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OLASILIK

* Rastgele degisken: Gelecekteki bir gozlemde alacagi degerler 6nceden
kesinlikle bilinemeyen bir degiskendir.

Ornek: madeni paranin yizi, zarin herhangi bir yiza....

e |statistikte bir olayin beklendigi sekilde meydana gelmesi veya
meydana gelmemesi olasiligl, bu iki halden her birine ait frekansin
blutln (toplam) frekansa (mumkuin haller sayisina) orani veya frekansi

olarak tanimlanir.

P(A) = lim -2

n—oc n

0<P(A)<1



e Olasiligin 0 (sifir) olmasi bu halin imkansizligini “imkansizlik hali”, 1
olmasi ise o halin kesinligini “Kesinlik hali” belirtir.

 Olasilik bir “BAGIL FREKANS” dan ibarettir.

A 1 1

Buna gore yvazi gelme olasiligi: P.(A)= =— =_
SO YL 2 P(A A+B 1+1 2
Tura gelme olasiligr: P (B) = B — 1 — 1
A+B 1+1 2

Yazi veya tura gelme olasiligi: P (A)+ P (B) A 5 %+% =1



OLASILIK TEOREMLERI

1. Olasiliklarin Toplami Teoremi (Toplam Olasilik)

* ayni atista 1 veya 3 cikmasi olasiligi:

11 2 1 Bilesik Olay Ayrik Olay
__|__ S
6 6 6 3 ..
* 4, 5 veya 6 cikmasi olasihigi: o
1 l 1 3 1 ‘
666 6 2

Ayrik iki olayin bilesimi olan bir olayin olasiligi bu iki olayin
olasiliklarinin toplamina esittir.

P(AUB)=P.(A)+P.(B) ANB=0



Bilesik Olay Ayrik Olay

P(A)

P(A) P(B
l \

\l‘f\ e B

Ayrik olmayan iki olayin bilesiminin olasiligi
P(AUB)=P(A)+P.(B)-P.(ANB)

- Tek sayi gelme olasiligi P(T)=1/2
- 3’den kiiclik bir say1 gelme olasihigi P(K) = 1/3
- Tek ya da 3’den kuclk bir sayi gelmesi olasiligi:

P(TUK)=P (T)+P(K)-P(T nK)=1/2+1/3-1/6=2/3



OLASILIK TEOREMLERI

2. Olasiliklarin Carpimi Teoremi (Bilesik Olasilik)

Atis1 tek zarla degil 1ki zarla yaparsak ikisinde de ayn1 zamanda 1 (yanil, 1) gelmesi olasil:

1 1 1
— =" olur.

—x
6 6
Birinin 1, digerinin 6 (1, 6) gelmesi olasilig1 yine:
1 1 1
—x—==— olur.
6 6 36

Birbirinden bagimsiz basit olaylarin meydana getirdigi bilesik bir olayin
olasiligi, onu meydana getiren basit olaylarin olasiliklar carpimina esittir.

P(A-B)=P.(A)-P.(B)

r

Bagimsizlik, iki olayin meydana gelmesinin birbirine etki etmemesidir.



OLASILIK TEOREMLERI

2. Sarth Olasilik

Bagimli olaylar: Biri gerceklesmeden digerinin gerceklesmesi mimkiin olmaz.

A={3},B={tek}. P,(A)=1/6

B'nin gerceklesmesi durumunda p (A|B)=1/3

P(A|B) = P(;l(;)B) P(B)iO



Cok Degiskenli Dagilimlar

* Ayni deneylerin sonucu olan birden fazla rastgele degisken olabilir,
 Ornegin: Bir kimya deneyinin sonunda ortaya cikan sicaklik ve pH.
 Ornegin: Bir hastanin yasi ve kilosu

* Ornegin: Bir banka musterisinin aylik kredi karti harcamasi
* Ornegin: Ortak dagihm fonksiyonu

Fxy(x,y) =P{HX <x&Y <y}).



Cok Degiskenli Dagilimlar
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 Ornek uzay kesikli ise Ortak Olasilik Fonksiyonu :

fx,y)=PX =x,Y =y)

Fxy(x.y) =P{HX <x&Y <y}).

