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Modeling analysis on the prediction of the cost of diseases
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(a. Xingiao Hospital; b. Battalion 11, College of Medicine, Third Military Medical University,
Chongqging 400038, P. R. China)

Abstract: On the basis of the per capita treatment cost per month of five common diseases, i.e. diabetes,
intestinal polyp, hyperthyroidism, eutocia and cerebral infarction, in a 3-A-grade hospital in Chongqing
from January, 2012 to December, 2014, we used BP neural network, generalized regression neural network
(GRNN), grey system GM (1, 1) and non-linear regression analysis to predict the change of per capita
treatment costs per month of these five diseases from January 2015 to August 2015. And the accuracy of
these four models was judged by comparing the prediction results with real data. The results show that the
minimum coefficients of determination (R*) of the four models are 0.278, 0.565, 0.048 and 0.097,
respectively, while their maximum coefficients of determination(R?*) are 0.826, 0.901, 0.600 and 0.747,
respectively. The minimum prediction errors of the four models are 9.845%, 3.507%, 5.897% and
3.642% , respectively, while their maximum prediction errors are 15.450% ., 13.940%, 30.518% and
17.204 % , respectively. Compared with the other three models, the GRNN model can predict the cost of
diseases more accurately.
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Table 1 The number of patients and mean cost from Jan.2012 to Aug.2015

A B AR IR ML BE T 2t Jigt 5= I B A Jigi 4 4
’ Bl%c IR B GRITRRE BB st B0 RITIUR BB AT T
2012-01 115 1.375 39 0.676 46 0.408 15 0.821 97 2.330
2012-02 176 1.426 46 0.759 35 0.371 49 0.868 107 2.650
2012-03 254 1.470 48 0.904 62 0.391 40 0.914 120 2.424
2012-04 220 1.521 54 0.791 55 0.412 39 0.812 115 2.115
2012-05 212 1.739 58 0.757 59 0.427 40 0.812 123 2.459
2012-06 202 1.511 54 0.979 58 0.426 41 0.970 142 2.713
2012-07 241 1.517 53 0.899 62 0.385 40 0.779 122 3.212
2012-08 185 1.488 60 0.652 73 0.369 47 0.985 134 3.006
2012-09 206 1.280 55 0.541 59 0.424 34 0.853 152 2.403
2012-10 137 1.328 32 0.502 62 0.399 40 0.790 81 3.236
2012-11 172 1.756 63 0.915 62 0.471 54 0.979 143 3.486
2012-12 235 1.961 46 0.984 59 0.444 46 1.166 156 3.620
2013-01 183 1.961 42 0.931 49 0.470 37 0.811 145 4.316
2013-02 114 1.566 20 0.945 34 0.508 24 0.831 94 2.971
2013-03 261 1.730 2 1.145 43 0.491 47 0.947 121 3.155
2013-04 228 1.842 1 0.484 44 0.493 57 1.177 134 2.562
2013-05 226 1.568 28 1.000 47 0.469 60 0.930 148 2.811
2013-06 185 1.576 43 0.782 40 0.498 38 0.921 171 3.260
2013-07 206 1.659 57 1.013 39 0.486 33 0.911 182 3.352
2013-08 183 1.675 64 0.924 59 0.499 45 0.897 150 4.016
2013-09 228 1.604 59 0.933 50 0.523 49 0.998 146 3.260
2013-10 204 1.649 51 1.102 49 0.457 39 0.867 140 3.660

