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"Estimating survival time by using clayton copula of
bivariate exponential distribution"
A case study in central a child hospital and Ghazi Al Hariri
hospital on a special surgery

Lecturer: Jasim Hassan Lazim
Technical college of Management / Baghdad

Abstract:

The copula function is considered on of nonparametric function which is
easily implement able and opening wide door to find a lot of bivariate
distribution in this paper clayton's copula has been used to find the
bivariate exponational distribution then to find survival rate through the
use of real data for two applications the pediatric control hospital and
sample from Ghazi Al Hariri hospital by using bivariate distribution
between two variable with a known depending value and calculate the
probabilities of survival time results by the research it was proved that
whenever to be yellow disease ratio is high to blood ratio in human with
age 1s high whenever to be survival time is low. Second application is
show to ill age to pass 60 years, whenever to be medicine active in
treatment is low.
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C(11,0) =0 = C(0,v) (3)
Cuw)=u and CLv)=v .. (4)
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C(u,,v,) = C(uy,v) = Cluy,v,) + C(u,v,) 20 (5)
u, <u,,v,<v, 203
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0, =mean(y),0, = mean(x) ; 0 =0.52 i_aiyy 14 ilsbadl ozt

i g el il el ey i o) (1) Jsaall 8 s gall i) L La 4

YL bLA;]J
(Js¥) Gabadl) ) x,y Cnodiiall el (a3 (1) aB Joa

R ()= pr[X >x,Y > y]=R(t) | y=ax./by | by =tsb | ax =pcv | age =x | No.
0.7114 2.5185 13.5 34 30 |
0.283 9.2105 3.8 35 45 2
0.4313 8.4211 5.7 48 19 3
0.8007 2.6012 17.3 45 8 4
0.7055 4.5098 10.2 46 9 5
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0.734 3.481 15.8 55 10 6
0.6201 4.9206 12.6 62 14 7
0.7471 2.0455 22 45 50 8
0.6603 3.0973 11.3 35 30 9
0.8605 2.6563 19.2 51 4 10
0.8104 3.0337 17.8 54 6 11
0.6483 4.0152 13.2 53 16 12
0.7116 2.5161 15.5 39 30 13
0.8207 1.8696 23 43 11 14
0.8905 4.7368 9.5 45 2 15
0.5254 5.7692 10.4 60 20 16
0.6996 2.5 10.4 26 55 17
0.6913 6.7073 8.2 55 7 18
0.7258 4.4355 12.4 55 8 19

0.752 4.2222 13.5 57 7 20
0.7873 3.2086 18.7 60 7 21
0.7397 4.6341 12.3 57 7 22
0.7583 3 20 60 10 23
0.5448 5.7 10 57 18 24
0.8928 4.4444 11.7 52 2 25

0.709 4.0336 11.9 48 10 26
0.6906 4.4828 14.5 65 10 27

0.827 1.8627 20.4 38 10 28
0.7833 3.3133 16.6 55 7 29
0.8868 5.2809 8.9 47 2 30
0.8191 4.5638 14.9 68 4 31
0.7045 4.1406 12.8 53 10 32
0.7771 3.1008 12.9 40 8 33
0.7803 3.9706 13.6 54 6 34

0.656 8.9744 7.8 70 7 35
0.8803 2.8125 12.8 36 3 36
0.6414 3.268 15.3 50 33 37
0.8631 1.8018 22.2 40 6 38
0.7887 4.6218 11.9 55 5 39
0.7922 2.4017 22.9 55 10 40
0.7858 4.7619 12.6 60 5 41
0.6936 4.4068 11.8 52 10 42
0.8114 2.2222 14.4 32 9 43
0.8631 3.7956 13.7 52 3 44
0.7572 4.8598 10.7 52 6 45
0.8107 5.0926 10.8 55 4 46
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paaill ay i L) Cuay (A calga ) e sl (el (e SN ) Cpa B e s
Gisb oo Cwmia dna jalic dllis o 4w jall Cilialy  clady) 5l g slas)) #al)
uaJ.l_\ é LJLLJAJ—“ GL&J.A] :L\:nL..a.eh c.L“L.aJ_I‘)“l CM ‘EEILC 3.33;'.. Jﬂ]u_‘u E_LI:‘JJ_“ Et_;.um,sjl
o Aol Tayy "S5l Jlie Lgie ¢ JSI 6 88 A MG su 5 AN () ge 8 8 i)
aalad jleall () 5¢1987 ale dis RN Jidall [ el Daliadl) clianV) e i Gl
) saniiul Gl el ey el Al pladll JS o ) il jall ¢ LG
aall Jiny aie Ll ae o anbal) adaee ) st gl Bl 4l | laidd VG Sl
Al il fise S aanie pai duaa s doila () jel e Ll Ll aall Ja3 Gililee Jlai
e Laia ¥l agilidle il g cdalanll 3 4 sil) agiloa) o ALl 3 agd 08 o (aSail Las
0 =0.52 iy 14 3dlad) dosiuly saas s sball 1) il as ) gaie maal
Al Lle 8y lall ga ) Clus 5 Sa 6, = mean(yl),6, = mean(x1)
YL araad s 4 s paall Gl paiall eladll ey o Sl (1) Jsandl 3 dain sall