@ F(—o0,y)=0; F(x,—00) =0; F(o0,00) = 1;

o P({xt £ X <x& Y <y})=F(x,y)—F(x,y)

o similarly, P([X < x & y1 <Y < y])=F(x,y2) — F(x,y1).
@ Fortherectangle D = {x; < X <x &y <Y <y},

P(D) = F (x2.y2) — F(x1,y2) + F (x2.y1) — F(x1,y1) .



F  (X.0)=F (X)

F(@y)=F (v)



Rastgele Degiskenlerin Dagilimlarinin
Parametreleri

Istatistik momentleri

1.0rtalama

2.Varyans
3.Yuksek Mertebeden Momentler



Ortalama

Kesikli degiskenler icin E{X} — Z PnXn

OO

Surekli degiskenler icin px = E{X} = / x f(x) dx.

— 0



Varyans

@ The variance relation
ox = E{X?} —E*{X}.

Kesikli degiskenler icin

UX — Z pn Jux

Surekli degiskenler igin Variance 0% ( ox = standard deviation):

2 __
=
— 00

Mean ~ “central value”, Variance ~ “scatter’ around mean.

(x — pux)? f(x) dx.

DK.=C, =

><||Q



Yiksek Mertebeden Momentler

DEFINITION. Let X be a random variable with PDF fand Y = % its normalized vers

(1) The the third moment of Y is called skewness ot PDF f

EeX—mw)’t
W =E{Y}} = { = }’;f‘g

(2) The fourth moment of Y 1s called kurtosis of PDF f
4
E{(X— Hix ) } {ix3

Kx :E{Y4} = ol :CTat"

The kurtosis of a Gaussian (normally distributed RV) is 3. The excess kurtosis

K)(f} = Ky — 3,



BINOM DAGILIMI

Binom (iki terimli, iki olasilikli) dagihm

(p+Qq)"

n: gdézlenen olay sayisi
p: sOz konusu olayda elverisli (uygun),
q: ise elverissiz (uygun olmayan) olarak kabul edilecek halin olasiligi, (bagil

frekansi)
Para atisi: p=q=1/2 p+qg=1

Olasiliklar esitse simetrik bir boliinme, farkl ise asimetrik bir boliinme
elde edilir.




SIMETRIK BINOM DAGILIMI

1
+ )" =Q = —
(P+0q)" p=q 5

Tek Atista
1
1Y +£Tj = 1Y +1T =0.5Y +0.5T
2 2 2 2
Iki Atista

2
(EY +1Tj - %YZ +%YT +%T2 =0.25Y 2 +0.50YT +0.25T 2

2 2

4
Tyile) =ty Ayery Oyerz, Ayps, Tod
2 16 16 16 16 16

—0.0625Y % +0.25Y°T +0.375Y T2 +0.25YT° + 0.0625T ¢



SIMETRIK BINOM DAGILIMI

e Simetrik binomun bu acilim sekillerinde gortlen oranlar

P(0- ) Jpr -0

X

Burada p = q = 0.5 oldugundan,;

(nj(OB)X .(0.5)" ve dolayistyla [

N

X

X](0.5)n bulunur.

n n!
= Binom aciliminin katsayisi
x) xl(n—x)



SIMETRIK BINOM DAGILIMI

e madeni para ile yap||acak e 4 atista 4 yaz1 gelmesi olasiligy;
ornegin 4 atista binom (jj'(0'5)4 :#.(0_5)4 ? .(0.5)* =1-(0.5)* = 0.0625
katsayilari ve dolayisiyla 4(4-4) 40
cesitli kombinezonlarin e 4atista3 ya21 gelmesi olasiligy;
4\
olasiliklart, (05)* =4.(05)' =025
3 ~3(4-3) (4- 3
n
( j(0.5)n e 4 atista 2 yaz1 gelmesi olasiligy;
X 4
(2) (0.5) =6-(0.5)* =0.375

4 atista 1 yaz1 gelmesi olasiligy;

o
4
@ (0.5)* =4-(0.5)" =0.25

e 4 atista hi¢ yaz1 gelmemesi olasiligi;

(3}-(0-5)4 =1-(0.5)" =0.0625 dir.



