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(3.6)
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N R
rl

=% A E (imperfect state) & YWERU = X ol 39 H o]y,
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Y ~ ZIP(\,p) X, ~nN(0,1) | X, ~N(0,1)
Y, ~ ZIP(\,p;) if X, <0
Y, ~ ZIP(\y,p,) if X, >0

Hm

of 2L X Wek Vb AYHYORE F2 ARPURE B
@stgo] w7 uerd Zolth
wE XA57h OB DAL A we vE AgRonz o

ZAANA 2e)7t Qofutol FFaA FelE A U Aol Ak,

2] ¥ = (true split variable) 1 X, ¢ 4

NV @e) BYE Qe dolee] AERTe weld I3 R
Rel|FS Agete] BEUS vol Ue F Reus x,o A9E
3} fel g Asa.

V() 200009 2OAFEE R

4.1.2 2% 2%

< REME HEAE >

d7te) AT B2 ET CARTS Faj7Ed] e Fawse A

F52 vad A AFREE we@ Gu FAGF B2 9
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B AU ZHVEs 2R vErR F BEeRs X9 AdYgs
S 2tk <X 41> A% pe gl dis] g 3 A9 CART +
2719 X, AugEs vUehd Zlelth
E 41> g3 AT CART #871%9 x, AEgE
X, AEE X, AEE X, AEgs
Ay Py | B Ay Py | BHY Ay Dy | DAY
aAe ELE S gy AT
1.0 0.1 | 0.5955 0.8590 | 25 0.1 | 0.6225 09705 | 4.0 0.1 | 0.7425 0.9900
1.0 0.2 | 0.5575 0.7830 | 25 0.2 | 0.6415 0.8620 | 4.0 0.2| 0.7180 0.9235
1.0 0.3 | 0.5630 0.7290 | 25 0.3 | 0.5800 0.7060 | 4.0 0.3| 0.6950 0.7985
1.0 04 | 0.5515 0.7095 | 25 04| 0.5025 0.5585 | 4.0 0.4 | 0.5845 0.6210
1.0 0.5 | 0.6250 0.7650 | 25 0.5 | 0.5015 0.5140 | 4.0 05| 0.5200 0.5390
1.0 0.6 | 0.7500 0.8390 | 25 0.6 | 0.5840 0.5825 | 4.0 0.6| 0.5245 0.5645
1.0 0.7 | 0.8760 0.9230 | 25 0.7 | 0.7305 0.7450 | 4.0 0.7| 0.6960 0.7240
1.0 0.8 | 0.9535 0.9630 | 25 08| 0.8955 0.9095 | 4.0 0.8| 0.8880 @ 0.9045
1.0 0.9 | 0.9940 0.9945 | 25 09| 009845 0.9845 | 4.0 0.9| 09890 @ 0.9865
1.5 0.1 ] 0.5185 0.9235 | 3.0 0.1 | 0.6915 09785 | 45 0.1| 0.7475  0.9950
1.5 0.2 ] 05115 0.8170 | 3.0 0.2 | 0.6525 0.8840 | 4.5 0.2| 0.7605  0.9420
1.5 0.3 ] 0.5240 0.6930 | 3.0 0.3 | 0.6250 0.7330 | 45 03| 0.7230  0.8180
1.5 0.4 | 0.5380 0.6215 | 3.0 04| 0.5540 0.5730 | 45 04| 06010  0.6390
1.5 0.5 ] 0.5645 0.6300 | 3.0 05| 0.5080 @ 0.4995 | 45 05| 05315  0.5635
1.5 0.6 | 0.6590 0.7180 | 3.0 06| 0.5760 0.5570 | 45 0.6| 0.5215 0.6030
1.5 0.7 | 0.7875 0.8435 | 3.0 0.7| 0.7265 0.7335 | 45 0.7| 0.6780 0.7800
1.5 0.8 ] 0.9180 0.9385 | 3.0 0.8 | 0.8925 0.9015 | 45 0.8| 0.8865  0.9115
1.5 09| 0.9870 0.9895 | 3.0 09| 0.9845 0.9810 | 4.5 09| 0.9805 0.9845
2.0 0.1 | 0.6500 0.9485 | 35 0.1| 0.7190 0.9850 | 5.0 0.1| 0.7765 0.9960
20 0.2 | 0.5765 0.8455 | 3.5 0.2| 0.6850 0.9030 | 5.0 0.2| 0.7800 0.9630
20 03| 0.5135 0.6835 | 3.5 0.3| 0.6445 0.7445 | 5.0 0.3| 0.7425 0.8600
20 04 | 04970 0.5630 | 3.5 04| 0.5645 0.5880 | 5.0 04| 0.6395 0.6915
2.0 05| 0.5385 0.5525 | 35 05| 0.5185 0.5210 | 5.0 0.5| 0.5435 0.6015
2.0 0.6 | 0.6025 0.6285 | 3.5 0.6 | 0.5470 0.5870 | 5.0 0.6| 0.5160 0.6155
2.0 0.7 | 0.7660 0.7920 | 35 07| 0.7175 0.7395 | 5.0 0.7| 0.7630 0.7725
2.0 0.8 | 0.9050 0.9220 | 35 08| 0.8910 0.9020 | 5.0 0.8| 0.9020 0.9180
2.0 09| 0.9790 0.9885 | 3.5 09| 0.9880 0.9860 | 5.0 09| 0.9830 0.9855
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<E 4.2> 93 YT CART w279 24
EER ok 224

