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1. PAT VAN PE

Bao hiém la van d thoi sy hién nay. Tir dau thé ky XX, Iy thuyet xéc suat va théng ké toan
hoc da duoc ting dung trong toan bao hiém. Mot trong nhitng van d& duoc quan tam trong bao
hiém 12 bao hiém nhan tho (Xem[1], [2],[3]).

Bai b&o ndy s& sir dung ly thuyét do tin ciy - mot nganh todn hoc thudc linh viuc Xéc suét -
Théng ké - dé khao sét bai todn bao hiém nhan tho. Trudc hét, taduarakhé niém cin ban vé bao
hiém nhan tho valy thuyét do tin cay (Xem [4]).

2. SO LUQC VE BAO HIEM NHAN THOQ VA PQ TIN CAY

2.1.Pbinh nghia 2.1

Goi £=0 jathsi diém ma mot nguoi bit diu mua bao hiém. Goi T 1athdi gian sdng cia
ngudi do tir Itc bét diu mua bio hiém cho dén Ic tir vong. Trong bai toan ndy tasé coi T lamot
dai lugng ngau nhién lién tuc.

Goi F®=P(T£1) |5 ham phan phéi xac suét coa T .

at SO=1-FO=PT>1),t°0 Nguoi tagoi S 12 ham séng ciia ca thé dang khao

sat

2.2.Pinh nghia 2.2

Xé mot hé théng (ky thuat, sinh hoc, kinh té vv...) gdm nhiéu phan tir hop thanh. Gia sir tai
thoi diem t :0 mét phan tix trong hé théng nay bét dau hoat dong. Ngudi ta goi thoi gian T ma
phan tir ay bat dau hoat dong cho téi 1an hu hong dau tién lathoi gian song hay tuodi tho cua phan
tor ay (Xem [4]).

Nguoi ta goi x&c sudt 1am viéc khdéng hu cia mot phan tir cho toi thoi diém U 1ado tin cay

. = >

(ham tin cdy) cuaphan tir @6 vaky hiéu R(t) P{T t} (Xem [4]).

Nguoi ta goi x&c suat hur hong cho t6i thoi diém t cia phan tir 6 1a do khong tin cay va ky

. Ft)=P{T£t}

hiéu .

Hién nhien () 1aham phan phéi xac suét cia T vatace RO =1- F(O)

R rang ham sdng S(t) trong bao hiém nhan tho chinh 1a ham tin cay R(t) trong |y thuyét
do tin cay. Hon nitanguy co tu vong ciia mot cathe trong bao hiem nhan tho chinh languy co hu
hong cia mdt phan tir trong ly thuyét do tin cay.

Trong muc 3 tiép theo day ta s& ung dung ly thuyét do tin cay vao viéc khao sét nguy co tir
vong caa cathé trong bai todn bao hiém nhén tho.

3. NGUY CO TU VONG TRONG BAO HIEM NHAN THOQ
Trong muc ndy taxét hai bai todn co lién quan dén nguy co tir vong nhu sau.

3.1.Bai toan 3.1
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Xé mot cathé mua bao hiém nhan tho. Goi thoi diém cathé bét dau mua bao hiém & t=0,
Gia sir cAthé ay con song tai thoi diem t. Hay tim xéc suat dé cathé ay con song trong thoi gian
Dt k¢ tiép.

Loi giai: Tuong ty bai toan 5.1. trong [5], ta dat S(t+DY) |2 xac suét cintim

bat A= “Cathé con sdng trong khoang thoi gian [0,t] »

B = «“Cathé con sdng trong khoang thoi gian [t’t * Dt] ”
S(t,t+Dt)=P(B/ A) = S(t+Dr)
Khi y: Sit)
S(t)- S(t+Dt) _ -[S(t+Dt)- S(t)] Dt

F(t,t+Dt) =1- S(t,t+Dt) =
Do d6 S(t) Dt S . ()

St dung dinh nghia dao ham cia ham séng S(t), tathdy :

lim S0 SO _ ggy
DI® ¥ Dt
O M =S¢ +a(Dr)
Dr
Vay tur (1) taco:
F(t,t+Dt) =[- S¢t) +a (D] =L = - SOy, 3(O).D
Sty  Stt) S(t)
=- &.Dt +0(Dt)
S&t)
lima(Dr)=0
Trong d6 a(bn lavé cung bé cung bac voi Dr | tac 13 oeo ) .
Do d6 2PN |ave cling bé bac cao hon D | tac1a 2®° Dr
/
=21
Vi vay, khi dat S(t) , taduoc:

