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^Q TQVM 1 Q\�JI[ML Q\�Q[�JI[ML

 TQVM 2 N]TTa�KPIZIK\MZQbML�\PM N]TTa�KPIZIK\MZQbM�\PM
�! TQVM 2 E(U2) − E(U2) E(U2) − E2(U)
�� TQVM −6 PQ[�PMZ PQ[�PMZ�

�� -Y�������� t < min{λ1, . . . , λn) t < min{λ1, . . . , λn}
��� TQVM −5 m(4) +

∫ t
4 (24 − 3t) dz m(4) +

∫ t
4 (24 − 3z) dz

��� TQVM��� E(S1 | N(1) = 1) E[S1 | N(1) = 1]
��� TQVM −4 P [N(1) = 0] P [N(t) = 0]
��� TQVM[ −10 IVL −9 IUW]V\�XIaML�\W IUW]V\�XIaML�Ja

��� TQVM −4� N(t)⊥⊥Yi= E
(

es
∑n

i=1
Yi

)
N(t)⊥⊥Yi= E

(
s
∑n

i=1
Yi

)

TQVM −3� = E
(∏n

i=1 es Yi
)

= E
(∏n

i=1 sYi
)

TQVM −2 Yi indep.=
[
E

(
es Y

)]n Yi indep.=
[
E

(
sY

)]n

�� TQVM��� , n ∈ {1, . . . , ⌊t⌋}. , n ∈ N.

��� TQVM�� <PM�ZMVM_IT�N]VK\QWVQ[ <PM�ZMVM_IT�N]VK\QWV�Q[
� � TQVM�� x ≤ 0 WZ ăy ≤ 0 x ≤ 0 WZ y ≤ 0
��� NWW\VW\M� � C�!� X���������� -`IUXTM� ���� ���E C�!� X������ M`IUXTM[� ����IVL� ���E
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��� TQVM[���� ��
∑+∞

n=1 P n
ii =

∑+∞
n=1 P n

ii

∑+∞
n=1 P n

ii =
∑+∞

n=1

[
1
2 + (−1)n

2

]

=
∑+∞

n=1

[
1
2 + (−1)n

2

]

��! TQVM −2 ,<5+��)[�I�KWV[MY]MVKM� QZZML]KQJTM�,<5+��)[�I�KWV[MY]MVKM�
� � TQVM��� _Q\P [\I\M�[XIKM S = {1, 2, 3}� _Q\P�ÅVQ\M�[\I\M�[XIKM S = {1, 2, 3}�

��! TQVM −5 Xn =
∑Xn−1

l=1 Zl, n ∈ N Xn =
∑Xn−1

l=1 Zl,n−1, n ∈ N

��� TQVM −4 = E

(
sX0+

∑X

l=1
Zl

)
= E

(
sX0+

∑X0
l=1

Zl

)

TQVM −3 = E

[
E

(
sX0+

∑X0
l=1

Zl | X

)]
, = E

[
E

(
sX0+

∑X0
l=1

Zl | X0

)]
�

TQVM −2 _PMZM�\PM�Z� �̂ E

(
sX+

∑X0
l=1

Zl | X

)
_PMZM�\PM�Z� �̂ E

(
sX+

∑X0
l=1

Zl | X0

)

��� NWW\VW\M���� . . . , X2 ̸= j, X1 = k, X0 = i) . . . , X2 ̸= j, X1 = k | X0 = i)
| X1 = k) × P (X1 = k | X0 = i) | X1 = k, X0 = i) × P (X1 = k | X0 = i)

��! -`IUXTM������ .QZ[\�XI[[IOM�XZWJIJQTQ\QM[ �JQ[� .QZ[\�XI[[IOM�XZWJIJQTQ\QM[

��� TQVM −1
[

0.6 + 0.4 e−5×3.4 0.4 − 0.4 e−5×3.4

0.6 − 0.6 e−5×3.4 0.4 + 0.6 e−5×3.4

] [
0.6 + 0.4 e−5×1 0.4 − 0.4 e−5×1

0.6 − 0.6 e−5×1 0.4 + 0.6 e−5×1

]

��� -Y�����!!� (Wq | Lq = j) (Wq | Ls = j)
��� TQVM −8 (Wq | Lq = j) (Wq | Ls = j)
��� UQ[[QVO�NWW\VW\M���� B(m, mρ) Q[�IT[W�KITTML -ZTIVO¼[�TW[[�NWZU]TI� -ZTIVO�*

NWZU]TI±�C��� X�� �E�� WZ JTWKSQVO�XZWJIJQTQ\a �C�� X�����E��
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��� ZMN��C�!E :IVLWU�8ZWKM[[M[�NWZ�1UIOM�IVL�;QOVIT :IVLWU�8ZWKM[[M[�NWZ�1UIOM�IVL�;QOVIT
8ZWKM[[QVO� ;81- 7X\QKIT�-VOQVMMZQVO�8ZM[[ 8ZWKM[[QVO� ;81- 7X\QKIT�-VOQVMMZQVO�8ZM[[�

ZMN��C��E �+WXMVPIOMV�� ��� �+WXMVPIOMV� ���
ZMN��C��E �+WXMVPIOMV�� ��� �+WXMVPIOMV� ���
ZMN��C��E �+WXMVPIOMV�� ��� �+WXMVPIOMV� ���

��� Wq (Wq | Lq = j) (Wq | Ls = j)