(A @ukill) wab2=y1 ,age=x1 G:8dall (2) a8, Jgaad)

R (0= pr[X > LY > y1=R() | W3O2YL 1 o0 1 val | Age=x1 | No.
=pcv/val
0.7685 3 24 8 19 1
0.7483 3.75 30 8 19 2
0.7512 3.625 29 8 19 3
0.7483 3.75 30 8 19 4
0.5259 3.5 28 8 60 5
0.4938 4 32 8 60 6
0.5092 3.75 30 8 60 7
0.3548 8 32 | 4 60 8
0.6253 3.75 30 8 35 9
0.6201 3.875 31 8 35 10
0.6151 4 32 8 35 11
0.6151 4 32 8 35 12
0.5751 3.5 28 8 47 13
0.5826 3.375 27 8 47 14
0.5826 3.375 27 8 47 15
0.8004 1.0625 85| 8 47 16
0.7701 2.375 19 8 22 17
0.754 2.75 22 8 22 18
0.6816 5.75 23 | 4 22 19
0.7445 3 24 8 22 20
0.544 3.25 26 8 60 21
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0.5259 3.5 28 | 8 60 22
0.4794 4.25 34 | 8 60 23
0.4599 4.625 37 | 8 60 24
0.5476 3.75 30 | 8 50 25
0.5406 3.875 31 | 8 50 26
0.4989 4.75 38 | 8 50 27
0.534 4 32 | 8 50 28
0.7813 1.2875 103 | 8 41 29
0.7783 1.3125 | 10.5| 8 41 30
0.7783 1.3125 [ 10.5| 8 41 31
0.6521 2.7 10.8 | 4 41 32
0.6152 2.5 20 | 8 57 33
0.5929 2.75 22 | 8 57 34
0.5277 3.625 29 | 8 57 35
0.5198 3.75 30 | 8 57 36
0.4991 7 28 | 4 40 37
0.6086 3.5 28 | 8 40 38
0.6023 3.625 29 | 8 40 39
0.6369 3 24 | 8 40 40
0.6514 3 9 3 37 41
0.6665 2.75 11 | 4 37 42
0.7873 1.3125 | 10.5| 8 37 43
0.7831 1.35 10.8 | 8 37 44
0.5396 3.125 25 | 8 65 45
0.3407 7.5 30 | 4 65 46
0.3353 7.75 31 | 4 65 47
0.3353 7.75 31 | 4 65 48
0.5092 3.75 30 | 8 60 49
0.5013 3.875 31 | 8 60 50
0.4938 4 32 | 8 60 51
0.4938 4 32 | 8 60 52
0.6392 3.125 25 | 8 38 53
0.6323 3.25 26 | 8 38 54
0.6193 3.5 28 | 8 38 55
0.5964 4 32 | 8 38 56
0.5055 6 24 | 4 42 57
0.4941 6.5 26 | 4 42 58
0.489 6.75 27 | 4 42 59
0.4842 7 28 | 4 42 60
0.5774 6.25 25 | 4 32 61
0.5533 8 32 | 4 32 62
0.5961 5.3333 32 | 6 32 63
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0.6446 3.75 30 | 8 32 64
0.721 3.75 30 | 8 22 65
0.721 3.75 30 | 8 22 66
0.7245 3.625 29 | 8 22 67
0.721 3.75 30 | 8 22 68
0.7562 1.1875 | 9.5 | 8 70 69
0.7462 1.25 10 | 8 70 70
0.7365 1.3125 [ 10.5| 8 70 71
0.5733 2625 |105) 4 70 72
0.5636 3.25 26 | 8 54 73
0.5388 3.625 29 | 8 54 74
0.5312 3.75 30 | 8 54 75
0.6159 2.5833 31 | 12 54 76
0.6087 4 32 | 8 36 77
0.5142 8.25 33 | 4 36 78
0.5116 8.5 34 | 4 36 79
0.5142 8.25 33 | 4 36 80
0.559 7.5 30 | 4 32 81
0.6446 3.75 30 | 8 32 82
0.556 7.75 31 | 4 32 83
0.559 7.5 30 | 4 32 84
0.5885 2.875 23 | 8 55 85
0.5787 3 24 | 8 55 86
0.5692 3.125 25 | 8 55 87
0.5602 3.25 26 | 8 55 88
0.5659 3.125 25 | 8 56 89
0.7991 1 8 8 56 90
0.7991 1 8 8 56 91
0.7991 1 8 8 56 92
0.6493 2.25 18 | 8 53 93
0.576 3.125 25 | 8 53 94
0.5351 3.75 30 | 8 53 95
0.5427 3.625 29 | 8 53 96
0.8198 1.5 24 | 16 22 97
0.7401 3.125 25 | 8 22 98
0.7359 3.25 26 | 8 22 99
0.7281 3.5 28 | 8 22 100
0.7578 1.25 10 | 8 59 101
0.6222 2.375 95 | 4 59 102
0.7228 1.5 12 | 8 59 103
0.7578 1.25 10 | 8 59 104
0.4075 7 28 | 4 54 105
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0.397 7.5 30 | 4 54 106
0.397 7.5 30 | 4 54 107
0.397 7.5 30 | 4 54 108
0.6325 2.25 18 | 8 60 109
0.5739 2.875 23 | 8 60 110
0.6503 2.0833 25 | 12 60 111
0.5348 3.375 27 | 8 60 112
0.6371 6.75 27 | 4 25 113
0.6292 7.5 30 | 4 25 114
0.6921 3.875 31 | 8 25 115
0.704 3.5 28 | 8 25 116
0.534 4 32 | 8 50 117
0.4309 7 28 | 4 50 118
0.421 7.5 30 | 4 50 119
0.534 4 32 | 8 50 120
0.8057 1 8 8 50 121
0.5784 3.25 26 | 8 50 122
0.5476 3.75 30 | 8 50 123
0.5476 3.75 30 | 8 50 124
0.8148 1.0625 | 8.5 | 8 38 125
0.807 1.125 9 8 38 126
0.7995 1.1875 | 9.5 | 8 38 127
0.7921 1.25 10 | 8 38 128
0.4901 3.75 30 | 8 66 129
0.4901 3.75 30 | 8 66 130
0.4817 3.875 31 | 8 66 131
0.4737 4 32 | 8 66 132
0.5809 7.25 29 | 4 30 133
0.6583 3.75 30 | 8 30 134
0.6538 3.875 31 | 8 30 135
0.6494 4 32 | 8 30 136
0.5092 3.75 30 | 8 60 137
0.5013 3.875 31 | 8 60 138
0.4938 4 32 | 8 60 139
0.4938 4 32 | 8 60 140
0.5259 3.5 28 | 8 60 141
0.5174 3.625 29 | 8 60 142
0.5174 3.625 29 | 8 60 143
0.5092 3.75 30 | 8 60 144

