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n

36421 29.2 11536504 dipaliqpt

39272 26.6 18801310 d
ixelt

39493 31.0 25145561 qqwh

41152 28.6 12702379 wxei eip
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=
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=
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feg` z` d
ixen ztqep dqpkd xle
 sl` lk xnelk b ≈ 47.2 ,a ≈ −0.477 milawn
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∑
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∑
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√
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∑
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∑
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ea i`a .2

.mipeaia
 4 ly dveaw i`xw`a

? zeawp 2-e mixkf 2 wei
a xegal zexazqdd `id dn (`)

.N → ∞ xy`k (`) sirqa z`vny zexazqdd ly leabd z` `vn (a)

zexazqdd z` m
ew aygl ila (a) sirqa z`vny leabd z` `evnl ozip ji` (b)
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=
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∑
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∑
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∑
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∑
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∑
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∑
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.iaeig reaw `ed c xy`k
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.Y > X -y zexazqdd z` `vn (a)

.X ly zileyd zebltzdd z` `vn (b)
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)

.aeyiga mialyd lk z` xyt`y dnk 
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0

=
1

3
(1− x)(5 + 3x)

xnelk ,zexahvdd ziivwpet z` `evnl yi (
)

F (z) = P(max(X, Y ) ≤ z) = P(X, Y ≤ z)

mixwn dyely yi .F (z) = 1 ,z ≥ 1 m` ok enk .F (z) = 0 ,z ≤ 0 m`y xexa

lr zetitvd ly lxbhp` zeyrl jixv if` 0 ≤ z ≤ 1
3
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1
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.mikaeqn miaeyigde

aexiw `vn .i xtqn dlhda milawny xtqnd Xi `di .minrt 100 zpbed diaew milihn .6
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P

(
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∏

i=1

Xi ≤ 1052
)

:fnx

log

(
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∏

i=1

Xi

)

=
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∑

i=1

logXi

.miz"ann ly mekql zeiexazqd aeyigl ifkxnd leabd htyna ynzydl ozipe

-y jk b z`e a z` mb `vn

P

(

a ≤
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∏

i=1

Xi

)

= P

(
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∏

i=1

Xi ≤ b

)

= 0.95

diaew zlhd ly z`vezd `id X m`

E[logX ] =
1

6
(log 1 + log 2 + log 3 + log 4 + log 5 + log 6) =

1

6
log 720 ≈ 0.4762

E[(logX)2] =
1

6
((log 1)2 + (log 2)2 + (log 3)2 + (log 4)2 + (log 5)2 + (log 6)2) ≈ 0.2958

.10 qiqaa log -a o`k izynzyd .0.2627 jxra `id logX ly owzd ziihq okle

lre .2.627 jxra `id owzd ziihqe 47.62 jxra `id

∑100
i=1 logXi ly zlgezdy raep dfn
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i
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∏
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= P

(

44 ≤
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∑
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logXi ≤ 52

)

= P

(

44− 47.62

2.627
≤
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i=1 logXi − 47.62

2.627
≤ 52− 47.62

2.627
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≈ Φ(1.67)− Φ(−1.38)

≈ 0.9525− (1− 0.9162)

= 0.8687

:ok enk
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∏
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= P
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log a ≤
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∑

i=1

logXi

)

= P

(

log a− 47.62

2.627
≤
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i=1 logXi − 47.62

2.627

)

≈ Φ

(

47.62− log a

2.627

)

.a ≈ 1043.3 okle .log a ≈ 43.3 xnelk

47.62−log a
2.627

≈ 1.65 m` 0.95 deey df
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P
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∏
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= P
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∑
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logXi ≤ log b

)
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)

≈ Φ

(
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)

.b ≈ 1052.0 okle .log b ≈ 52.0 xnelk

log b−47.62
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≈ 1.65 m` 0.95 deey df
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zexazqda ipyd owl xaer oey`xd owdn we'b mei lka .miwe'b ipiw ipy yi ziaa (`) .7

ly dreawd zebltzdd z` `vn .

