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Table 1 Can parison of tine process fran 1949 to 2000
1950 1 271
1960 1 3. 85
1970 1 1. 14
1980 1 0. 95
1990 1 1
2000 1 0. 97
, s 1978 ,
Si P

2 Ko ogorov- Smirnov
Tablk 2 Result of two-sample K oln ogorov-Sm imov test
Si
M ost Extrane Abwlute 0 966
D ifferences Positive 0 000
Negative - 0 966
KomogomvSmimov Z 3 610
Asymp Sig (2-tailed) 0 000
1949  —2004 56 ; 1949—1977 1
1978— 2004 2
2 , KS
3), s Q 981 9
0 02704
3 Kol ogorov- Smirnov
Table 3 Result of one-sam pleK olm ogorov Smimov test
Si
N 27
Nomal Paran eters( g b) M ean 09819
Std.
0 27 04
Deviation
M ost Extram e Absolute Q0 120
D ifferences Positive Q 120
Negative -0 119
KomogomvSmimov Z 0 623
Asymp Sig (2tailed) 0 832

0. 981 96,

a) Test dstrbuton is Nomal

b) Calculated fran data

Si s

(16)

~ 0.981 96+ 0.5 0.02704* & =- §

09819 ,

& 09819
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( 6,=3% , 190 ) ( 5)
Table 4 Canparison of product values between econom ic time and

calendar tme (For exanpl 6, = 3%, base tin e 5 1990)

3. 06% %
1000 179. 40 179 40
1 000 26 816. 99 27 353. 33
1 000 6. 69 6 56
(1) , '

[ 1]M aurice A. A restaten ent of the quantiy theory ofmoney[ J]. American Economic Review, 1966 5 1123- 1157

[2]Barm R ] Infhtby the payments perbd and the dem and formoney[ J]. Joumal of Political Econany 1970, 78 1228-
1263

[ 3]M andelbwt B B, Taylor H W. On the distrbution of siock price diferences| J]. Operatons Research, 1967 15 1057
- 1062

[4]Clark P K. A subord mated stochastic process model with finite varance for specu htve prices| J|. Econometrica 1973 41
135- 156

[5]Tauchen G E PittsM. The price varnbility volme rehtonshp on speculatve m akets[ J]. Econanetrica 1983 5t 485
- 505

[ 6]H arris L. Transaction data tests of hem xture of distrbutions hypothesis| J|. Journal of Financial and Quantitative Analys §
1987 22 127- 141

[ 71Lanonreux C ., LastapesW. Endogenous trading volume and momentun mn stock- reum volatility| J]. | Journal of Business



and Econom ic Statistics 1994, 12 253- 260

[8]Luu J] MartensM. Testing them xture of distrbutons hypothesis using realized volatility[ J]. The Joumal of Futures M ar
kets 2003 23 661- 679

[9]Ané T, GananH. Order fbw, transacton cbck and nomality of asset retums[ J]. Joumal of Financg 2000 55(5):
2259- 2284

[10]GananH, Madan D B, YorM. Stochastic volatility junps and hidden tine changes| J|. Finance Stochastics 2002 6
63- 90

[11] , . []. , 2000 10(1): 1-7
W u Chong-feng WuW err feng An analysis of volm e-based stock price[ J]. Systan EngineerngTheory M ethodology A pr
plicatong 2001, 10(1): 1- 7 ( in Chiese)

[12] , , . []]. , 2002, 21(4): 48— 51
W uW en-feng Zhu Yun Wu Chong feng Trading volime and asset pricing theory[ J|. Forcasting 2002 21(4): 43-
51 ( in Chese)

[13] , . — [J] , 2002 5(4): 7-12
W ang Chengwei Wu Chong feng Linear and nonlinear granger causality test of sock pricevolme rehtion Evidences
fran Chnesemarkets| J|. JoumalofM anagem ent Sciences n China ( n Chiese)

