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§10.1 ÄÄÄ���VVVggg

�!ÄkÚ\�x°�¥��
Ä�Vg"

½½½ÂÂÂ 10.1.1 E|O�Ï�Ä���mü Ø���

)
|Ç�¶ØB¢"ò�55½�(�õg�|Ç¡�¶

Â|Ç§± i(m)L«§mL«(�gê§iL«¢Sc|Ç§

Kk¶Â|Ç�¢S|Ç�m�'Xªµ

1 + i = [1 +
i(m)

m
]m
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½½½ÂÂÂ 10.1.2 eòA3�5,�Ï|G�7�Jc�

y3|G§K|G�¥A�Ø�Ü©7�¡�by�§ü 

À13ü �mS�by�¡�byÇ"by�|E�«O

3uÑu:Ø��§|E´3�7Ä:þ�O\�§byK

´3\È�Ä:þ�~��"

Ó¶Â|Ç�½Âaq§ò�55½�(�õg�byÇ¡

�¶ÂbyÇ§±dmL«§mL«(�gê§dL«¢Sb

yÇ§Kk¶ÂbyÇ�¢SbyÇ�m�'Xªµ

1− d = [1−
d(m)

m
]m
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½½½ÂÂÂ 10.1.3 é¶Â|Ç5`§�(�gêmªCu

Ã¡��§�±(�/L«,��:þ�|ÇY²§¡��

|Eå§½Â�µ

δ = lim
m→∞

u(m) = lim
m→∞

m[(1+i)
1
m−1] = lim

m→∞

(1 + i)
1
m − (1 + i)0

1/m

=�¼ê(1 + i)t3t = 0?��ê§=

δ = ln(1 + i)
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§10.2 ²²²;;;»»»���nnnØØØ000���

»�Ø�ïÄå
ua;°��Lundberg31903c

uL�Æ¬Ø©§�¦�ó�ØÎÜy�êÆ�î�IO§

±Cramer �Ä�a;Æ�òLundberg�ó�C½3j¢

�êÆÄ:�þ§Ó�uÐ
î���ÅL§nØ"�!ò

0�Lundberg-Cramer ²;»��.£{¡L-C�.¤"



7/100

‖J I‖

J I

GoBack

FullScreen

Close

Quit

10.2.1 »»»���¯̄̄KKK���£££ããã

Äk·�b�¢���.�EÜPoissonL§§äN½

ÂXe"

½½½ÂÂÂ 10.2.1 Lundberg-Cramer²;»��.µ

��xúi3��t�J{(surplus)�L«�

U(t) = u+ ct−
N(t)∑

1

Xk, t ≥ 0 (10.2.1)

Ù¥u´Ð©]�,c´�xúiü �m�Â��x¤Ç,

Xk, k = 1, 2, . . .L«1kg¢��§N(t)L«���t u

)�¢�gê§=
∑N(t)

k=1 XkL«���t���\È¢�7

�"
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{Xk, k ≥ 1}´ð��ÕáÓ©Ù�ÅCþS�§PF (x) =

P (X1 ≤ x), ∀x ≥ 0, µ = EX1 =
∫∞

0 [1− F (x)]dx¶

{N(t), t ≥ 0}´ëê�λ (λ > 0)�PoissonL§, ��

{Xk, k ≥ 1}�pÕá.

d�.�Õá5b½k

E[S(t)] = E[N(t)]E[X1] = λtµ

�xúi�$�þ�S�§�¦

ct− E[S(t)] = (c− λµ)t > 0, t ≥ 0.

-

c = (1 + θ)λµ (10.2.2)

Ù¥θ > 0, ¡����éééSSS���KKK111(relative security load-

ing). J{L§��^��´»:
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dÑtL§äk²­ÕáOþ±9L-C�.�Õá5b

½�{ct − S(t), t ≥ 0}�²­ÕáOþL§. u´dr�ê

½Æ�

lim
t→∞

U(t) = +∞, a.s.