F(t,t+Dt) » | (t)Dt

Do d6 ngudi ta con goi HONM nguy co tir vong tai thoi diém t cua ca thé. RS rang HONM
X&C SUAt dé ca thé con sdng toi thoi didm t va co thé tir vong trong mot don vi thoi gian D ké
tiép. N6&i céch khac | () 1a mat do xéc suét c6 didu kien dé ca thé tir vong tai thoi diém t, voi
diéu kién trudce d6 cathé con song.

Bing phuong phép twong tu nhu trong [5], tacd :

i t+Dt u

S(t,t+Dt) =expi - Q (x)dxg

T ot
Vabai toan 3.1 dagiai quyét xong.
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t+Dt
O! (x)dx
Nhu vy VAn d& con lai 12 phai xem xét tich phan ¢ .chayring ' ® chinh1aham
mat d xac suat co diéu kién lién quan dén dai lugng ngau nhién T . Thong thuong dai leong T
¢0 thé 1aphén phoi mii, phén phoi chuan, phan phoi Poisson hoac mot phan phoi xac suat nao do.
t+Dt

O! (X)dx
Con néu ta khong biét gi vé T thi ta cd thé dung phuong phép xap xi tich phan

roi tir d6 suy ra ham song Stt+DY) pg |angi dung ciia bai toan sau.
3.2.Bai toan 3.2

Hay tinh nguy co tir vong | () vasuy raham séng ST+ D0

Loi giai: Trudc hét taxéc dinh so bo ham 1) da trén két qua thuc nghiém. Gia sir ta quan
sit N cathé mua bao hiém nhan tho va dém sb ngudi ti vong. Goi () 13 ngudi mua bao
hiém nhan tho con sdng cho téi trusc thoi diém L.

n(t)
Tagoi N 1aham sdng thuc nghiém ciiacathé dang khao sit.
s
C6 thé thdy rang N (Xem[5], trang 76).
Do d6 khi N du I6n va Df du nhe, taco :
n(t) - n(t + Dt)

_ S st)-st+bdt) N _ Dn
I (t) =- » » =
S(t) Dt.S(t) LU Dt.n(t)
"N
Trong d6 DN 1as6 nguoi tir vong trong khoang thoi gian [t.t+Dt] .
==
Nhu vay, véi Dt da nhe, tact : Dn(t)

Vi vay duavao ham | (1) ¢6 dang nhu trén, ta c6 thé tinh duoc ham séng S(EHT+HDY gy
day:
t+Dt l'J

S(t,t+Dt) =expi - Q) (x)de;
P

Bing phuong phép xap xi tich phan nhu [5] ta duoc :
o U i Dni
St,t+Dt) =expi- Ql (X)dxy » expj- ——y
T ?S 1 n(t)%
Vabai toan 3.2 da giai quyét xong.
Mt khéc ta c6 thé ding phuong phép kiém dinh gia thiét théng ké vao viéc khao sét kha
nang tir vong trong bao hiém nhén tho. Van dé nay s¢ dugc trinh bay ¢ muc 4 dudi day.

4. KIEM PINH GIA THUYET THONG KE TRONG BAO HIEM NHAN THOQ



Science & Technology Development, Vol 11, No.06 - 2008

Nhu d& néu qua & muc 3, con c6 mét phuong phép khéc dé tiép can bai toan bao hiém nhan
tho. B0 1a phuong phap kieém dinh gia thuyét thong ké.

Dé 1am diéu ndy taxem xé mot sd lugng 16n nhitng nguoi mua bao hiém va dat:

T =* Thoi gian sdng cua nhitng ngudi mua bao hiém cho téi |Gc tir vong”.

Theo cach dat nay, thi dai lwgng T & day khac véi dai luong T & muc truéc.

Bang cach lay sb lidu( xem [7] va phan phu luc) tathdy T 1amét dai lugng ngau nhién roi rac
nhan cac giétri T={0,1,2,...,108}.