SIMETRIK BINOM DAGILIMI

Yazi Binom _ Her Sikkin
Gelme | Katsayilar Her Numupenln Olasihig
Sayisi n Olas1l:]g1 n i
V ) (0.5) P(x)=|  |-(©5)
0 1 0.0625 0.0625
1 4 0.0625 0.2500
2 6 0.0625 0.3750
3 4 0.0625 0.2500
4 1 0.0625 0.0625 =
Toplam 16 1.0000 &




BINOM DAGILIMININ ORTALAMASI, VARYANSI VE
STANDART SAPMASI

X=N-p=u gzzn.p.q G:\/n.p.q




ASIMETRIK BINOM DAGILIMI

* p£q =2 p>q veya p<q

* Ornek: %601 kusurlu (p), %401 kusursuz (q) olan bir ana kiitlede dért birim (n=4)
rastgele bir numune cekildiginde bunun icinde kiictkten buylge dogru cesitli
sayillarda (x=0,1,2,3,4) kusurlu mal bulunmasi olasilig

P(X){njpx Q"

X



.(0.6)° -(0.4)* =0.3456
-(0.6)°-(0.4)' =0.3456

.(0.6)"-(0.4)° =0.129

1.0000

Pr (x)

0 1 2 3 4

X

2

u=p-q=4x04=1.6
=n-p-q=4%x0.4x0.6=0.96

:W:Jﬁ:o.%

Q x|

q



POISSON DAGILIMI

* Poisson dagilimi binomun 6zel bir halidir.

* “Nadir Olaylar” dagilimi
* p (olayin olabilme olasiligl) = cok kiiclk (sifira yakin)
* n (deney sayisi) =2 blyuk
* n*p=a (elverisli sayilan hallerin sayisi) = sonlu bir sayi

n>50 ve n-p<> Binom dagiliminda n ve p gibi bagimsiz iki sabit
deger bulundugu halde Poisson dagiliminda

sadece bir tek a sabiti vardir.
N olayda b tane elverisli halin olasiligi:
. B a’
P(x=b)=e - —
X!




Binom dagilimi 2

Poisson dagilimi =




POISSON DAGILIMINDA TEORiK FREKANSLARIN HESAPLANMAS|

X

. a
N-P(x)=N-e o

Belirli Bir Kademeyi Asan Olasiliklarin Toplami




NORMAL DAGILIM

X=L



NORMAL DAGILIM

Definition

RV X is called normal or Gaussian, written X = N(u, o), if its PDF is

o= — [ (x = ”)2] |

o\ 2T 207

(1t =mean; o =standard deviation.

X=Ll



NORMAL DAGILIM

y=f(x): - e 2 X, =X—X=0

o\ 27

! f(x)
/A

ol




Normal Egrinin Standart Denklemi ve (z)
Degerleri

— v _22
Z = XX > y =f (Z) =-——-¢€ /2 Normal Egrinin Standart Denklemi

o N2

Z: “Standart Normal Degisken” veya “Normal Degisken”




* Aritmetik ortalamaya karsi gelen z degerleri= 0

* [ki taraftan ortalamaya esit uzaklikta bulunan noktalara ait z
degerlerinin birbirine mutlak esitligi

 Normal egri alanin olasiliklar (bagil frekanslar) toplamina esitligi

jlydz = Tydz =0.50 Tydz -1
b ; J

Egrinin standart denkleminde z = 0’a karsilik gelen Z
ordinatla diger herhangi bir z degerinin ordinatla | > I ydz
arasinda kalan, yani bu iki sinir arasindaki olasiliklarin A