�ù¿ØUüØ3,�]�§J{L§�U�K�§ù�¡

�xúi“»�”, ¡

T = inf{t : U(t) < 0}, inf φ = +∞ (10.2.3)
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�»���. ¤± Lundberg-CramèrïÄ�´�xúi

�ª»��VÇ

Ψ(u) = P (T <∞|U(0) = u), u ≥ 0 (10.2.4)

{¡�»�VÇ.»�VÇ�±��µd�xúi�GUå

���­�êþ�I"P

R(u) = 1−Ψ(u) = P{U(t) ≥ 0|U(0) = u} (10.2.5)

K§L«Ð©J{�u��xúi[Ø»��VÇ§�¡�

)�VÇ"

±e·��ó�Ò´©Û»�VÇΨ(u)Ú)�VÇR(u)"
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10.2.2 NNN!!!XXXêêê���LundbergØØØ���ªªª

·�Ú\N!Xê�Vg§¿|^N!Xê��»�V

Ç���þ."

½½½ÂÂÂ 10.2.2 b�üg¢���Ý1¼ê

φX(r) = E(erX) =

∫ ∞
0

erxdF (x) = 1+r

∫ ∞
0

erx[1−F (x)]dx

(10.2.6)

��3�¹�:�,���S�3. Ùg§�¦�§

φX(r) = 1 +
c

λ
r = 1 + (1 + θ)µr (10.2.7)

�3�)§P�R§¡�N!Xê"
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555 1: duφX(r)3ÙÂñ�S´î�O\�à¼ê§

�þ�§ek�)§K7´���§P� R§¿¡��N!

Xê, ÷v

λ

c

∫ ∞
0

eRx[1− F (x)]dx = 1 (10.2.8)

5¿�

λ

c

∫ ∞
0

[1− F (x)]dx =
λ

c
µ =

1

1 + θ
< 1

���K¼êλ
c
[1− F (x)], x ≥ 0Ø´��VÇ�Ý¼ê. �

e-

f(x) = eRx
λ

c
[1− F (x)]

K�yf(x)´��VÇ�Ý¼ê,ù)º
N!XêR¶¡

�d5"
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5552: PV (t) = ct− S(t)"du{V (t), t ≥ 0}�²­Õ
áOþL§§�k

φV (t)(r) = E[erV (t)] =
(
φV (t)

)′
, ∀t ≥ 0

qÏ�

φV (1)(r) =E[er(c−S(1)] = ecrE[e−rS(1)]

= ecr exp{λ(φX(−r)− 1)}
= exp{λφX(−r)− λ+ cr}

±9N!Xê�½Â��

φV (1)(−R) = 1

l
�k

φV (t)(−R) = 1, ∀t ≥ 0
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o�§eN!Xê�3§K§´�§φX(r) = 1 + c
λ
rÚeã

ü��§�����µ

λ

c

∫ ∞
0

erx[1− F (x)]dx = 1

φV (1)(−r) = 1.

5553: ªf(??)Ø�½k��§'Xüg¢��©Ùk�U

Ø�3Ý1¼ê"
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~~~ 10.2.1 �üg¢��XÑl�ê©Ù§�X�þ

��µ§Á¦N!Xê"

)))µµµdK¿�§üg¢��X�©Ù¼ê�µ

F (x) =

{
1− e−xµ, x ≥ 0;

0, x < 0.

X�Ý1¼ê�µ

φX(r) =

∫ +∞

0

erxdF (x) = (1− µr)−1, r <
1

µ

dN!Xê�½Â�µ1 + (1 + θ)µr = (1− µr)−1

���N!Xê�R = θ
µ(1+θ)
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~~~ 10.2.2 b�üg¢��XÑlΓ©Ù§/Gëê

�2§ºÝëê�β§��éS�K1�θ = 2§Á¦N!X

ê"

)))µµµüg¢��X��Ý¼ê�µ

f(x) = β−2xe−s/β, x > 0

dΓ©Ù�Ï"��µ = 2β§�X�Ý1¼ê�µ

φX(r) =

∫ +∞

0

erxf(x)dx = (1− βr)−2, r <
1

β

dN!Xê�½Â�1+6rβ = (1−βr)−2§�n=�6β3r3−
11β2r2 + 4βr = 0§

�=

rβ(2rβ − 1)(3rβ − 4) = 0

���N!Xê�R = 1
2β
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½½½nnn 10.2.1 LundbergØ�ªµeR > 0�N!X

ê§K»�VÇΨ(u)÷vXeØ�ªµ

Ψ(u) ≤ e−Ru, ∀u ≥ 0 (10.2.9)

yyy²²²���µµµ�Ψn(u)L«»�u)31ng¢�9�c

�VÇ§n = 0, 1, 2, · · ·"æ^êÆ8B{y²Ψn(u) ≤
e−Ru"

