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-

* Diskreta slump variables
.
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Repetition

* Tui disbreta standard for delving .

- Poisson for deininger .

EE Po CX )

f * Cx )
-
- Yy e

- k

For att det ska von en Poisson for delivery
moisten fouljande van upp faut :

y Det ster i snitt In hinddser

per ttdsenhit
.

2) Antal heindel , er i ickeowlappcr.de
interval air oberoende

3) Tve hoindelser born ej hands
exakt Santi day t



Repetition
Eiempel : Poisson

.

Tag tar isnitt 60 spam - email

i mena den
.
Kan jag amanda

modeller I n Po ( x ) ?

I =
"

Antal spam per timme
"

⇒ Jag Kan anta att intens .
- teen

air Konstanz
,
du , µ - 60 spam ( maenad .

2) Spam Kommer oberoende an vaardra
.

3) Tve spam - mail Kommer inte exakt

Samtidigt .

Uppfy her vill Koren !

X = 60 - got .ae ( STILL )
.

- Tz " Fame
.
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-

M
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Repetition
Om nu I =

"

Antal spam per timme
"

och vihar I C- Po ( Tz)
.

Vad Er de

PC " Att foa 3 spam - mail pin ett dygn
"

) ?



Repetition
Om nu II =

"

Antal spam per timme
"

och vihar I C- Po ( Tz)
.

Vad Er di

PC " Att foa must 3 spam - mail pin ett dygn
"

) ?

honoring :

Hz spam / timme → 24 - Yr spam ldygn
= I spam / dggn .

Om I =
" Antal spamldygn

"

E Po (2)
d. us .

1=2
.

PC " Att foa must 3 spam - mail pin ett dygn
"

J -

- PC 9523)
Ctabell ]

= I - P ( IE 2) - I - E = I - 0.677 = 0.333
.

Sue : Sannolikhetn att fi must 3 spam

mail pi ett dygn ar o - 333



Repetition
- Binomial foardetniryen .

I C- Bin Chip )

FE Cx) = ( I ) p
''

Ci - pjn - x

Binomial for deininger apps tar die men

gor n oberoen-defdrs.dk och roiknar
an talent soon

' " lyckades
"

Eiempe :

A =
" Mail vid staff spark

"

n =

"

antal Straffan -

PCA ) =p

I -
" antal mail vid n stratfor '

I n Bin ( nip )
.



Repetition
Exempet : Sannolikhehr att Christiano Ronaldo

Missa en shaft nir han spehar for det

Portugisiska lands laget air 40%
.
An tag

att hun i nista EM star 5 stratfor
.

Vad air sannolikhehn att han miss or

his st 2 stratfor ? Anta
g

att hen star denn

Oboro ende ar voundra
.



Repetition
Exempet : Sannolikheth att Christiano Ronaldo

Missa en shaft noir han spew four det

Portugisiska lands la get air 40%
.
An tag

att hun i nista EM star 5 stratfor
.

Vad air sannolikhehn att han miss or

his st 2 stratfor ? Anta
g

att hen star denn

Oboro ende ar voundra
.
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* E Bin ( 5 ,
o .
u )

,
PCIe 2) = E- (2) =

^

/

Eb szs

i¥¥¥ .



Repetition
* vointevarde

.

-

/ In = EEE ] -

-

Tfa
x - f*Cx,Exemp#

- Timings least
.

I -
-

" Antal pricker
"

EEE ] -
- x . fxslxl x . I

= If t 2 t 3 t 4+5 t G) If = 3.5

* Standard avvikelse och various
.

m⇒÷÷÷÷÷:÷÷:÷*

standard auvikelsen Er VUw#T
.



Repetition
Exempet : Kroner / Have .

An tag att vi hor ett symmetnskt

my n t .
Du fair tl pooing noir det

blir Krona ooh - I pooing heir dit at

blare
.

I =
"

Pooing vid ett spel
"

EEE I ? VEE I ?



Repetition
Exempet : Krona / Have .

