5 %.

Conclusions : In the process of exploring the data, totally the rate of industrial
injured workers reduced, and in the yearly circulation, in February and September the
number is the lowest but in June, July, October and November the higher. The number
of monthly average injured workers is 8709 (95 % confidence interval: 8277, 9140).

From the developed prediction model, since Aug 1999 the industrial injured worker
reduced rapidly in Dec 1999 and first period of 2000. But in second period of 2000 the
number of the injured workers is increasing. To conclude, as the total economic situation
is becoming better in 2000 than in 1999, its is supposed that the injured workers will
increase more than the predictive injured workers because of the increase of production
rate and labor force.
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Fig. 1. The configuration of the Prediction model
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Fig. 2. The box-plot statistics of industrial injured workers in monthly
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Table 1. The parameters estimate of the predicted model

B2 SAE xTdzk t-%k P-3
LEVEL Smoothing Weight 0.358 0.04 8.646 0.0000
TREND Smoothing Weight 0.064 0.02 3.042 0.0027
SEASONAL Smoothing Weight 0.077 0.03 2.242 0.0263
Residual Variance (sigma squared) 363938.6
Smoothed Level 3934.3
Smoothed Trend -51.418
*P-value < 0.05 : statistically significant
+Fitting data range : from Jan 1986 to Jul 1999
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Fig. 11. The residuals plot of predicted model in Winters time series methods
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Table 2. The statistics of fit test in predicted model

Parameters statistics
Mean Square Error 357240.4
Root Mean Square Error 597.69
R-Square 0.954
Adjust R-Square 0.954
Akaike Information Criterion 2090.1

Schwarz Bayesian Information Criterion 2099.4

o AR
ol A=
webs] 28
noise)e] A3
AgE Aty T & ¢
oA HH HAH HE
Aol A el &= o] 95.4 % (R-square)<

EECER L %k—% Holx] gt
CE:
=

A Fig. 10). (Table 2)
| =2 3o] A3y A=E

Bk

521



tigtardelstsix] A 12 d A 4 & 20004

A WA Z=ole] §AFE AdFo] FUAHEH, ol&

US| = o] 2 Al (event)o] Slo} ghdl WiEAQ 2

© 2 1992 54l MA A F&, 199749 10

B dyide 9 A SRS olgstel  del dxd IMFR A AAek B71ege] <3
¥

fl

oA AAD d S-S AAE 2o AdAe] 2 dAntel] & v Aoz Aetdn
AAZE AZe] sge neh AAHer FaFAs EZE WA Q] Yol Aol FUREH, ole
Holx Sle& & & SUth = A A 2 AR 19974 10 el EE g IMF
@iﬂ A BYFo] HEE B =dFTIE o o9 AdHNte] FAl] o Aoz AvtdEn
=l

32

9 S92 Zol 32 W 2¢, 9¥€o] /P v i 1999dell= IMFSF 2 SHARl GEFelA] Hovt
%Ob_ 6.7¢ 10.11€e] =4 LAt das ¢ W AWFEER =T S7PF A8EwA 19984
T vk 22l AdAs) EAFe] dEo]l Ak AdAls) BT ARt Srtste et dldE
2 Hu ded, 538 199249, 1997l Ak T 2 Al AFE S E 2 dS5EgelA
Zte 3 7R S 2 sledl B orisle 2
Table 3. The predicted data set from Aug 1999 to T2 A7) M= 2710z Helw oo} 3 Ao|t}.

ih]

July 2000 Unit: persons A5 AE A mae] 7B dmZe wAmc
e Predict U9 L5 A ARl FEAE o Rolstel neAdg oS
1999-08 4,230 5,412 3,047 3= AolW, gk 73H8 ol WhHE niEgo = A
1999-09 3.796 5,048 2,545 AZQ wWhHo] old AdHolm FH|A whHo T
1999-10 3,972 5,327 2,616 Azte] 2o wit A WEE W ZatEel o
1999-11 3,848 5,287 2,410 2 upgol}.
1999-12 3,566 5,063 2.070 W . " .
2000-01 3v021 4'517 1'525 ‘E}ﬂ% i 03?—0]]}\-] J—oe%“}%oﬂj‘_}ﬁ“a cx]]_:'_J_
2000-02 2.716 4.247 1,185 3 FAAGAZA e FAHcRE A7k FE
2000-03 3,528 5,418 1,639 2 A FRE A=) wjEol, As] A
2000-04 3.520 5,538 1,503 @Al golo] welE]|x] Qgtow LI ojHow
oo o od VR 99 A adew A 4% 5 mE
’ ' ' A = (= A8 A AFR] 9 e R
2000-07 3,648 6,161 1,136 3 AFCR7E A, ), 4 ¥ 2Rds
A

Foracasts for INJURY

16000

14000

12000 Prediction in future

10000

| Prediction in past | h
2000 H
HEAYN

T T T T T T T T T T T T T — T
1886 1987 1988 1983 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Fig. 12. The Time series plot of the industrial injury worker at the actual(point plot) and future
time(line plot)

522



AE 891¢ HAQ) NER weEA g el
A g wEel, g AAE dZPEos
A3 Azl AnAAS WY 5 A= 4.4
MEE FYT F b Aol B, JHT
7 BAEd. oag ARIMA 59 e 2gom
ol Z3te] Wlmalol & Bast gle.