Chuy ring trong bai toan bao hiém, dai luong Poisson thuong duoc s dung (xem [3]). Nén
ta st duaragia thuyét T c6 phan phdi Poisson. Ldc d6 ta c bai toan kiém dinh valoi giai tdi uu
nhu sau (xem [6]).

Bai toan

Gia thuyét H : T c6 phan phdi Poisson

Déi thuyé’} K: T khéng cé phan phéi Poisson
Loi giai toi wu cunabdi todn 4.1 ¢6 dang:
iBicb6 H  :Q*>C

+ ChapnhinH : Q*£C

2 2
Trong d6 C tratir bang C va Q tinh theo cdng thirc nhu sau

108 (ni ng _6 1032

Q.aon¢

Vi n#=n.p, . Cho mic ¥ nghia @ = 0-005 ya bac tw do k —r -1 = 109 — 1 -1 = 107, trabang
Cz, ta dugc C = 140. Vay Q° > ¢. Nén tabéc bo H, tuc 1a dai lugng T khdng c6 phan phdi
Poisson.

Mt khéc dira vao s liéu tavé dugc do thi ciiasb nguoi tir vong (xem phan phuy luc)

~ Vay xuét hign mot dai luong ngau nhién T lién quan toi bao hiém nhan tho ¢6 phan phéi chua

biét: Khéo s&t dai luvong nay s€ 1angi dung ciabai béo tiép theo.
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PHU LUC

D6 thi sd nguoi tir vong theo do tudi.

BANG : SO NGUO'I TP VONG THEO DO TUOI

SO NGUOI TIP VONG THEO PO TUOI

400 \

200
L

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 101 105 109
DO TUOI

Bang sb liéu ( Period Life TableWebsite: http://www.ssa.gov/OACT/STATS/tabledc6.html )

S5 nguoi khao sét 14 100.000 nguoi

Tudi S6 nguoi tir vong & do tudi t
0 100,000 764
1 99,236 53
2 99,183 35
3 99,148 27
4 99,121 23
5 99,098 20
6 99,078 18
7 99,060 17
8 99,043 15
9 99,028 13
10 99,015 11
11 99,004 11
12 98,993 18
13 98,975 29
14 98,946 46
15 98,900 63
16 98,837 80
17 98,757 95
18 98,662 108
19 98,554 117
20 98,437 127
21 98,310 136
22 98,174 142
23 98,032 142
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24 97,890 139
25 97,751 135
26 97,616 131
27 97,485 129
28 97,356 130
29 97,226 132
30 97,094 135
31 96,959 138
32 96,821 144
33 96,677 151
34 96,526 160
35 96,366 170
36 96,196 183
37 96,013 196
38 95,817 211
39 95,606 229
40 95,377 247
41 95,130 267
42 94,863 289
43 94,574 312
44 94,262 338
45 93,924 366
46 93,558 394
47 93,164 425
48 92,739 454
49 92,285 484
50 91,801 518
51 91,283 555
52 90,728 593
53 90,135 633
54 89,502 674
55 88,828 720
56 88,108 772
57 87,336 829
58 86,507 896
59 85,611 969
60 84,642 1,050
61 83,592 1,136
62 82,456 1,224
63 81,232 1,312
64 79,920 1,402
65 78,518 1,500
66 77,018 1,605
67 75,413 1,717
68 73,696 1,834
69 71,862 1,954
70 69,908 2,085
71 67,823 2,219
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72 65,604 2,349
73 63,255 2,469
74 60,786 2,584
75 58,202 2,707
76 55,495 2,830
77 52,665 2,943
78 49,722 3,038
79 46,684 3,120
80 43,564 3,192
81 40,372 3,253
82 37,119 3,298
83 33,821 3,323
84 30,498 3,315
85 27,183 3,267
86 23,916 3,173
87 20,743 3,031
88 17,712 2,845
89 14,867 2,617
90 12,250 2,360
91 9,890 2,079
92 7,811 1,789
93 6,022 1,498
94 4,524 1,220
95 3,304 960
96 2,344 729
97 1,615 534
98 1,081 378
99 703 258
100 445 172
101 273 110
102 163 69
103 94 42
104 52 24
105 28 14
106 14 7
107 7 4
108 3 3




