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= 52/ é(u — 2)dP(z) + 5> / w(u,z —u)dP(z). (2)
0

u

JEBH: FHERE-RRBREMNZ Ty 5REH Xo XHNEVSE . MERBE KD
Xy =z A u+ Ty, W <T5 /W, T IERBEFRZ T, BPRER ¢« B8 o+ i X—
ART. T2

u+cTy
k(Ty)e™ " Ty — z)dP(z)dT;
o) = [ k) A Hu+ Ty — 2)dP(a)dT,
/ k(Ty)e 0T / w(u+ T,z — (u+ cT1))dP(z)dTy.
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- +e 59" (¢).

0*(§) =
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e s —em ™ 1-9(0)
a—¢  1-g%(&)’
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5
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(o) < O = (0 e 50— 30 ¢
1 —¢1(0) 1 —2(0)
HARERRIFMABRG. 4
F31 4
g = B0 =0 = g - (R 2R C),

FHik {232, YA —3 AL R AT REAL AR B, HAIEW AT R%E B(z) = (1+96) - G(z), BE
R E R (1+0) g(). TR

b Soel -t £ (L) e

TEVT LR, ML 0 VR e fAist, U B(z) fEA I RRIE A0 - P oA, U
153 Beekman BRRA, WHXRA T AR 5 BATTE Erlang(2) XRARE 52 L
A (15) BHFHAIPA. X —FRRRE R IR AR LR, TR R BT Bl 4
R NAT ZZI G*(z) H. &%, Xt Erlang(2) M2 TASCH—M ¢(u) BRI M

ARIL TS 2] .
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§4. HERMHEMR

41 R
& S(t) FARTE t > 0 BRI R VEF IS, R V7T H2 T T L0 i B e B4
B BEIRR it BT SR — MR (1) R B AR, B

N(t)
sty =" =expfutet— 3 X}, t>0 (16)
i=1

DRI R XU 9 = Ao B A Ptk . R XM SR — M IEW L r. T AEM
PSR BE 7 _ LR BRI Y, BTLARIEEE ¢ > r.

4.2 EiRBEREHN
% R B — KRR B AR B HAL ag g LA B, TSR RUIR A LR B B i i AR
2 F(0) R MILF SR & FIERIIA R A S &8, TORFILE P ¢ 2R 7RIS 2 Ry
R EIC Y F (). TR
S(t)

F(t) = F(0) - gy = FO) - ep{U@) —u},  ¢>0.

fRAn S A e 20 R X 2 PR A — T Y e I HE AR AR 55, & SURE— B P YK T fr
EBVE BV R HE S F(0) Z TR, M () bk o (B2 BB B 5] ) 4R 3% &40 F(0).
XE, WHRXFERIRSIE AR RAER. T, ATH SR i E S R T2 A

& T NSRRI G U E R 2] . B

T* = inf{#|S(¢) < S(0)} = inf{t|U(t) < U(0) = u}.

X SER T RRERE {U®R) o B ZHYBRRZ THWE AR, SiEL AR
B ERN 0 ZEWBNZ T, ZF 2L 80 . 8, EILER UT) - o 58568
R U0) =0 WRARLRE {U®) o FEBHAIRF U(T) X—FEHLA R EGHRB 5.

LA BRI &, TR T, & PR T ERSLBI A F(0) - exp{U(T™)} i
Z F(0). TRERHERIRAR

Gi = Ele " F(0)(1 - exp{U(T*) — u}) 11+ <0} [U(0) = ]
= E[e7TF(0)(1 = ") 1100y |U(0) = 0]

- F@»A (1— e Y)g(y)dy,
Hob g(y) K E—H R X, RERME (6). BREURNHE G ALK TR B

Gi = F(0)(Ele™ 1{1<oe}|U(0) = 0] — E[e™ "€V M) 110} |U(0) = 0])
_ p*-F(0) L—p*(M) 1-p"(A) p*(\) —p*(1)  p*(A) —p (1)
- c2(A2—A1)'[( N A )_( I—A 1= )]'(17)