Ψ0(u) ≤ e−Ru§b�Ψn(u) ≤ e−Ru§ yΨn+1(u) ≤ e−Ru"

·�Äk�Ä1�g¢�u)���¹§b��1�g

¢�u)��mm�Ñl�ê©Ù§VÇ�Ý¼ê�λe−λt"

e1�g¢�u)����t > 0§3��t�^u|G¢�

�7��u+ ct¶�1�g¢���Lu+ ct�§»�u)§

�»�VÇ� P{x > u+ ct} = 1− F (u+ ct)"
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�¢��Ø�Lu + ct�§»�Ø21�g¢��u)§|

G¢���§J{�u + ct − x"�»�Ek�U3�e5
�¢��u)"

Ï�J{L§äk²­ÕáOþ§d�VÇúª§kXe4

8�§µ

Ψn+1(u) =

∫ +∞

0

[
1− F (u+ ct) +

∫ u+ct

0

Ψn(u+ ct− x)dF (x)

]
λe−λtdt

�d8Bb�

Ψn+1(u)

=

∫ +∞

0

[∫ +∞

u+ct

dF (x) +

∫ u+ct

0

Ψn(u+ ct− x)dF (x)

]
λe−λtdt

≤
∫ +∞

0

[∫ +∞

u+ct

e−R(u+ct−x)dF (x) +

∫ u+ct

0

e−R(u+ct−x)dF (x)

]
λe−λtdt

Ù¥§�x > u+ ct�§−R(u+ ct− x) > 0§
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=ke−R(u+ct−x) > 1"

dÈ©«���\5§��

Ψn+1(u)≤
∫ +∞

0

[∫ +∞

0

e−R(u+ct−x)dF (x)

]
λe−λtdt

=λe−Ru
∫ +∞

0

e−Rct[

∫ +∞

0

eRxdF (x)]e−λtdt

=λe−Ru
∫ +∞

0

e−(λ+Rc)tφX(R)dt

=λφX(R)e−Ru
∫ +∞

0

e−(λ+Rc)tdt

=
λφX(R)

λ+Rc
e−Ru


dN!Xê�Vg�

φX(R) = 1(1 + θ)Rµ = 1 +
c

λ
R
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�k

λφX(R)

λ+Rc
e−Ru =

λ[1 + (1 + θ)Rµ]

λ+Rc
e−Ru =

λ+Rc

λ+Rc
e−Ru = e−Ru

=kΨn+1(u) ≤ e−Ru§�Ψn(u) ≤ e−Rué?¿nþ¤á"�

k

Ψ(u) = lim
n→∞

Ψn(u) ≤ e−Ru
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yyy²²²���µµµ-

Xt = e−RU(t) = X0e
−RVt

Ù¥X0 = e−Ru, R�N!Xê§Vt = ct− S(t)"e-

Yt = −RVt, t ≥ 0

K{Yt, t ≥ 0}�"Ð�§�äk²­ÕáOþ��ÅL§.

E[eY1] = E[e−RV1] = MV1(−R) = 1

u´l~6.5.1��{Xt, t ≥ 0}´���K�.|^�K

��Âñ½n§��

lim
t→∞

Xt = X∞ <∞, a.s.

y-T�»���§dué?¿�½�t§T ∧ t´k.Ê�§
2|^Ê�½n=�

E[XT∧t] = E[X0] = e−Ru
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u´k

e−Ru

=E[XT∧t|T ≤ t]P{T ≤ t}+ E[XT∧t|T > t]P{T > t}
=E[XT |T ≤ t]P{T ≤ t}+ E[Xt|T > t]P{T > t}(10.2.10)

5¿��t < T�§U(t) ≥ 0§¤±

Xt = eRU(t) ≤ 1

 

Ïd§düNÂñ½n�Lebesgue��Âñ½n§

3(??)ªüà-t→∞�4��

e−Ru = E[Xt|T <∞]P{T <∞}+E{X∞|T =∞}P{T =∞}

qÏ�limt→∞U(t) = +∞, a.s.§�kX∞ = 0, a.s.. l
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k

e−Ru = E[XT |T <∞]P{T <∞}

dd��

Ψ(u) =
e−Ru

E[e−RU(t)|T <∞]

25¿�U(T ) < 0, e−RU(T ) > 1§dþª=�

Ψ(u) ≤ e−Ru

l
LundbergØ�ª�y.
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LundbergØ�ª�­�53u§��¡§§U^5u