toplami




Standard Normal Distribution

z .00 o0 02 03 04 05 06 07 08 09

34 0003 00003 00003 00003 00003 00003 00003 00003 00 0o
=33 00005 00005 Q0005 0004 D00 000 0006 000 000d 00003
=32 007 00007 00006 006 00006 00006 00006 00005 00005 00008
-1 Q0010 00009 Q009 00009 00008 00008 00008 00008 00007 00007
30 00013 00013 00013 00012 00012 00011 00011 0001l 00010 0000
-29 Q0019 0D0IS Q0018 0GO017 00016 00016 OOMS 0001S  O0O00N4 0004
-28 00026 00025 00024 00023 00M 0002 00021 00021 00020 009
=27 00035 0008 00033 00032 O3] 03 0029 00028 027 0002e
=26 007 ODMS 0008 00043 DO OMXMO 00039 00038 00037 00038
=25 0002 00060 00059 00057 DOOSS  000SE 00052 00051 009 0004
24 00052 00080 0007R 00075 00073 00071 00069 00068 00066 00064
23 00107 0014 00102 009 DOMe  000% 00091 00089 00087 00084
-22 0013 00136 00132 00129 00128 00122 00119 00116 QO113 Q0100
-2.1 Q0179 00174 00170 00166 OO0I62 00ISS 0014 00150 QO0lee 00143
20 00228 00222 00217 00212 00207 00202 00197 00192 00188 00183
~19 057 00281 002 00268 00262 00256 00250 00248 00239 0a233
~18 00359 00351 0034 00336 00329 00322 00314 00307 Q031 00w
=L7 00446 ODN36 027 OOMIE 009 00801 00392 00388 O02S  008e?
=16 0058 00557 00526 00516 DOSOS (0495  OMRS  DM7S 00468 00458
~15 00668 00655 0043 00630 DO6I8 0066 005N 00SK2 00571 00sse
14 00808 00793 00778 0074 DOT4Y  0073S 00721 008 OO0 00681
13  0MWes 00951 0093 00918 00901 OOSKRS  0086% 00853 OO0K3R 00823
-12 01151 0113 01112 01W3 01075 01056 (01038 01020 01003  009KS
~11 Q1357 01335 013 01292 01271 01251 012 Q1210 0190 G
~19 DIS87 01562 01539 01515 01492 01469 D146 01423 0201 033
=09 01841 01814 01788 01762 01736 01711 (O06KS 01660 01635 alell
=08 02119 0209 02061 02083 02008 01977 0199 0192 QI 0087
0.7 02420 02389 0231585 02327 02296 02266 0223 02206 02177 02148
=06 02743 0209 02676 02643 02611 02578 02546 02514 02483 0248
=05 O38S 0MS 03015 02981 0296 02912 02877 02843 02810 aXve
-4 O3 OM9 03372 0535 0330 03264 03228 0M92 03 oxM2
-0.3 03821 03783 03745 03707 03669 03632 035 03557 03s  Oosaxs
-02 04027 O4168 04129 O4M0 D052 04013 0WME DWW 03T 0
| 04602 04562 04522 04483 04443 D48 DAE 04328 042 o2
=00 05000 0490 04920 04880 04840 04801 04761 04721 04681 04641

