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1, Cantoni et al. (2006) 7387 T — @ 5 L (BT 9 s, RILAEBE RE. ABCIRAS (— K
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(exponential dispersion family)

Y~ fy:0,¢) = exp | +ey,9)]. (2:2)
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Hrpp, = BY;, W

Fuoo() = exp { | = 2 ~ log(ui) v + (v — 1) log(ys) + vlog(v) ~ log(T(v) | (24)
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%0; = —1/ i, b(8;) = —log(~0), ¢ = 1/uit35 T B (2.3).
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histogram of age histogram of length of stay
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1%, Blough et al. (1999)F1Gilleskie et al. (2004) #5822 2| < J7 2 FH A (1 )7 22 1E LT3
fEII°F 75 . T Cantoni (2006) F12=E0d %55 (2008), 18 248 FH Gamma 7y A /5 b B 97 3% H 199
A, BT R AE R
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scatter diagram of residual and predicted value
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g1, B
N;
Yi= Y Xy, (4.1)
j=1
P X 25 RIS T H R, Ny A B R &, AR XA B &0 A FATH Gamma 7y A 2
I RAZAT LI I ROR, (Kaas et al., 2001).
BT R AR E A, AR =B i) PR Z K

log() = fo+ B log(tEBE D) + GutFils + ARFHI
I )\?ﬁlz I /\%ﬁ%%u n /\'lr%u ONERA | A RETAR (4.2)

Hri=1,237=01k=1,231=0,1,m=0,1,n=0,1.
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TE I B AL B Pearson Chi-Squaref/ H HE80.3575, /T2, B4 1)
BEUF. NAR2EVEAN I S E Ak VRN 95% L IX 1]

%22 AL IN95% B X ]

ZH HEE A bsdExE 9S%EMXIE R P
i 1 7.9699 0.3167 7.3492 8.5906 633.29 < 0.0001
log (11: Bt K #X) 1 0.5875 0.0578 0.4742 0.7007 103.35 < 0.0001

TS 1 0.0044  0.0024 -0.0003 0.0091  3.33 0.0679
PREFRS X 1 1 -1.4401  0.2872 -2.0029 -0.8773 25.15 < 0.0001
REERY R 2 1 -1.5183  0.3303 -2.1657 -0.8710 21.13 < 0.0001
fREERS K 3 0 0 . .
X 0 1 0.1926  0.0950 0.0064 0.3788  4.11 0.0427
Hhu X 1 0 . .

Bz Bt 2 ) 1 1 -0.2288 0.2132 -0.6467 0.1891  1.15 0.2832
2= Bt 2 ) 2 1 -0.1835 0.0757 -0.3319 -0.0350  5.87 0.0154
P e 28 3] 3 0 0 . .
il 0 1 0.0670 0.0711 -0.0725 0.2064  0.89 0.3465
P51 1 0 0 . .
ST AT U 0 1 -0.2129 0.0808 -0.3713 -0.0544  6.94 0.0085
ST AT TR 1 0 0 . .
EMFAR 0 1 -0.4952  0.1014 -0.6940 -0.2964 23.84 < 0.0001
ZmFER 1 0 0
REZH 1 2.7779  0.2101  2.3952  3.2218

B E ST M R Z VA, M BT ORI 2K 8 25 1) DA 38AT -
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PR 2Bt GG, T ELAE B RO B0 2R £ (0.5875) 2 T 1 R BT BRI, A B R B S0
oy DR B IUE AS (R A ) — AN AR