0.81 2.25 9 4 17 145
0.7678 3.75 30 | 8 17 146
0.7653 3.875 31 | 8 17 147
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0.7629 4 32 | 8 17 148
0.5959 2625 |105) 4 60 149
0.7566 1.25 10 | 8 60 150
0.7529 1.275 [10.2| 8 60 151
0.7475 1.3125 | 10.5| 8 60 152
0.3647 7.5 30 | 4 60 153
0.5013 3.875 31 | 8 60 154
0.5092 3.75 30 | 8 60 155
0.5013 3.875 31 | 8 60 156
0.5624 3.5 28 | 8 50 157
0.6351 2.5 30 | 12 50 158
0.6212 2.6667 | 32 | 12 50 159
0.5548 3.625 29 | 8 50 160
0.8636 1.125 9 8 18 161
0.8591 1.1875 | 9.5 | 8 18 162
0.8565 1.225 98 | 8 18 163
0.8548 1.25 10 | 8 18 164
0.4931 3.75 30 | 8 65 165
0.4931 3.75 30 | 8 65 166
0.6133 2.3333 28 | 12 65 167
0.6919 1.6667 | 20 | 12 65 168
0.4931 3.75 30 | 8 65 169
0.3407 7.5 30 | 4 65 170
0.4931 3.75 30 | 8 65 171
0.3303 8 32 | 4 65 172
0.4125 8 32 | 4 50 173
0.4086 8.25 33 | 4 50 174
0.4086 8.25 33 | 4 50 175
0.5275 4.125 33 | 8 50 176
0.535 3.625 29 | 8 55 177
0.5273 3.75 30 | 8 55 178
0.5127 4 32 | 8 55 179
0.5127 4 32 | 8 55 180
0.7324 1.375 11 | 8 65 181
0.7324 1.375 11 | 8 65 182
0.7288 1.4 11.2] 8 65 183
0.727 1.4125 | 11.3| 8 65 184
0.7839 1.25 10 | 8 42 185
0.5794 3.875 31 | 8 42 186
0.5736 4 32 | 8 42 187
0.5736 4 32 | 8 42 188
0.7346 1.3125 | 10.5| 8 72 189