- oo

NORMNAL DAGILIM EGRISININ
ALTINDAKI ALAN

© ld
A=| ¢ &
j : ) [ z

2 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09.
9.0 |{0.5000 | 0.4960 | 0.4920 | 0.4880 | 0.4840 | 0.4801 | 0.4761 | 0.4721 | 0.4681 | 0.4641
0.! 0.4602 | 0.4562 | 0.4522 | 0.4483 | 0.4443 | 0.4404 | 0.4364 | 0.4325 | 0.4286 | 0.4247
02 |0.4207 ({04168 [ 04129 | 0.4090 | 0.4052 | 0.4013 | 0.3974 | 0.3936 | 0.3897 | 0.3859
0.3 |0.3821 [ 0.3783 | 0.3745 | 0.3707 | 0.3669 | 0.3632 | 0.2594 | 0.3557 | 0.3520 | 0.3483
0.4 |0.3446 | 0.3409 | 0.3372 | 0.3336 | 0.3300 | 0.3264 | 0.2228 | 0.3192 | 0.3155 | 0.3121
0.5 | 0.3085|0.3050 | 0.3015 | 0.2981 | 0.2946 | 0.2912 | 0,2877 | 0.2843 | 0.2810 | 0.2776
0.6 |0.2743]0.2709 | 0,2676 | 0.2643 [ 0.2611 | 0.2578 | 0.2546 | 0.25!4 | 0.2483 | 0.245)
0.7 |0.2420 | 0.2389 | 0.2358 | 0.2327 | 0.2296 | 0.2266 | 0.2236 | 0.2206 | 0.2177 | 0.2148
0.8 |0.2119]0.209 | 0.2061 } 0.2033 [ 0.2005 | 0.1977 | 0.1949 | 0.1922 | 0.18%4 | 0.1867
09 |0.1841 | 0.1814 | 0.1788 | 0.1762 { 0.1736 | 0.1711 | 0.1685 | 0.1660 | 0.1635 | 0.1€611
1.0 | 0.1587 0.1562 | 0.1539 | 0.1515 | 0:1492 | 0.1469 | 0.1446 | 0.1423 | 0.1401 | 0.1379
1.1 0.1357 | 0.1335 | 0.1314 | 0.1292 | 0.1271 | 0.1251 {0.1230 | 0.1210 | 0.1190 | 0.1170
1.2 101151 | 00131 |0 1112|0.1093 | 0.1075 | 0.1056 | 0.1038 | 0.1020 | 0.1003 | 0.098S
1.3 ] 0.0968 | 0.095! | 0.0934 | 0.0918 | 0.090! [ 0.0885 | 0.08069 | 0.0852 | 0.0838 | 0.082)
1.4 | 0.0808 | 0.0793 | 0.0778 | 0.0764 | 0.0749 | 0.0735 | 0.0721 | 0.0708 0.069'4 00681
1.5 | 0.0668 | 0.0655 | 0.0643 | 0.0630 [ 0.0618 | 0.0606 | 0.0594 | 0.0582 | 0.0571 | 0.0559
1.6 | 0.0548 | 0.0537 | 0.0526 | 0.0516 | 0.0505 | 8.0495 | 0.0485 | 0.0475 | 0.0465 | 0.0455
1.7 | 0.0446 | 0.0436 | 0.0427 | 0.0418 | 0.0409 | 0.0401 | 0.0392 | 0.0)84 | 0.0375 | 0.0367
1.8 | 0.0359 | 0.C35! | 0.0344 | 0.0336 | 0.0329 | 0.0322 | 0.0314 | 0.0307 | 0.0301 | 0.0294
1.9 | 0.0287 | 0.028! | 0.0274 | 0.0268 | 0.0262 | 0.0256 | 0.0250 | 0.0244 | 0.0239 | 0.0213
2.0 |0.0228 | 0.0222 | 0.0217 | 0.0212 | 0.0207 | 0.0202 | 0.0197 | 0.0192 | 0.0188 | 0 0183
21 0.0179 00174 | 0.0170 | 0.0166 | 0.0162 | 0.0158 | 0.0154 | 0.0150 { 00146 | 0.014)
2.2 10013900136 ]0.0132]|0.0129 | 0.0125 | 0.0122 | 0.0119 | 0.0116 [ 0.0113 | 0.01'0
2.3 |0.0107 | 0.0104 | 0.0102 | 0.0099 | 0.0096 | 0.0094 | 0.009! { 0.0089 | 0.0087 | 0.0084
24 | 00082 | 0008000078 [ 0.0075|0.0073 | 0.0071 | 0.0069 | 0.0068 | 0.0065 | 0.0064
2.5 | 00062 | 0.0060 | 0.0059 | 0.0057 | 0.0055 | 0.0054 | 0.0052 | 0.0051 | 0.0049 | 0.0048
26 |0.0047 | 0.0045 | 0.0044 | 0.0043 | 0.0041 | 0.0640 | 0.0039 | 0.0018 | 0.0037 | 0.0036
27 |0.0035|0.0034 | 0.0033 | 0.0032 | 0.0031 | 0.0030 | 0.0029 | 0.GO28 | 0.0027 | 0 0026
28 |0.0026 | 0.0025 | 0.0024 | 0.0023 | 0.0023 | 0.0022 | 0.002]1 | 0.002] | 0.0020 | 0.0019
29 0001900018 |0.0018]|0.0017|0.0016|0.0016]0.00/5|0.0015|0.0014|0.0014
3.0 |0.0013]0.00!30.00030.00120.0012|0.001} |0.001} | 0.0011 | 0.0010 ] 0.0010
3 00010 | 0.0009 | 0.0009 | 0.0009 | 0 0008 | 0.0008 | 0.0008 | 0.0008 | 0.0007 | 0.0007
3.2 | 0.0007 | 0.0007 | 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0005 | 0.0005 | 0.0005
3.3 | 0.0005 | 0.0005 | 0.0005 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0003
34 |0.0001 | 0.0003 | 00003 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 00003 | 0.0003 | 00002
35 |0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002
3.6 |0.0002 | 0.0002 | 0.0001 | 0.000! | 0.0001 | 0.000! | 0.0001 | 0.0001 | 0.000! | 0.0001
37 |0.0001 | 0.6001 | 0.0001 | 0.000] | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001
3.8 | 0.0001 | 0.000i | 0.0001 [0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | © 0001
3.9 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0 0000 | C.0000 | 0.0000L | 0.0000