An tag att vi hor ett symmetnskt

my n t .
Du fair t I pooing noir det

blir Krona ooh - l pooing heir dit at

blare
.

I =
"

Pooing vid ett spel
"

EEE I ? VEI I ?

SUI

EEE ) a ÷a×x f Cx ) = I - I t ti ) - I = o

V [ IT = ⇐
,

(x - EET ) Zfcx) = I ' I t tint

= Iz t Iz = I
.



Repetition
* Vad air vaintevardet owen Poisson -

forddad slumpvariabel ? Convertors )

I C- Po CX) f-
*
Cx) = e- t

EET - E. x ' it . ?÷x¥
.
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Repetition
* Vad a' r vointevardet ar en binomial -

fordelad slump van
- abel ? Coverture )

EE Bin ( n , p ) ,
f±Cx) - C ! ) p

'
Ci - pjn

- X

EEE ) = Info (Y ) x pxci - pjh
- ×
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" -

×=7!2×Yn⇒ , xp
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"
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-
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Dagenslektionxt
Kontinuerliga slump variables .

* Normal f Erdelningen .

-

kontinuerligaslumpvaiablerx
Kontinen - liga slump variable

antar ooindligt manga varden
.

Det betydr aft PCE -
- x ) -

- O

* For kontinuerliga slump variables

studerar man isteikef interval :

PC as Isb ) .

* Fotdelnirycn an I bestows an

en tathetsfanbtion
,
fcxj 20

.



kontinuertigaslumpran.at#Exempel-:

Rektangelfirdelniryen .

" "

try * E: : :*:
a b

fcxg r Exponetialfordelniryen :

( turf :
"

i :3 .↳



kontinuerligaslump-rariaberf.CH
a

×

Normal for deininger :

o-vz.ir
e

-

f Cx) =
I

,
alla x

.

-

* Sannolikheter mots varas on amor
.

* Total a wear under tathetsfunhtiorer
air alltid I .

|FCa)=PCIaEa)="areantiuvansterom#
= I fcxldx

.

-



kontinuerligaslump-veiaberExempe.li

f ( x ) = ÷ IOEXEIO

PCIE 7) ?



kontinuerligaslumpvariabler-Exempe.li

f- ( x ) = of co EXE to

PCIE 7) ?

fix,
teddy :

Ho
7

Fat fflxidxO
of

IO

- Lo

= ) flxldx
= § To dx -

- [ Folio
O

= 7 - 0

To
= Fo

.



kontinuerligaslump-vaiaberExempe.li

f ( x ) = ÷ IOEXEIO

PCE z 7) ?



kontinuerligaslump-vaiaberExempe.li

f ( x ) = OF co EXE to

y
PCE Z 7) ?

"

i
.

Antigen :

'

I to do = Cfo I . ! .
-

- I - Is -
- I

Eller I - FC 7) = I - o - 7=0.3

Det betydr att for kontinuerliga
Slump rn - ab w

PCI zx ) = I - P # Ex )

OBS ! Gehr ej for dishes !



kontinuerligaslumpvcriablertxempe
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kontinuerligaslumpvcriablertxempe
:

Z
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3
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-

£
,

xzo
I
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kontinuerliga slump variables
-

* Kom ihoag att Fca ) - Jfcxldx -

- I

och att fcxjzo for
- a

alla X
.

* Jim fort med dbkretas.ir

Sao amender vi nu integrate
istahet for summon for att
berikna Fcx ) .

* Vointevardet blir nu :

to

µ -
- ELI ) = Jxfcx) dx

→

it Vari arsen blir !

0-7 Vortex ]=E[C* - EADY
= Igc x - µ )

' f Cx) dx
.





Normalfirdelningenfcx
)
a

xIn

o-vz.se
-

f Cx) =
I

,
auax

.

Betecknas I ~ Nlm , -04

µ - vointevardet
.

-0 - standard avvikelsen
.

on - van
-

arisen
.

normal cdfcaib.pro ) betydr

Place I Eb ) dir In Ncm . -04



Normalfordelningen
* Normal for deininger air otro list

arvind bar och uppkommer otta

de man vill besknva olikanatwliga
fenomen

.