2013-11 245 1.783 2 1.883 42 0.508 43 1.017 162 4.526




% 2 RE 5 kA T A TR 6 3B AT 101
s 1
o W PR A HIR B BL R 7T I = T S5 1A i 6 3

BI%C ERITHROE BIBC ARIFRRE BI% ASTIOE B TR B0 RIT U
2013-12 228 1.820 45 1.034 51 0.482 32 1.064 183 4.611
2014-01 208 1.661 63 0.968 41 0.534 40 0.976 204 4.490
2014-02 181 1.641 2 0.569 59 0.514 37 1.085 127 4.096
2014-03 253 1.790 54 1.063 71 0.517 53 1.167 173 4.883
2014-04 251 1.857 47 1.022 72 0.543 44 1.148 180 3.787
2014-05 246 1.794 66 1.013 56 0.502 64 1.019 177 4.485
2014-06 252 1.665 53 1.032 49 0.496 56 1.068 165 4.199
2014-07 252 1.768 1 0.287 71 0.534 45 1.107 203 4.239
2014-08 209 1.450 62 0.891 76 0.501 48 0.902 190 3.684
2014-09 215 1.434 62 0.939 77 0.550 56 0.900 220 3.414
2014-10 199 1.537 46 1.013 84 0.469 48 0.898 166 3.824
2014-11 250 1.509 37 0.842 101 0.479 61 1.096 155 4.051
2014-12 256 1.729 44 0.890 127 0.500 30 1.162 188 4.715
2015-01 204 1.671 46 0.865 134 0.504 51 1.136 204 3.647
2015-02 156 1.860 40 0.917 132 0.544 31 1.253 152 3.587
2015-03 231 1.789 45 0.875 101 0.521 55 1.073 208 4,215
2015-04 243 1.725 39 0.940 70 0.503 53 1.078 169 4.661
2015-05 222 1.593 50 0.762 121 0.485 50 1.077 168 4.519
2015-06 216 1.454 46 0.701 116 0.480 38 1.201 150 3.307
2015-07 222 1.617 39 0.753 128 0.506 38 1.044 173 3.127
2015-08 96 1.563 24 0.660 72 0.499 24 1.049 91 3.295

J58an 9208 71.909 1888 38.536 2997 20.991 1911 43.559 6731 156.379
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Table 2 Coefficients of determination of four models for five diseases

LT MiRE  HARIRDIREITHE ™ Jor B A i 45 E

BP Hft 25 ) 2% 5 31 0.553 0.278 0.664 0.457 0.826

T ST YA A 2 ) 4% A TR 0.804 0.565 0.898 0.689 0.901
KA GM(1, 1) R 0.110 0.048 0.600 0.298 0.565
Al 4 1 Il ) A5 R 0.269 0.097 0.747 0.308 0.624
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Table 3 The results of four models to predict the cost of diabetes

BP M MR 7 AP AEMZEEE K6 GMA, DR AR £ APk [l )1 A 1

AN S
o HR WE AXR2E/ % BONME AR/ %0 BN AEXTIRZE/ Y WONME MR/ %
2015-01 1.671  1.524 8.793 1.704 1.953 1.701 1.762 1.536 8.096
2015-02 1.860  1.524 18.061 1.677 9.845 1.704 8.377 1.512 18.731
2015-03 1.789  1.524 14.820 1.839 2.771 1.708 4.536 1.486 16.942
2015-04 1.725  1.524 11.675 1.797 4.160 1.712 0.762 1.459 15.422
2015-05 1.593  1.522 4.461 1.733 8.779 1.716 7.710 1.430 10.201
2015-06 1.454  1.515 4.208 1.608 10.605 1.719 18.254 1.400 3.703
2015-07 1.617  1.492 7.677 1.470 9.052 1.723 6.587 1.368 15.354
2015-08 1.563  1.421 9.068 1.599 2.292 1.727 10.502 1.335 14.561
AR 22/ % 9.845+4.822 6.182+3.717 7.311£5.518 12.8764+5.077

R4 AMEEXTRRBENETHBTERARNERNEIE(TT)
Table 4 The result of four models to predict the cost of hyperthyroidism

BP M MR 7 LA ER K6 GMA, DR JE 2% 1 ] ) A A

AS S
e Hh BN ATER2E/ 0 BUOME ARXTER2E/ 20 BUMME AHXSIR2E/ 00 TOIME AHXTER2E/ %
2015-01 0.865  0.924 6.797 0.885 2.362 0.975 12.733 0.841 2.736
2015-02 0.917  0.922 0.555 0.868 5.362 0.980 6.855 0.823 10.226
2015-03 0.875  0.915 4.552 0.911 4.077 0.984 12.452 0.804 8.188
2015-04 0.940  0.901 4.047 0.880 6.335 0.989 5.277 0.783 16.649
2015-05 0.762  0.889 16.734 0.932 22.363 0.994 30.424 0.761 0.098
2015-06 0.701  0.885 26.210 0.782 11.578 0.998 42.462 0.738 5.311
2015-07 0.753  0.883 17.303 0.708 5.906 1.003 33.237 0.714 5.204
2015-08 0.660  0.883 33.849 0.747 13.280 1.008 52.806 0.688 4.331