�Ð©J{u�Y²��éS�K1θ�m�'X§ùü�ë

êþUd�xúi��"

b��xúiUJø�Ð©J{�u§UN=�»�V

Ç�α§K�éS�K1

θ =
u{E[exp(−− lnα

u
X)− 1]}

−µ lnα
− 1

U¦�1+(1+θ)µR = φX(R)§�R = −lnα
u
�§2dLundbergØ

�ª��

Ψ(u) ≤ e−Ru

,��¡§eF"�����½��éS�K1θ§�

�u = −lnα
R
§K��yΨ(u) ≤ e−Ru = elnα = α.
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?�Ú§dLundbergØ�ª���

Ψ(∞) = lim
u→∞

Ψ(u) = 0 (10.2.11)

¯¢þ§»�VÇ7L´�K�§�k0 ≤ Ψ(u) ≤
e−Ru§dü>Y{K��

0 ≤ lim
u→∞

Ψ(u) lim
u→∞

e−Ru = 0

d	§��)�VÇ�

R(∞) = 1− Φ(∞) = 1 (10.2.12)
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10.2.3 »»»���VVVÇÇÇ÷÷÷vvv������§§§

��!·�Ï¦»�VÇÚ)�VÇ�w«L�ª"

½½½ÂÂÂ 10.2.3 ½Â¼êG(u, y), u ≥ 0, y ≥ 0§

G(u, y) = P{U(T ) ≥ −y, T <∞|U(0) = u}

=L«�Ð©J{�u§»��»i���y�VÇ"

d½Â�§»���J{30Ú−y�m§�k

Φ(u) = lim
y→∞

G(u, y), u ≥ 0 (10.2.13)

kXe(Jµ
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½½½nnn 10.2.2 ¼êG(u, y)÷vXe�§µ

∂G(u, y)

∂u

=
λ

c
G(u, y)−

λ

c

∫ u

0

G(u− x, y)dF (x)

−
λ

c
[F (u+ y)− F (u)], u ≥ 0 (10.2.14)

yyyµµµ·��Ä1�g¢�u)���¹"b��1�

g¢�u)��mm�Ñl�ê©Ù§�VÇ�Ý¼ê

�λe−λt"�xúi31�g¢�u)���t�J{�u +

ct"�¢��x÷v0 ≤ x ≤ u+ ct�§1�g¢�Ø¬��

»�§�¢���J{�u+ ct− x"
d²­ÕáOþ5�§»�»i���y�»�VÇ

�G(u + ct − x, y)"�u + ct ≤ x ≤ u + ct − y�§1

�g¢���»�§�»�»i���y"1�g¢��



28/100

‖J I‖

J I

GoBack

FullScreen

Close

Quit

3[u+ct, u+ct+y]¥���VÇ´F (u+ct+y)−F (u+ct)"

d�VÇúªk

G(u, y) =

∫ +∞

0

[

∫ u+ct

0

G(u+ct−x, y)dF (x)+F (u+ct+y)−F (u+ct)]λe−λtdt

��5C�§-z = u+ ct§=t = z−u
c
, dt = dz

c
§k

G(u, y) =
λ

c
e
λu
c

∫ +∞

u

e−
λz
c [

∫ z

0

G(z−x, y)dF (x)+F (z+y)−F (z)]dz

���G(u, y)'uu� �ê"

∂G(u, y)

∂u

=
λ

c
G(u, y) +

λ

c
e
λu
c {−e−

λz
c [

∫ u

0

G(u− x, y)dF (x) + F (u+ y)− F (u)]}

=��ª(10.2.14)"
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eã½n��G(0, y)�wªL�ª"

½½½nnn 10.2.3 ¼êG(0, y)�L��µ

G(0, y) =
λ

c

∫ y

0

[1− F (x)]dx, y ≥ 0 (10.2.15)

yyyµµµÄkk 0 ≤ G(u, y) ≤ Φ(u) ≤ e−Ru§�

0 ≤ G(∞, y) = lim
u→∞

G(u, y) ≤ lim
u→∞

e−Ru

=kG(∞, y) = 0§�∫ +∞

0

G(u, y)du ≤
∫ +∞

0

e−Rudu =
1

R
<∞

-τ(y) =
∫ +∞

0 G(u, y)du§Kk0 < τ <∞.

òª£10.2.14¤l0�+∞'uu�È©�

−G(0, y)

