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Ö
Ë½µó°ítð. J P (AŠ) = p, /I

Y = �øŸAŠ|Ûv, FÛítðŸb

† Y íª?MÑ 1,2,3, . . . /‡ú y = 1,2,3, . . .,

P (Y = y)

= P (‡Þ (y − 1) ŸtðÌÜÝ/� y ŸAŠ)

= (1 − p)y−1p (âÖ
4)

= qy−1p, q = 1 − p

1˚Óœ‰b Y ��S (�ª) œ0}Ó (geometric

probability distribution). £�ì2à-:

ì2 1. Y ∼ geometric(p) J/ÑJ

p(y) = P (Y = y)

= qy−1p

w2 y = 1,2,3, . . ., 0 ≤ p ≤ 1.

Å. �S (�ª) œ0}Ó�àk “�`vÈíÅ�”

í_��Z.
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W 1. qøùÎÊLS “Àøüv” q;¥íœ0Ñ

0.02. t° P (ùÎæº 2 üv).

<j> I Y = ƒ�øŸ;¥v, FÊí “Àøüv”

b, †âæ<),

Y ∼ geometric(0.02)

],

P (ùÎæº 2 üv)

= P (Y ≥ 3)

= 1 − P (Y = 1) − P (Y = 2)

= 1 − (0.02) − (0.98)(0.02)

= 0.9604

ìÜ 3.8. q Y ∼ geometric(p). †

µ = E(Y ) =
1

p

/

Var(Y ) =
1 − p

p2

Å. �ÌMD p A¥ª.

2 2×bçÍ:PM



œ0D$l(105-) Àj 17: �S (�ª) œ0}Ó

<„> ;W‚�Míì2,

E(Y ) =
∞∑

y=1

y · qy−1p = p ·
∞∑

y=1

yqy−1

= p ·
d

dq

 ∞∑
y=0

qy


(ÄÑ¤v�}D‹¶í�²uA
í)

= p ·
d

dq

[
1

1 − q

]
= p ·

1

(1 − q)2
=

1

p

¢

E[Y (Y − 1)]

=
∞∑

y=1

y(y − 1)qy−1p

= qp
∞∑

y=1

y(y − 1)qy−2

= qp ·
d2

dq2

 ∞∑
y=0

qy

 = qp ·
d2

dq2

[
1

1 − q

]

= qp ·
2

(1 − q)3
=

2q

p2

],

E(Y 2) = E[Y (Y − 1)] + E(Y )

=
2q

p2
+

1

p
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/

Var(Y ) = E(Y 2) − [E(Y )]2

=
2q

p2
+

1

p
−

1

p2

=
2q + p − 1

p2
=

1 − p

p2

W 2. wQW 1, )�Ì�`vÈ

E(Y ) =
1

p
=

1

0.02
= 50 üv

/‰æb

Var(Y ) =
1 − 0.02

(0.02)2
=

0.98

0.0004
= 2450

J£™ÄÏ

σ =
√

2450 = 49.497 üv

W 3. Êø×t−2|Œº	u´ı°/á\µ, òƒ|

Û�øPı°6Ñ¢. J� 5 P§Â6u�øPı°6,
t,l “ö£O„ø” XM0 p.

<j> ÄÑ×‚ñ (×t−), ]ªq

Y
def
= òƒ�øPı°í§ÂAb ∼ geometric(p)
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†

P (Y = 5) = (1 − p)4p

@uø_×íM, ÄÑ (Y = 5) üõêÞ7. FJ, ª

SàU) P (Y = 5) (ø p íƒb) Ñ|×Mí p M,
dÑö£í p Mí,lM. ¢

|×“ (1 − p)4p

óçk

|×“ g(p)
def
= 4 ln(1 − p) + ln p

¬˙à-:

(1) °@äM (critical points): I

g′(p) =
−4

1 − p
+

1

p
= 0

)

1 − 5p

p(1 − p)
= 0

Ä¤,

p =
1

5
∈ (0,1)

(2) ð„: ú g′(p) í¯UÇà-:
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], Ê p = 1
5 v�|×M.

Ä¤, J 1
5 ,l p, Dòhó¯ (ÄÑ� 5 P§Â6n

u�øPXM6, ]Jóúä0íi�Vz, J 1
5 ,lu

¯Üí).

Å. ¤�,l p íj¶˚T|×–N¶ (method of

maximum likelihood).
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