YRR/ % 13.7564-11.844 8.908+6.565 24.531+17.727 6.593+5.108
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Table 5 The result of four models to predict the cost of eutocia

BP iz AR ) AR 4R K@ GMAL DR AR 2R 1 [m] Y A2 Y

\ o
o HRi WA AXTRZE/ 0 WME MR ZE/ Y BUAE MIXTIRZE/ Y WU AHRTR 2R Y%
2015-01 0.504  0.446 11.462 0.497 1.242 0.542 7.626 0.500 0.836
2015-02 0.544  0.446 18.101 0.503 7.568 0.546 0.361 0.497 8.787
2015-03 0.521  0.446 14.413 0.540 3.604 0.551 5.695 0.493 5.317
2015-04 0.503  0.446 11.306 0.524 4.132 0.555 10.386 0.490 2.608
2015-05 0.485  0.446 8.113 0.505 4.045 0.559 15.252 0.486 0.071
2015-06 0.480  0.446 7.161 0.487 1.465 0.564 17.357 0.481 0.201
2015-07 0.506  0.446 11.938 0.481 5.022 0.568 12.188 0.477 5.887
2015-08 0.499  0.446 10.556 0.503 0.976 0.573 14.840 0.472 5.427

SRR R 2/ Y 11.63143.451 3.5074-2.242 10.46345.675 3.64243.186

6 4MERXTHERBTEATNERNEIE(RT)
Table 6 The result of four models to predict the cost of intestinal polyp

BP M MR 7 XA MR K6 GMA, DR JE £ 1 [ I A 7Y

7AS S
o HRi WA MIXHR2E/ % WOE ARXTRE2ZE/ % BN MXTIR2E/ Y WM MR E/ %
2015-01 1.136  1.011 11.044 1.154 1.567 1.080 4.940 1.053 7.305
2015-02 1.253  1.009 19.457 1.139 9.093 1.087 13.249 1.055 15.767
2015-03 1.073  1.004 6.473 1.239 15.502 1.093 1.906 1.057 1.493
2015-04 1.078  0.993 7.823 1.093 1.427 1.100 2.097 1.059 1.768
2015-05 1.077  0.985 8.499 1.078 0.101 1.107 2.836 1.060 1.540
2015-06 1.201  0.982 18.213 1.077 10.319 1.114 7.205 1.061 11.605
2015-07 1.044  0.981 5.990 1.187 13.689 1.121 7.429 1.062 1.794
2015-08 1.049  0.981 6.523 1.061 1.122 1.128 7.515 1.063 1.316
SRR IR 2 % 10.503+5.393 6.603+6.255 5.897+3.806 5.324+5.639

RT ATMRBEXTHELETERAMNERNEIE(TT)

Table 7 The result of four models to predict the cost of cerebral infarction

BP e Ry ) LA Mg REa K@ GMAL DR AR £ i [m] U A2 21

\ 5
i HRH WAE AXHR2E/ % BOUME AR/ Y0 BN MEXTIR2E/ Y TOME MR 2E/ %
2015-01 3.647 4.029 10.484 4.638 27.183 4.590 25.860 4.216 15.599
2015-02 3.587 4.029 12.316 3.767 4.994 4.660 29.893 4.219 17.603
2015-03 4.215 4.029 4.411 3.598 14.642 4.731 12.232 4.219 0.097
2015-04 4.661 4.029 13.550 4.144 11.091 4.803 3.048 4.217 9.524
2015-05 4.519 4.029 10.853 4.608 1.960 4.876 7.894 4.211 6.806
2015-06 3.307 4.027 21.760 4.534 37.087 4.950 49.675 4.203 27.101
2015-07 3.127 4.021 28.596 3.446 10.209 5.025 60.714 4.192 34.082
2015-08 3.295 4.008 21.629 3.152 4.352 5.102 54.829 4.179 26.820

SRR 2/ % 15.45047.855 13.940412.243 30.518422.337 17.204+11.574
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