Ja—AFXFRIRERSHET K (7) 5K (8) wLhie.
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4.3 n RERBHREMN

#—, WLMBEBIREE AR B E PR 0 KERHERRS, Lo EE—HE
PR ERTE Z R BR S F(0) ZF, At () 890 m A ELSL B B3 B 18] EA AR 0
B F(0), EEpd BNER S n WIKEMHER 5 8. & Go 1E I n WEBAHEREIHE, L
BRI AR B T s I3 A K

Gp = Gpo1 +E[eTTF(0)(1 = ") 17200} |U(0) = 0] - (E[e™ 1700} [U(0) = O™,

BIRIH AKX T n > 2 (9 ERBCERSL. B, BRGSO S n IRE AR AT H
fH, U Ele ™ 1{r<o}|U(0) = O] fEAFEE T, HIHE (n — 1) WHKTE {EBRE ZRMH IR &
B2 T2 RS, HEHFRT (n-1) K. TRE

n—1 2 — (N —p*O i
Gn = Glg [&(Af—,\l)'(l 1;1(/\)_1 1,9\2(“)]

n—1 20r + r2qi
= z;) [1—7&)\1)\2 ] .

JE—FXBMSLRE X] —2(8+71)-c- A+ (B+1)2 = B2p*(\i), i = 1,2.
FIE BRI B OL, M I E R R B BIHIR BT TR 2K, X e — M EAR Y

YrAs AT LSRR R a0 T B S
02)\1 /\2

Goo =G 57—
Y2Br + 12

B n - oo B G, BIRFRIE.

§5. SEEBIABHYE N

% 18— SUKAA BRI,  HEEM BO™ Brsad BRAR A (16) 5. kP RAsIABUF T —
SERISSEI, IR & AT AEBRFE BOR R B AR R R R AT A, SCHAUPR—IK . BuXH
B — ST — e R eI, AR SENF BRI .

REINHEA K, i RIS Z D ¢, WA BRIAS BB B 7T Rk

(S (1)) = max{K — 5(t),0} = (K - S(t))s-

R ERN, HOVRZIERZEFKERE, M T—MHE L < min{e*, K} % L,
38 Gy B 2 AH T 3R — B
Ty, = inf{t|S(t) < L}.

BATHIE SRR FNXA BRI 5 KBRS EIN G, Rpiiczh L A, SIA—
PERELV (e L), ERAAX TIN5 5K 0 To s AU

V(e*; L) = E[e "TTI(S(T%))|S(0) = e¥].
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# et = L, bRl R— B HER B - M I & Bk 2 HAREZ TRBEATIS S, i
FRAT L e ERIERE, R F() 55 S I, 2MER S %K Ty TG0
ZI e EARLT B A

I(S(Tr) = K - S(Tr) = (K - L) + (L - S(Tw)),
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Ruin Analysis for Erlang(2) Risk Process and American Put Option

DING ZHAOPENG

(Business College of Beijing Union University, Beijing, 100025)

In the classical risk theory, the risk of the accumulative claims follows Poission process. We will
consider Erlang(2) risk process with the time between two claims following Erlang(2) distribution
which always appears in control theory. In this paper, we consider an auxiliary function ¢(-) which
involves the time of ruin, the surplus immediately before ruin, and the deficit at the time of ruin
for our model within the three variables are essential and principal for the study of risk process.
This auxiliary function has been studied by Willmot and Lin (1999) in the classical continuous
time risk model. Motivated by the exposition in Gerber and Shiu (1997) and Willmot and Lin
(2000), the first important result is to find the joint distribution density function of U(7T—) and
|U(T)| which is convenient to get the expression of ¢(-). But our approach is rather different from
the technique for the classical risk model because of the distinct internal characteristic between
two models. Influenced by the ideas in Gerber and Landry (1998) and Gerber and Shiu (1999), we
will determine the optimal exercise price for an American put option whose foundation property

price follows some risk process as an application.