(b) PREERSIRIANL. ZFNL ST PRS2 — Bl AR BBy T 2 ORI, 10 2 ToAk Ok
RINAE, (B BCE T LB MR (VBRI AR PR AL 2% 1)1~ 2 A H BRI BRI 24 B
1P 259 5 BTN R, 37 B 2 T R 1297 S R BRI A7 S T R, A 2 A 36 2
BRAT LK T A Bl Y BRAIASE 73 D =AM, RS PR T A, AR BRI T — Y. PR
PERURN2M) R B 2, Hou 8, U OR B A, WA, 1D Bl S 5l v 45
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SBIRN, ARBERY VR 2 PRI A 2 AR B A VRSP IE AF fexp(—1.5183) = 0.219. {H & {R R B4 VK 1) I
A5 H1 5 GRS YR 200 5 A 22 AN 2 (exp(—1.4401) / exp(—1.5183) = 1.08). FATMARE 45k L
AT DA 3], B AS Y1 o R v 2 P B A0 2 2 AR A e 25 A B R YR 3 1) BR A 2 22 JLF-5¢
A, AR5 B 2 T EURG BEIR: 2 22 AT 7 AEAH R RCR, AT B L = ARSI SR 8
R S Le TG T 2 P I A B AR ) D DR S A 5 DR B R IR S IR 3 B HR A 2 AR 2 Al
R A A0 ks ), e B B PR AR IR A KR ZE 0 (VE LR R3), Hodh R A A g
PR = PRBERG IR I NI 28 D AP35 30 Ll A s, A6 A B2 N B 1 B 2828 L K Ak
577 A LA S T AR B FH #8028 e ok 7 3 o 491 11 9% P A M. RNt U8 T 1 MR B R TR 242 v
FULRBERS VR340 B A2 1 K T S K W XEFE

K3 A IRBRS RT3 BT 9
ORbsE BN RO MEH O Zhahdh REH PR Tt 2ardt fdm RS
P A SA 2y B LI 9%
1 352 1728 142 6980 656 883 2859 705 2425 7747
219 2240 119 10764 632 1214 3526 1118 4457 6959
3 6 3526 251 10032 667 815 4369 1040 9629 22938

(c) HulX0, fEHLIX AR & b, 0Fon B, 13R/R U1, ARER Bilg X AR s 2B 2, HoA
TE TR, U0 A [R] PR 8 Aol 7 b 3 P DA S L DU 1 vy, 3K 55 e DX B 7 IR 9% AR A AR KT O
R0 NR BT DI RAR B, RIS AR DL T, R X e O 1A DY
JU X2 A R (I A I exp (0.1926) = 1.214%. 6B J7 B o, 20084 B i Ay )|
A4 P HIL R N AT B 297 9% FH 20 591 R 10287 TG RI66157G. T Mb B 7 {58 6 F1ey XU 42 -3 1t 4 /)
T 22 e, AR IREAT F 2 e A T X AN AP

(d) B=Regiii2, b Begom2i RECRE, BN 50, UEBH s B i) 2 O B3 IR A b
=HREERAC. WD NS THE AT DU AR RE e R R IR AR ISR T, B
(R4 A2 — 2 = Bt [ 85 A5 flexp (—0.1835) = 0.83f%.

(e) A HBUHOFIZ M TR0, XML E M REEE, HoWOM, ¥ b, HERCY
TRTT R A998 — By 2 AR &, BT DARE AT A 6 .

A AT 2, AE5% 1 8 AT R A R AT (a) BEBE L, BAR ik
2 (IR AT B SR T = s B, AH& — s e R IS A A 2 3 AR T e e, AR m]
DLE Y, H A SR R ] BEAE T M B B i) B R R LA i, BT DA — S 2 e T 461 24 43 Be R
oK, X AR IR W] B BT BRI 2 AN A B . (b) PRSI0, FATT 3 Ak M &
T b P 7 D B a6 200 7% B& R DRI 3%, DRI A B (A e 2l AR 220, R AERIRS IR &5 SRR
B AT B ST AN B B 25 () 4RI, — A RIS e S 27 2 i — A

LR : (20094 TAEGE T AES) | TR 16 3
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AR E AR, S AETRA TR R, A 1 22 B AT LU 21, R Fh 2 0/ S8 25 AR I 4 A2
FE60% LUR, Wi K 21604 LA_ERZEF NRE, BT AR I 5 0F A B35

N T BBV A S R 2R ) A, 5 S GLM T (typel Mtype3t 46 ()7 X4
‘ﬁ*ﬁi—ﬂE‘Jtypelfﬁ%%ﬂtypeﬂﬁ%5*)3%52‘@57]‘3'2@EF' E‘Jtypel*ﬁ%%ﬂtype?ﬁﬁ%%’é@, typelﬂé
TEATIFF R S 5 1 525 type3dErs MU B9, 772 0L E W% (2002)).