® o on Dot “nm .:;\- 2 6% | @ e 0 D& e | 2os 1 »te




0°’DAN Z’YE KADAR NORMAL EGRINIiN ALTINDA KALAN ALAN

z 0 1 2 3 4 5 6 7 8 9
0.0 |[0000 .0040 .0080 .0120 .0160 |0199 .0239 .0279 .0319 .0359
0.1 |0398 .0438 .0478 .0517 .0557 |.0596 .0636 .0675 .0714 .0754
0.2 |0793 .0832 .0871 .0910 .0948 |.0987 .1026 .1064 .1103 .1141
0.3 |1179 1217 1255 .1293 .1331 |[1368 .1406 .1443 .1480 .1517
0.4 |1554 1591 .1628 .1664 .1700 |[1736 .1772 .1808 .1844 .1879
05 |1915 .1950 .1985 .2019 .2054 |.2088 .2123 .2157 .2190 .2224
0.6 |2258 .2291 .2324 2357 .2389 |2422 2454 2486 .2518 .2549
0.7 |2580 .2612 .2642 .2673 .2704 |2734 2764 2794 .2823 .2852
0.8 |2881 .2910 .2939 .2967 .2996 3023 .3051 .3078 .3106 .3133
0.9 |[3159 .3186 .3212 .3238 .3264 |3289 .3315 .3340 .3365 .3389
1.0 |3413 .3438 .3461 .3485 .3508 |[.3531 .3554 .3577 .3599 .3621
1.1 |3643 .3665 .3686 .3708 .3729 |[3749 .3770 .3790 .3810 .3830
1.2 |.3849 .3869 .3888 .3907 .3925 |3944 3962 .3980 .3997 .4015
1.3 [4032 .4049 4066 .4082 .4099 |4115 .4131 4147 4162 .4177
1.4 |4192 4207 4222 4236 4251 |4265 4279 4292 4306 .4319
15 |4332 .4345 4357 4370 .4382 |.4394 4406 4418 4429 4441
1.6 |4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
1.7 |4554 4564 4573 4582 4591 |4599 4608 .4616 .4625 .4633
1.8 [4641 4649 4656 .4664 4671 |4678 4686 4693 4699 .4706
1.9 |4713 4719 4726 4732 4738 |4744 4750 4756 4761 4767
20 |4772 A778 4783 4788 4793 |4798 4803 .4808 .4812 .4817
2.1 |4821 4826 .4830 .4834 .4838 4842 4846 .4850 .4854 .4857
2.2 |4861 .4864 .4868 .4871 .4875 |4878 .4881 .4884 .4887 .4890
2.3 |4893 .4896 .4898 .4901 .4904 |4906 .4909 4911 .4913 .4916
2.4 4918 4920 4922 4925 4927 |4929 4931 4932 4934 4936
25 |4938 4940 4941 4943 4945 |4946 4948 4949 4951 4952
2.6 |4953 4955 4956 .4957 4959 4960 .4961 .4962 .4963 .4964
2.7 |4965 4966 .4968 .4968 .4969 4970 4971 4972 4973 4974
2.8 |4974 4975 4976 4977 4977 |4978 4979 4979 4980 .4981
2.9 4981 4982 4982 .4983 .4984 |4984 4985 4985 .4986 .4986
3.0 4987 4987 4987 .4988 .4988 |4989 .4989 .4989 .4990 .4990
3.1 4990 4991 4991 4991 4992 4992 4992 4992 4993 .4993
3.2 |4993 4993 4994 4994 4994 4994 4994 4994 4995 4995
3.3 4995 4995 4995 4996 .4996 |4996 .4996 .4996 .4996 .4997
3.4 |4997 4997 4997 4997 4997 4997 4997 4997 4997 4998
3.5 |4998 4998 .4998 .4998 .4998 4998 .4998 4998 .4998 .4998
3.6 |4998 .4998 4999 .4999 4999 4999 4999 4999 4999 .4999
3.7 4999 4999 4999 4999 4999 |4999 4999 4999 .4999 .4999
3.8 [4999 4999 4999 4999 4999 |4999 4999 4999 .4999 .4999
3.9 |5000 .5000 .5000 .5000 .5000 |5000 .5000 .5000 .5000 .5000