Ay Py B Ay py B Ay Py 9T

LN E i gy AT L i
1.0 0.1 = 0.0179 0.1086 | 3.0 0.6 0.0139 @ -0.0327 | 4.0 0.1 00123 @ -0.0452
1.0 0.2 0.0179 0.1042 | 3.0 0.7 0.0112 0.0193 | 40 0.2 0.0127 @ -0.0102
1.0 0.3  0.0113 0.0586 | 3.0 0.8 0.0160 0.0951 | 4.0 0.3 0.0138 0.0650
1.0 04 -0.0051 @ -0.0662 | 3.0 0.9 0.0098 0.0900 | 4.0 0.4 0.0126 0.1032
1.0 05 -0.0270  -0.1289 | 25 0.1 -0.0018 -0.0279| 4.0 0.5 0.0109 -0.0031
1.0 0.6  -0.0480 @ -0.1531 | 25 0.2 -0.0228 @ -0.1756 | 4.0 0.6 -0.0147 -0.13823
1.0 0.7  -0.0760 -0.1699 | 25 0.3 -0.0442 -0.1778 | 4.0 0.7 -0.0409 -0.2367
1.0 0.8 -0.1176 @ -0.1211 | 25 04 -0.0832  -0.1827 | 4.0 0.8 -0.0826 -0.1664
1.0 09  -0.1808 @ -0.0970 | 25 0.5 -0.1537  -0.1207 | 4.0 0.9 -0.1510 -0.1203
1.5 0.1 0.0120 0.0444 | 25 0.6 0.0136 @ -0.0425| 45 0.1 0.0128 @ -0.0420
1.5 0.2  0.0109 0.0803 | 25 0.7 0.0163 @ -0.0044 | 45 0.2 00123 @ -0.0125
1.5 0.3 0.0061 0.1644 | 25 0.8 0.0133 0.0733 | 45 0.3 0.0132 0.0458
1.5 04 0.0099 0.0357 | 25 09 0.0136 0.1369 | 45 04 0.0145 0.0696
1.5 05 -0.0108  -0.1048 | 3.0 0.1 0.0041 -0.0791| 4.5 0.5 0.0083 -0.0080
1.5 0.6  -0.0306 -0.1617 | 3.0 0.2 -0.0217 -0.1492| 45 0.6 -0.0101 -0.1056
1.5 0.7 -0.0586 -0.1813 | 3.0 0.3 -0.0428 -0.2250| 45 0.7 -0.0409 -0.2122
1.5 0.8 -0.0984 -0.1489 | 3.0 0.4 -0.0838 -0.1707| 4.5 0.8 -0.0829 -0.1547
1.5 0.9 -0.1645 -0.1029 | 3.0 05 -0.1528 -0.1070| 45 0.9 -0.1540 -0.1118
20 0.1 0.0185 0.0140 | 35 0.1 0.0139 -0.0487 | 5.0 0.1  0.0115 -0.0326
20 02 00154 0.0604 | 35 0.2 0.0159 @ -0.0092 | 5.0 0.2 0.0119 @ -0.0065
20 0.3 0.0092 0.0879 | 35 0.3 0.0147 0.0653 | 5.0 0.3 0.0162 0.0576
2.0 04  0.0027 0.0733 | 35 04 0.0174 0.0890 | 5.0 0.4 0.0196 0.0204
2.0 05 -0.0068 -0.0185| 35 05 0.0077 -0.0473| 50 05 00125 -0.0120
2.0 06 -0.0209 -0.1504 | 35 06 -0.0132 -0.1747| 5.0 0.6 -0.0099 -0.1177
2.0 07 -0.0493 -0.1814 | 35 0.7 -0.0424 -0.2127| 5.0 0.7 -0.0388 -0.2267
20 0.8 -0.0899  -0.1622 | 35 0.8 -0.0839 -0.1853| 50 0.8 -0.0817 -0.1587
20 09 -0.1556  -0.1090 | 35 09 -0.1490 -0.1165| 50 09 -0.1535 -0.1096
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A AAYTF L= CART ¥#71+

<29 4.2> Mo p, o Wstel thg A
< w939 MSE >

Aok ppl Wste] dis Eel7h dejd Aa AA EeHe o
2 H# AT 23 (Mean Square Error) & ©o]€3to] £ 271+ 9]
v g Stk <O 4.3>E 7 BE7isel diske] A9 pol WEte] w
gt el et FAEAtE 3xkdel E% @ Aotk <I¥ 4.3>°
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A AAYTF L= CART ¥&#71+