#4  typel Fltypedti i

typelTﬁE’@ typeSVleﬁ
A HfE  RfE PfH aWAKEEN P{H
log (1 Be K%L) 1 95.59 < 0.0001 88.31 < 0.0001
WS 1 62.50 < 0.0001 3.37 0.0665
PREERS K 2 42.78 < 0.0001 35.02 < 0.0001
Hi X 1 2.94 0.0867 4.20 0.0404
B= Bt 2] 2 15.15 0.0005 6.13 0.0466
PE 1 0.01 0.9336 0.88 0.3473
ST BN 1 10.50 0.0012 7.01 0.0081
TR 1 24.18 < 0.0001 24.18 < 0.0001

X RATT LA, AES% M0 35 PR R e ity pel Bl ik & type3 i, P A4 e
HAGE A EF KB 7. AR AR R AR, BUMERORE. FEe . REERTIX, M
DX BEBEZON s FETTBON « R T T AR R0 i Ml = 7 DR B U A0 F LA 3%

§6. ZHIRSBIREIN

SR SCERNERTR X By RISV RBEAT 70, AU G A9 8, JF HAS T
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e b PR 58 PR A1 300 22 031 Bl 4 (L 2 I L 45 PR 24 w5201 2412 H 21 L, BG4
NFg~ BT S RIS 55 A A7 AE O PR B A5 K). DRI Tl P AR R 8 2 )t T LK 2
T PR 22 00 Bl .

(2) A602% LUR B ST RIS S OR EE, SR I AN L 52 W0 B2 7 DR I8 I A 1) S 25 PR PR 3R
I, BT ORI 58 A AZ AR IL S AN R ORIEE604 BL R BRI DA 38, B i RvE60%7 LA
RN BT B S5 BT DR R A B
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(3) Hhu D0 B 7 ORISR IS 7 S 35 R s . O ORI ( ER 32, bR T &8 b DX B 7 IR 2% A
PLARIT FBAE 225, FeE By 2 I X 22 52 . (HORAE R ey RS b AR RN
B, A TR] 1) 2l A6 AT AN [R] PR DX P SRS B AE R A b2 R I 28 5, e ok T HB XA APk, A
YRR E W ORI B b, 7 Mk By RIS AT LA S5 4k 2 By AR I, SR FH B DXOAS [F) 3 2
HAZ0 2% 8 5 M A — Bk

(4) = B85 ol 2 53 M T 7 DR B IR AT 100 4 2 DRI 35 RIS 24 WA IRV 4 1) b, B B i oy =
Pl e By ol FH DL — RS B B R AL, 51 SR 2 2 — B b2

(5) 7 [F) — B P o v TN [ 1) R B ot 28 ol B 7 2 A — e 135 B, (R FRA 1
F), FEA L PR B IR LIRS ATl A, 20 — AN G BRI RS

(6) MK T, T B ST DR BS IR AR B KPR, R oA Joh AR 1) b NS AR 45 B
P97 ORI BN S IRIIEE A5 A42244.8 75, 1 A4 i T iR ~F 3504 e e 7 9 H C 4818 $1110287 ¢,
A DL BT R B R DR B KA AR — 2P
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Risk Factors of Losses of Commercial Medical Insurance:

An Empirical Analysis Using Generalized Linear Models

QIu CHUNJUAN
(School of Finance and Statistics, East China Normal University, Shanghai, 200241)

CHEN TAO

(School of Insurance, Southwestern University of Finance and Economics, Chengdu, 611130)

The risk factors of commercial medical insurance losses are investigated in this paper. We conduct
an empirical analysis by fitting the Gamma generalized linear model to a commercial medical insurance’s
claims data. The result indicates that among the many candidate risk factors of medical insurance losses,
the days of hospital stay, the hospital levels, the area where the insurance business is applied and the
insurance level are significant. On the contrary, the gender and age are insignificant. Finally, some
suggestions are presented, which we believe to be helpful for future medical insurance’s operations and
management.
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