* Den oirocksavaldigtanvind.ba
efferson Cvilketvisbe seriate

fo-

relishing ) summer an oben ende

ooh likafordelade slump variables

i r normal fordelade
.

* Her rottener man wt sannoliehetr

heir slump variables air

normal ferdelad ?
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Antony foljarde .

* ~ NCO , 1)
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- *

Med µ=o
. ,

och o - I vi fer
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'
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Normalfirddn.mg#Antagfoljarde
.
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Med µ=o
. ,

och o = I vi fer

Flo . D= fare
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Normalfirdelningen
* I starlet for att ratna integrates

( villus salon or ett slukt uttryckfir
primihun )

sin Kan vi anduin da tab ether

ether miniraknwefdator .

Hot fame
- ¥d× = Eco . 11

Tab

0.5398

* Vihar anti en labell for heir

I EN Coil )
Men vad hinder noix EEN C 3,14 ) ?

Finns det en tab eh fir rye NIMES ?



Normalfirdelningen
* Men µ EIR och Eso

sci det Guns ooindligt manga
normal foardelninyr ! De mask vi

ocksi ha oaindhztmaoyatabeker !



Normalfirdelningen
* Men µ EIR och Eso

sci det finns ooindligtmanga
normal foardelninyr ! De mask vi

ocksi ha oaindhztmaoyatabeher !

Benois ej ! Vi bar

STANDARD IS ERA ! ! !

Nlm . E) → Ncac )





Tabeller

Tabell 1. Standardiserad normalfördelning

(x) = P(X ≤ x) där X ∈ N (0, 1)
För negativa värden, utnyttja att (x) = 1 − (−x)

x

 area = Φ(x)

x .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 .5000 .5040 .5080 .5120 .5160 .5199 .5239 .5279 .5319 .5359
0.1 .5398 .5438 .5478 .5517 .5557 .5596 .5636 .5675 .5714 .5753
0.2 .5793 .5832 .5871 .5910 .5948 .5987 .6026 .6064 .6103 .6141
0.3 .6179 .6217 .6255 .6293 .6331 .6368 .6406 .6443 .6480 .6517
0.4 .6554 .6591 .6628 .6664 .6700 .6736 .6772 .6808 .6844 .6879

0.5 .6915 .6950 .6985 .7019 .7054 .7088 .7123 .7157 .7190 .7224
0.6 .7257 .7291 .7324 .7357 .7389 .7422 .7454 .7486 .7517 .7549
0.7 .7580 .7611 .7642 .7673 .7704 .7734 .7764 .7794 .7823 .7852
0.8 .7881 .7910 .7939 .7967 .7995 .8023 .8051 .8078 .8106 .8133
0.9 .8159 .8186 .8212 .8238 .8264 .8289 .8315 .8340 .8365 .8389

1.0 .8413 .8438 .8461 .8485 .8508 .8531 .8554 .8577 .8599 .8621
1.1 .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790 .8810 .8830
1.2 .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980 .8997 .9015
1.3 .9032 .9049 .9066 .9082 .9099 .9115 .9131 .9147 .9162 .9177
1.4 .9192 .9207 .9222 .9236 .9251 .9265 .9279 .9292 .9306 .9319

1.5 .9332 .9345 .9357 .9370 .9382 .9394 .9406 .9418 .9429 .9441
1.6 .9452 .9463 .9474 .9484 .9495 .9505 .9515 .9525 .9535 .9545
1.7 .9554 .9564 .9573 .9582 .9591 .9599 .9608 .9616 .9625 .9633
1.8 .9641 .9649 .9656 .9664 .9671 .9678 .9686 .9693 .9699 .9706
1.9 .9713 .9719 .9726 .9732 .9738 .9744 .9750 .9756 .9761 .9767