<19 4.3> 2 Fel tsk MSE
<18 4.3>9 43 IAUF B 7IsolA el dist MSEE &

stol W <19 4.4>9 2ol pgtol AL wet BeHol FeIA oz

HolAx AL A 5 gk,
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Aska Agskolth. ey CHAIDSF C4.59 45
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4.2.2 439 AT 24 2
1058 A58 9o Fobd IARI 4T AU F 9
AR E EEagn <E 440E 0 Eobd A wFel A A

4.7>8 ChaudhuriZ} A|<etst

-—

<Y 4.8>& =

= 1Est Y IAUTE B =welA ARkd URE F HAs 1
&

E(N) FAAAF =0t Pr>|z]
S 0.9867 0.01758 <0.0001
A9 0.0013 0.00022 <0.0001
7t 71 3¢ 0.00002 0.00005 0.0007
A FE e -0.0151 0.02485 0.5415
F-7pA B 2~ 7}S] 0.0405 0.00915 <0.0001
Fodst Ha AFE -0.0001 0.00002 0.0004
A Fo st ARE 0.0001 0.00002 <0.0001
AEY AL 0.0014 0.00318 0.6569
&3 0.0778 0.00559 <0.0001

55 (p) FAAF =0t Pr>|z]
I 2.3410 0.03643 <0.0001
A9 -0.0001 0.00049 <0.0001
7t 71 3¢ 0.0001 0.00002 <0.0001
A2 BHEFE] -0.0792 0.04618 0.0865
F7pA B 2~ 73S -0.1783 0.01753 <0.0001
Fo st Fd ARE- 0.0002 0.00005 0.0002
A Foj s ARE 0.0001 0.00005 0.0239
AUl AL -0.0021 0.00587 0.7193
&3 -0.2568 0.01244 <0.0001
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AA7E = B Y=0, A7 2% B85 Y
of thet eSgke® CART, 949 AU, 7tedds st 49 3
U dE5ngs grretdth 1 dde <% 4.6>9 Q9kRR UEd

]
o,
<E 4.6> 74 ZZE HolE
. 7hed b=
1R ) Q__QE‘ ojylo] o E&OE
—‘;::QL 1_ CART/] o= oJ’}o §FH"}‘T/] NOE=3 Oﬂﬂogil?i%ﬂ@_%%
Y=1 IRESPONSE Life IRESPONSE Life IRESPFONSE Life
1 166 23.446 1.954 23.729 1.977 25.424 2.119
2 184 12.994 1.083 12.641 1.053 12.500 1.042
3 188 8.851 0.738 9.087 0.757 9.181 0.765
4 111 3.919 0.327 3.919 0.327 3.213 0.268
5 126 3.559 0.297 3.588 0.299 2.881 0.240
6 123 2.895 0.241 2.778 0.231 2.072 0.173
7 105 2.119 0.177 2.058 0.172 1.957 0.163
8 7 1.359 0.113 1.518 0.127 1.748 0.146
9 75 1.177 0.098 1.146 0.095 1.381 0.115
10 60 0.847 0.071 0.876 0.073 1.243 0.104
11 55 0.706 0.059 0.732 0.061 1.310 0.109
12 53 0.624 0.052 0.553 0.046 1.059 0.088
13 67 0.728 0.061 0.782 0.065 1.000 0.083
14 66 0.666 0.055 0.626 0.052 0.817 0.068
15 61 0.574 0.048 0.603 0.050 0.386 0.032
16 62 0.547 0.046 0.512 0.043 0.380 0.032
17 68 0.565 0.047 0.557 0.046 0.399 0.033
18 63 0.494 0.041 0.487 0.041 0.345 0.029
19 52 0.387 0.032 0.401 0.033 0.327 0.027
20 62 0.438 0.036 0.438 0.036 0.240 0.020

o) IAYFE 23.73%, 7tEHATS nHI G4 FAF ok
25.42%2 AR EsrE o ot tEHAS 13 Je] AT W
S50l 9499 FAUF CART UHFEEH HY oFF £2 BHSES 29l
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ABSTRACT

A study on Decision Tree
for Zero-Inflated Count Data

Bomi Choi
Department of Statistics
The Graduate School

Sungshin Women's University

Zero-inflated Poisson distribution is more applicable distribution in case
of excess zeros than regular Poisson probability distribution as a discrete
type probability distribution. The data of that has excess zeros come out
in various fields, and there are many studies on the data. But it hard to
find decision trees for zero—inflated count data. Occasionally conventional
methods cannot be achieved for the data. So it is needed to build up a
decision tree for zero-inflated count data.

In this paper, we establish a decision tree for zero—inflated count data.
It will be constructed on basis proposed split criterion with Chaudhuri et
al.(1995)'s generalized regression tree. We suggest a split point using
weighted mean instead of mean. Simulation is performed to demonstrate
the performance of the proposed method and to show the competitive
decision tree. Finally we illustrate the proposed methodology with real

data.
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