1
3
zexazqda oey`xd owl xaer ipyd owdn we'be

.mipiwd ipy oia miwe'bd

,mini 3 ixg` oey`xd owa didi oey`xd owa ligzdy we'by zexazqdd z` `vn (a)

.mini 3 ixg` oey`xd owa didi ipyd owa ligzdy we'by zexazqdd z`e

ilnxep aexiw `vn ,ipyd owa 200 -e oey`xd owa miwe'b 100 yi dlgzday ozpda (b)

.mini 3 ixg` oey`xd owa miwe'bd xtqn ly zebltzdl

xarn zvixhn mr aewxn zxyxy

P =

(

1
2

1
2

1
3

2
3

)

xezt yi (`)

(

s 1− s
)

(

1
2

1
2

1
3

2
3

)

=
(

s 1− s
)

.ipyd owa 60% -e oey`x owa miwe'bd ly 40% xnelk :s = 2
5
mi`ven



mi`ven (a)

P 2 =

(

1
2

1
2

1
3

2
3

)(

1
2

1
2

1
3

2
3

)

=

(

5
12

7
12

7
18

11
18

)

P 3 =

(

5
12

7
12

7
18

11
18

)(

1
2

1
2

1
3

2
3

)

=

(

29
72

43
72

43
108

65
108

)

we'be

29
72

zexazqda oey`x owa `vnp oey`x owa ligzdy we'b mini 3 ixg` okle

43
108

zexazqda oey`x owa `vnp ipy owa ligzdy

mkezn xtqnd mini 3 ixg` - oey`xd owa miwe'b 100 mr miligzn m` - okle (b)

miligzn m` ok enke B(100, 29
72
) ≈ N(29·100

72
,
√

29·43·100
722

) bltzn oey`xd owa `vnpd

bltzn mini 3 ixg` oey`xd owa `vnpd mkezn xtqnd ipyd owa miwe'b 200 mr

miwe'bd xtqn k"dq okl - mdipia zelz oi`e .B(200, 43
108

) ≈ N(43·200
108

,
√

43·65·200
1082

)

jxra bltzn mini 3 ixg` oey`xd owa

N





29 · 100
72

+
43 · 200
108

,

√

29 · 43 · 100
722

+
43 · 65 · 200

1082



 ≈ N(119.9, 8.5)

:onwl
k md ( FDA -d) a"dx`a zetexzd ldpnn xeyi` elawy zey
gd zetexzd ixtqn .8

dpy xtqn

2001 24
2002 17
2003 21
2004 36
2005 20
2006 22
2007 18
2008 24
2009 26
2010 21
2011 37
2012 30

.zetexzd xeyi` ly λ izpyd rvennd avwl o
ne` `vn (`)


earl yi . λ xhnxt mr oeqe`t bltzn exye`y zetexzd xtqny dxrydd z` we
a (a)

95% zewdaen znxa

:χ2
n zebltzdl 95% ipefeg`

n 95 oefeg`

9 16.9
10 18.3
11 19.7
12 21.0
13 22.4



z` zgwl ozip ji` .zey
g zetexz 16 exye` 2013 zpy ly mipey`xd miy
eg 8-a (b)

? oeayga df

.242
3
:rvennd (`)

.dpy lk mixeyi` 242
3

-l mitvn if` P(242
3
) btlzn mixeyi`d xtqn ok` m` (a)

z` mi`ven

χ2 =
∑

i

(Oi − 242
3
)2

242
3

≈ 19.08

reaw avw mr oeqe`t zebltzd ly dxrydd z` zeg
l ozip okl . 18.3 lrn df

.mipezpd ly rvenna epynzyd ik yteg zebx
 10 o`k yi .95% zewdaen znxa

.mixeyi` 164
9
-l mitvn ef dtewza dxrydd itle ,miy
eg 8-l qgiizn y
gd oezpd (b)

xtqnd z` χ2
-l siqedl yi okl

(16− 164
9
)2

164
9

≈ 0.012

znxa zeg
l ozip `l okle - yteg zebx
 11 yi eiykr la` ,χ2 ≈ 19.09 ozep df

mi`a - rvennd aeyiga oeayga y
gd oezpd z` zgwl mb xyt` .95% zewdaen

.dpwqn dze`l