[ 14] , , . [J]. , 2002 5(2): 1-12
W u Chong-feng W ang Chengwel W uW en-feng Trading volune and dynan  analytic method based on wlmedrving
prices| J]. JoumalofM anagenent Sciences n China 2002 5(2): 1- 12 ( in Chiese)

[ 15] , . [ , 2003 37(4): 604- 606
W uW en-feng W u Chong feng Trad ng vokm e-driven of stock price and its dynan ic analysis[ J]. Joumal of Shanghai
Jnotong Un wersity 2003, 37(4): 604- 606 ( in Chnese)

[ 16] , , . [J]. , 2004 38(3): 335-339
W ang Chengwej W u Chong-feng Zhu Zhan-yu Research on m kture distrbuton hypothesis[ J]. Joumal of Shanghai
Jiotong Un wersity 2004, 38(3): 335- 339 ( in Chese)

[ 17] . [J]. , 2000, 3(2): 30- 33
Huang Deng-shi Scaling and scale nvarince n financialm akets[ J]. Joumal ofM anagem ent Sciences n China 200Q 3

(2): 30-33 (in Chinese)

[ 18] , . [M]. : , 2004 10-11
ZhangH ong tag Zhuang Zuo- jin  Personal Insurance[ M |. Beijng ChmaRemn nUnwemsiy Press 2004 10- 11 (mn
Ch nese)
[19]] ]BowersN I, . [M]. : , 1996 1- 161
BoversN I, etal ActuarialM athematics|M |. Shanghai ShanghaiScientific& Technical Publishers 1996 1- 161 ( in
Ch nese)
[20]] |BowersN L, . [M]. : , 1995 80- 99.
BoversN I, etal Risk Theory|M ]. Shanghai ShanghaiScintific & Technical Pub lishers 1995 80— 99. ( in Ch mese)
[ 21] . 50 [M]. : , 1999,

National Bureau of Statistics of China Comprehensive Statistical D ata and M aterials on 50 Y ears of Nev China|M ]. Ber

jing ChmnaStatstics Press 1999 ( n Chiese)

[22] . 2005[M ]. : , 2005
National Bureau of Statistics of China Cha Statistical Y eatbook 2000 [M ]. Beijng China Statistics Press 2005 ( m
Ch nese)

[ 23] , . : 1952—2002[ J]. , 2005
179- 183

Jang Lei Jang Yuan-xin Em pirical study of the relatbnship between populaton. death rate and econan ical deve bpm ent



— 72 — 2010 6

1952—2002[ J]. Chiese Joumal of Populatbn Science, 2005, supplanent 179- 183 ( in Chnese)

L ife actuary m odels under tin e deformation

YU Dong-hua, WU Chong feng (HEN X ang peng
AntaiCollege ofE conan ics& M anagement Shanghai Jiaotong Unwersity Shanghai20003Q China

Abstract A lthough tm e defomaton methods arew idely used n the fields of E conan ics and Finance it rare-
ly appears n the fields of insurance It is noticed that under the calendar tine sme problems n nsurance
have very canplicated statistical properties in equal intervals Butwe can find a proper tine scale named eco
nan ical tine and under ths new tme scalg these problanswill now have smple and exp licit statistical stuc-
tures Sa by the ntroduction of tme deformation we can simplify the structures of insurance problems In
this paper we apply tme defom ation m ethods nto the fiels of life nsurance for the first tme and propose a
new idea for designng msurance poducts That is to desgn msurance products under the econan ical time
scale Fistwe give the defnitbn and calculation m ethods under the scale of econan ical tine for actuary mod-
els mcliding whole life insurances whole life annuities and the accord ng prem iums and reserves etc, and
thenwe concen trate on the relationsh ps betw een different scales and gwe the definition of equivalent interest
force We find that the equ vaknt nterest force is an mportant instrument for tine defom aton Finall, we
give the resultofthe ruin probability under tme defom aton Ourmodels can be applied nmany practical sit-
uatons

Key words tine defomationy life insuranceg life annuities the ruin probab ility