=
λ

c
τ(y)−

λ

c

∫ +∞

0

∫ u

0

G(u− x, y)dudF (x) +
λ

c

∫ +∞

0

[F (u+ y)− F (u)]du
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�È©C�§-v = u− x§��

G(0, y)

=−
λ

c
τ(y) +

λ

c

∫ +∞

0

∫ +∞

0

G(v, y)dvdF (x) +
λ

c

∫ +∞

0

[F (u+ y)− F (u)]du

=−
λ

c
τ(y) +

λ

c

∫ +∞

0

τ(y)dF (x) +
λ

c

∫ +∞

0

[F (u+ y)− F (u)]du

Ï�
∫ +∞

0 dF (x) = 1§�þªmà�cü�p�-�§=k

G(0, y) =
λ

c

∫ y

0

[1− F (x)]dx
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½½½nnn 10.2.4 3Ð©J{�0�§»�VÇ�µ

Φ(0) =
1

1 + θ
(10.2.16)

yyyµµµ�üg¢���©Ù¼ê�F (x)§þ��µ"éu

���K��ÅCþ§´�ÙÏ"�µ

µ =

∫ +∞

0

[1− F (x)]dx

d½n10.2.3k

Φ(0) = lim
y→∞

G(0, y) = lim
y→∞

λ

c

∫ y

0

[1− F (x)]dx

=
λ

c

∫ +∞

0

[1− F (x)]dx =
λµ

c
=

1

1 + θ

Ó���Ð©J{�0�§)�VÇR(0) = θ
1+θ
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�e5�Ñ��)�VÇ÷v�È©�©�§"

½½½nnn 10.2.5 )�VÇR(u)÷vXe�§µ

R
′
(u) =

λ

c
R(y)−

λ

c

∫ u

0

R(u− x)dF (x), u ≥ 0

(10.2.17)

yyyµµµdª£10.2.13¤Úª£10.2.14¤k

Φ
′
(u) =

λ

c
Φ(u)−

λ

c

∫ u

0

Φ(u− x)dF (x)−
λ

c
[1− F (u)]

(10.2.18)

R(u) = 1− Φ(u)§�k
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−R′(u)

=
λ

c
[1−R(u)]−

λ

c

∫ u

0

[1−R(u− x)]dF (x)−
∫ u

0

[1− F (u)]

=−
λ

c
R(y) +

λ

c

∫ u

0

R(u− x)dF (x)

Ù¥F (u) =
∫ u

0 dF (x)
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~~~ 10.2.3 eüg¢��Ñl�ê©Ù§=

F (x) = 1− e−
x
µ, x ≥ 0

¦)�¼êR(u)"

)))µµµ�â½n10.2.5k

R
′
(u) =

λ

c
R(y)−

λ

µc

∫ u

0

R(u− x)e−
x
µdx

-y = u− xk

R
′
(u) =

λ

c
R(y)−

λ

µc

∫ u

0

R(y)e−
u−y
µ dy

R
′′
(u) = −

θ

µ(1 + θ)
R
′
(u)
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=k

e
θy

u(1+θ)R
′
(u) =H1

H1 =R
′
(0) =

θ

µ(1 + θ)2

���

R(u) = −
1

1 + θ
exp{−

θu

µ(1 + θ)2
}+H2

�u = 0�§dR(0) = − θ
1+θ
�H2 = 1§�k

R(u) = 1−−
1

1 + θ
exp{−

θu

µ(1 + θ)2
}
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10.2.4 CramerCCCqqq»»»���úúúªªª

FellerÚ\��#ØyE|®²¤�ïÄ²;»�Ø�

Ì�êÆóä"±eÄuFeller�#nØ��»�VÇ��

�CqL�ª"

½½½nnn 10.2.6 3Lundberg-Cramer²;»��.¥§

·�k

£1¤Ψ(0) = 1
1+θ

£2¤Lundberg-CramèrCqµ�3�~êC§¦�

Ψ(u) ∼ Ce−Ru, u→∞

=

lim
u→∞

Ψ(u)

Ce−Ru
= 1.