Jels edAle Balel 9 vAE 4P
#elq aolvisz TR & v, WA 4999
MR ARG 4987, bl BERA, BEpe
AY, BARA 2 A A F e BHAT 3
W, E@ AdAe] BAAG BEoR AR A
A B4 D nEpel A% AMS, BAAT AR
A, AT BE AL, $02Q AAER, 9
Pk AT, BHAD SERA BT FEYA
Folm, A el AQNFE 1) 71479 dae
2 A% AN ¥AY, T2 AR FAY, 42
el RAY, 47 g BE BY 2) wgd 4
oz AN AHe] RE AN FHe @
A, AREAL vi%, ALYRY TE BFE A9
e wE BEE 3) AYBYY AQ0E dANY
Bel2d A%, A9FH v AY, A4FH B3R
QA FAZ, AYAN FAY Sl AiApe 4
QINFE mESE Aglo] BAUA HlolElM)
olxBel, FF FHOE AN AZEZe] U
QI ALgElo] Aasiol & ol

fo
2

= & vt AA AiAEe] G # Fo
£ ofsta, mgaldd AT ¢ e A AR
FE dF NEste] A7) AFEA oA 9
sh=t| 7]ldstnat gt

2 SR AEE AR 1986 1€5FH
1999 7¥ 7HA] A 9 FA AsiAtgelH |, o]
A2 5E "ol wlold 7IHE ARE3ste] WA
o] AFANAL SRS TR AT

2 ot 1637HY 2o AdAle] SRR RTE 1)
gAY AFABIAGE dSg A2 Robustgt o
5532 Winter-method multiplicative in expo-
nential smoothing® d|Z%o] 95%< B4th 4k
Al A=RE B AAHoz AFAsiAE 7
SFAE Beln, #3715 1de R BH 299 99

)

e o 5 99k 9 BT AR PATFRE 8,709
o|th(95% CI:8277%, 9140%). e alZwgo

2HE 19999 8¢ o]F9] 2kiAlE HAA HFRE
M, 19999 12€93 2000 1/48710] F43] #2aF
A Holthrt 2/4%7] AlEE FHHoZ Tl At
7 E4E Ao g d=du)

Z 2 e 98a 23S o83 nEalie
AAfe] 99 @AY o $X)& (Table 3)3 2t} o3
A5 HE 19999 12€914 2000 1€, 2€ 54
3] FaFAClA 200085 2/4%-710] THA] AAIE] =
Z¥eta odek. aglm HAAAED vgiAde] 4d 4t
AAE] B ASX 9} FA] AlexE Fig. 129 2
o} mEE 19980l AnkR el WAl S Ago] F
Hed, ol 3= A9 AU ARl 19974 10
ol Ee IMFel] <3 2kdante] A7 e
Aoz gekEr 19999l 7|13 Al A By 73
A7y 2443 o] "ok 1049, 11€de oldrct
ta ARt T71E Aoz dddEn). aelm Ak
o] Agel whe} FrpA oz wAE 9 kARl
E N 2dd EYA7IHA ASH FrtE B3l
2ds JH Algelrt

=ET. =EEAAH. 1998

A7, AdEAAH = Fod Sy #d AT
KAIST. AAFHe] =8 1995.

uRgE], 1743, olERst Az AfTIA & S
A AALRE . BF=F. 1997,

AALHAIRAL A A B T4, 1995,

oiE, M7IENFeENS AT AFRITFEH, FAMNT
A4, 1993.

H71E, olFH. AALEMT I S8AL 1 Aol
1994.

3], B ATAIE AR S L Aol 1994,

SPSS AHEAF B9, Abell =17, Alg: 2B EAMY, 1998.

BL Bowerman, and RT Connell. Forecasting and
Time Series : An Applied Approach.

California @ Duxbury Press, 1993.

GE Box and GM Jenkins. Time Series Analysis :
Forecasting and Control. San Francisco :
Holden-Day, 1976.

JD Hamilton. Time Series Analysis. Princeton
University Press, 1994.

ll‘%

523