2.0 .97725 .97778 .97831 .97882 .97932 .97982 .98030 .98077 .98124 .98169
2.1 .98214 .98257 .98300 .98341 .98382 .98422 .98461 .98500 .98537 .98574
2.2 .98610 .98645 .98679 .98713 .98745 .98778 .98809 .98840 .98870 .98899
2.3 .98928 .98956 .98983 .99010 .99036 .99061 .99086 .99111 .99134 .99158
2.4 .99180 .99202 .99224 .99245 .99266 .99286 .99305 .99324 .99343 .99361

2.5 .99379 .99396 .99413 .99430 .99446 .99461 .99477 .99492 .99506 .99520
2.6 .99534 .99547 .99560 .99573 .99585 .99598 .99609 .99621 .99632 .99643
2.7 .99653 .99664 .99674 .99683 .99693 .99702 .99711 .99720 .99728 .99736
2.8 .99744 .99752 .99760 .99767 .99774 .99781 .99788 .99795 .99801 .99807
2.9 .99813 .99819 .99825 .99831 .99836 .99841 .99846 .99851 .99856 .99861

3.0 .99865
3.1 .99903
3.2 .99931
3.3 .99952
3.4 .99966

3.5 .99977
3.6 .99984
3.7 .99989
3.8 .99993
3.9 .99995

4.0 .99997

Tabell 2. Normalfördelningens kvantiler
P(X > ) = där X ∈ N (0, 1)

0.1 1.2816 0.001 3.0902
0.05 1.6449 0.0005 3.2905
0.025 1.9600 0.0001 3.7190
0.01 2.3263 0.00005 3.8906
0.005 2.5758 0.00001 4.2649

λα

 area = α

−λα/2 λα/2

 area = α/2



Normalfo-rdelningen-Exempe.li
C 3.85 )

Last INN C 5,2 ) .
Bercikna

a) PCI EG
. 2h )



Normalfo-rdelningen-Exempe.li
C 3.85 )

Let INN C 5,2 ) .
Beri knee

a) PCI EG
. 2h )

homing standardised .

PCE E G . zu ) I PC s Gifs )
= Plz E t.IN/=E('-#)= o . 81T

ZEN C Oil ) W Y
= o . 877 Tabet -

#
µC5r ) Z Nco .

' )

.



Normalfo-rdelningen-Exempe.li
C 3.85 )

Let INN C 5,2 ) .
Bercikna

b) PCI 20 )



Normalfo-rdelningen-Exempe.li
C 3.85 )

Last In N C 5,2 ) .
Beri knee

b) PCI 20 )

Lining
PCI zo ) = I - PCIe o )

standard " er
'

i - P e
-In )

ZE # "
Y

- plz e - In ) *

= I - Iot -

Fa ) -

- I - Cl - FEED

= O .
9998

A
Tabak

( * 7%7
'

.fi?efIinE.,nirsiemmeimy



Normalbvantilxt
En annan uiktig sale att Kanna

an r Kuan tiler
.

-¥T
Z n NC on )
PLZ E Zia ) = I - L

,
des PCZ > Zi - a) =L

.



Normalbvantilexempel
: IINNC 4.6 ; I . 14

PLI > b) = o - 05

*

O
. 05E.t.a.

Z uncoil )

-€¥¥ " 05

Frain Tabet fair virus att b-÷6=Z , . aos

= > b = 1.645 - I
- I th . 6=6.41 4

= 1.645



Tentauppgift
510/100 P

Vik ten hos en alpin skid I Kare med

citrus thing arises normal for duad med

vain tevirde 80kg och various 36kg ?

Skid a- Karen Eva Iker en Sam i kcrbinen
.

Vad ah r sannolikheten att henries niet

Overs tiger 90kg ?



Extrauppg.fterctaulII.cat
IIE N Con )

.

Bestam

a) PCIE 1.82 )

b) P ( * E - o - 35 )

c ) PL - 1.2 CIC 0.5 )

d) a se att PCE > a ) -
- 5%

.

2
.

Let * ENC 5,2 ) .

Bestam

a) PCIEG )

by PCI - 8 CI < 7- 2)

c) a sin att p # Ea ) - o - 05
.