14 et — el — dunul — dul )90




Yo )Y duid ¥ 2aad] 10 adall  dabadiillg dasladl @odad] duialidll ddaw

0.725 1.375 11 | 8 72 190
0.725 1.375 11 | 8 72 191
0.7156 1.4375 | 11.5] 8 72 192
0.5694 2625 |105) 4 72 193
0.4051 4.875 39 | 8 72 194
0.4734 3.75 30 | 8 72 195
0.4646 3.875 31 | 8 72 196
0.7566 1.25 10 | 8 60 197
0.7475 1.3125 | 10.5| 8 60 198
0.7421 1.35 10.8 | 8 60 199
0.7566 1.25 10 | 8 60 200
0.4931 3.75 30 | 8 65 201
0.3528 7 28 | 4 65 202
0.4768 4 32 | 8 65 203
0.4768 4 32 | 8 65 204
0.5209 4 32 | 8 53 205
0.5279 3.875 31 | 8 53 206
0.5209 4 32 | 8 53 207
0.5209 4 32 | 8 53 208
0.7755 1.125 9 8 60 209
0.7659 1.1875 | 9.5 | 8 60 210
0.7603 1.225 98 | 8 60 211
0.7566 1.25 10 | 8 60 212
0.6153 3.375 27 | 8 40 213
0.5793 4.125 33 | 8 40 214
0.5847 4 32 | 8 40 215
0.6705 2.5 20 | 8 40 216
0.586 2.5 10 | 4 70 217
0.5733 2625 |105] 4 70 218
0.7462 1.25 10 | 8 70 219
0.5611 2.75 11 | 4 70 220
0.5323 3.25 26 | 8 64 221
0.5135 3.5 28 | 8 64 222
0.4962 3.75 30 | 8 64 223
0.488 3.875 31 | 8 64 224
0.798 1.125 9 8 43 225
0.7899 1.1875 | 9.5 | 8 43 226
0.782 1.25 10 | 8 43 227
0.6688 2.375 95 | 4 43 228
0.7743 1.3125 | 10.5| 8 43 229
0.6688 2.375 95 | 4 43 230
0.782 1.25 10 | 8 43 231
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0.782 1.25 10 | 8 43 232
0.4757 7.5 30 | 4 42 233
0.5794 3.875 31 | 8 42 234
0.5794 3.875 31 | 8 42 235
0.5794 3.875 31 | 8 42 236
0.7043 1.75 21 | 12 52 237
0.608 2.75 22 | 8 52 238
0.5708 3.25 26 | 8 52 239
0.5544 3.5 28 | 8 52 240
0.5467 3.5 28 | 8 54 241
0.5388 3.625 29 | 8 54 242
0.5388 3.625 29 | 8 54 243
0.5312 3.75 30 | 8 54 244
0.8316 0.8333 10 | 12 50 245
0.6694 2.125 85 | 4 50 246
0.667 2.15 8.6 | 4 50 247
0.6373 2.475 99 | 4 50 248
0.5796 3.125 25 | 8 52 249
0.5544 3.5 28 | 8 52 250
0.5544 3.5 28 | 8 52 251
0.5466 3.625 29 | 8 52 252
0.5466 3.625 29 | 8 52 253
0.5392 3.75 30 | 8 52 254
0.532 3.875 31 | 8 52 255
0.5252 4 32 | 8 52 256
0.5869 3.125 25 | 8 50 257
0.5624 3.5 28 | 8 50 258
0.5548 3.625 29 | 8 50 259
0.5476 3.75 30 | 8 50 260
0.6306 3.5 28 | 8 36 261
0.6248 3.625 29 | 8 36 262
0.6248 3.625 29 | 8 36 263
0.6496 3.125 25 | 8 36 264
0.5392 3.75 30 | 8 52 265
0.4088 7.5 30 | 4 52 266
0.3999 8 32 | 4 52 267
0.3999 8 32 | 4 52 268
0.8111 1.125 9 8 36 269
0.8037 1.1875 | 9.5 | 8 36 270
0.7966 1.25 10 | 8 36 271
0.7897 1.3125 | 10.5| 8 36 272
0.7921 1.25 10 | 8 38 273
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0.6074 3.75 30 | 8 38 274
0.6018 3.875 31 | 8 38 275
0.6018 3.875 31 | 8 38 276
0.559 7.5 30 | 4 32 277
0.556 7.75 31 | 4 32 278
0.6398 3.875 31 | 8 32 279
0.6446 3.75 30 | 8 32 280
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