37/100

‖J I‖

J I

GoBack

FullScreen

Close

Quit

yyy²²²µµµ P

R(u) = 1−Ψ(u) = P (U(t) ≥ 0|U(0) = u),

K§L«Ð©J{�u�§�xúi[Ø»��VÇ§�¡

�)�VÇ.Äk§�âÄg¢�u)���T1ÚÄg¢�

�X1���§é)�VÇA^�VÇúª, �

R(u) =

∫ ∞
0

λe−λt
(∫ u+ct

0

R(u+ ct− z)dF (z)

)
dt

�C�x = u+ ct,�

R(u) =
λ

c
e
λ
c
u

∫ ∞
u

e−
λ
c
x

(∫ x

0

R(x− z)dF (z)

)
dx

dd��R(u)´��¼ê. òþªüàéu¦�,�

R′(u) =
λ

c
R(u)−

λ

c

∫ u

0

R(u− z)dF (z)
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3þªüà�È©§�

R(t)−R(0) =
λ

c

∫ t

0

R(u)du+
λ

c

∫ t

0

∫ u

0

R(u−z)d[1−F (z)]du

d©ÜÈ©úª��

∫ u
0 R(u−z)d[1−F (z)]=R(0)[1−F (u)]−R(u)+

∫ u
0 R

′(u−z)[1−F (z)]dz

¿�\þª, =�

R(t)−R(0)=λ
c
R(0)

∫ t
0 [1−F (u)]du+λ

c

∫ t
0

∫ u
0 R

′(u−z)[1−F (z)]dzdu

e3þª¥��­È©¥��È©gS§��

∫ t
0

∫ u
0 R

′(u−z)[1−F (z)]dzdu =
∫ t

0(
∫ t
z R
′(u−z)[1−F (u)]du)dz

=
∫ t

0 [R(t−z)−R(0)][1−F (z)]dz

2òþª�\þª§��

R(t) = R(0) +
λ

c

∫ t

0

R(t− z)[1− F (z)]dz
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dulimu→∞R(u) = 1§-t→∞�

1 = R(0) +
λ

c

∫ ∞
0

[1− F (z)]dz = R(0) +
λ

c
µ

u´k

Ψ(0) = 1−R(0) =
λ

c
µ =

1

1 + θ
(1)�y"

òþª�\Ùcª, �

R(t) = 1−λ
c

∫∞
0 [1−F (z)]dz+λ

c

∫ t
0 R(t−z)[1−F (z)]dz

= 1−λ
c

∫∞
t [1−F (z)]dz−λ

c

∫ t
0 [1−R(t−z)][1−F (z)]dz

l
�

Ψ(t) =
λ

c

∫ ∞
0

[1− F (z)]dz +
λ

c

∫ t

0

Ψ(t− z)[1− F (z)]dz
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du
λ

c

∫ ∞
0

[1− F (z)]dz =
λ

c
µ =

1

1 + θ
< 1

¤±þª´�#�§.

3þã�#�§üàÓ¦±eRt£R�N!Xê¤,¿-

A(t) = eRtΨ(t), a(t) =
λ

c
eRt
∫ ∞
t

[1− F (z)]dz

f(z) =
λ

c
eRz[1− F (z)]

=�

A(t) = a(t) +

∫ t

0

A(t− z)f(z)dz

q�
∫∞

0 f(z)dz = 1,l
þ�§´·½�#�§. ´

�a(t)�üN4~¼ê§¿�∫ ∞
0

a(t)dt =
1

R

θ

1 + θ
= C1.
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u´a(t)3[0,∞)þ÷v�#½n¥�^�. Ïdd'��

#½n�

lim
t→∞

eRtΨ(t) = lim
t→∞

A(t) =
C1∫∞

0 zf(z)dz
= C

ùL²

lim
t→∞

Ψ(t)

Ce−Rt
= 1

l
L-C�.Cqª(2)ª�y.
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~~~ 10.2.4 �üg¢��Ñl�ê©Ù§�©Ù¼ê

�µ

F (x) =

{
1− e−

x
µ, x ≥ 0;

0, x < 0.

¦Cq»�VÇúª"

)))µµµN!Xê�R = θ
µ(1+θ)

¶

Ý1¼ê�φX(r) = 1
1−µr§�

φ
′

X(r) =
d( 1

1−µr)

dr
=

µ

(1− µr)2

φ
′

X(R) =
µ

(1− µR)2
= µ(1 + θ)2

dCramerCq»�úªk

C =
µθ

µ(1 + θ)2 − µ(1 + θ)
=

1

1 + θ
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=k

Ψ(u) ∼
1

1 + θ
exp{−

θy

µ(1 + θ)
}, u→ +∞

�!·�0��´²;�Lundberg-Cramer»��

.§NõÆöéd?1U?§ò�xúi�J{L§^*Ñ

L§½a*ÑL§5£ã"