birbirine esit £ z degerleri arasindaki biitiin alan1 bulmak i¢in tabloda z” ye karsilik gelen degerlerin iki
katim1 almak gerekir.



Ornek:
Belirli bir yasta bulunan 200.000 ¢ocugun iizerinde yapilan zeka testi sonucunda elde edilen

gruplanmis serinin aritmetik ortalamasi X = 60 ve standart sapmasi o= 8 puan bulunmustur. Olay
normal boliindiigline gore;

Bu grupta 60-68 arasinda puan alanlarin sayisini,

64-72 arasinda puan alanlarin sayisini,

42-54 arasinda puan alanlarin sayisini,

52-80 arasinda puan alanlarin sayisini,
44°den az ve 82’den ¢ok puan alanlarin sayisini bulunuz.

©Poe o



0’DAN Z’YE KADAR NORMAL EGRiNiN ALTINDA KALAN ALAN

Coziim —1

a. 060-68 arasinda puan alanlarin sayisi : o 1 2 3 a5 6 7 8 9
- . . - .. . 0.0 |.0000 .0040 .0080 .0120 .0160 |.0199 .0239 .0279 .0319 .0359
Bu siurlar i¢in dnce z degerlerini hesaplamak gerekir. 01 |0398 0438 0478 0517 0557 |0596 0636 0675 0714 0754

0.2 |0793 .0832 .0871 .0910 .0948 0987 .1026 .1064 .1103 .1141
0.3 |1179 1217 1255 1293 1331 |1368 .1406 .1443 .1480 .1517
0.4 |1554 1591 .1628 .1664 .1700 |1736 .1772 .1808 .1844 .1879

—X - .
- olduguna gore 0.5 [1915 .1950 .1985 .2019 .2054 |2088 .2123 .2157 .2190 .2224
o 0.6 [2258 .2291 .2324 2357 .2389 |2422 .2454 2486 .2518 .2549
0.7 |2580 .2612 .2642 .2673 .2704 |2734 .2764 2794 .2823 .2852
0.8 [2881 .2910 .2939 .2967 .2996 |3023 .3051 .3078 .3106 .3133
60 _ 60 0 0.9 |[3159 .3186 .3212 .3238 .3264 [.3289 .3315 .3340 .3365 .3389

8

-1 1.0 |3413 .3438 .3461 .3485 .3508 |[.3531 .3554 .3577 .3599 .3621
1.1 |3643 .3665 .3686 .3708 .3729 |[3749 .3770 .3790 .3810 .3830
1.2 |3849 .3869 .3888 .3907 .3925 |[.3944 .3962 .3980 .3997 .4015

1.3 [4032 .4049 .4066 .4082 .4099 |4115 .4131 4147 4162 .4177

co |

68 —60 8 14 [4192 4207 4222 4236 4251 |4265 4279 4292 4306 .4319

= X - 8 o 15 [4332 4345 4357 4370 4382 |4394 4406 4418 4429 4441
X= 60 6;8 X—Xx 16 |4452 4463 4474 4484 4495 |4505 4515 4525 4535 4545
: : = 17 |4554 4564 4573 4582 4501 |4599 4608 .4616 4625 .4633

0 +1 (o) 1.8 |4641 4649 4656 .4664 4671 |4678 4686 .4693 4699 .4706

1.9 |[4713 4719 4726 4732 4738 |4744 A750 A756 4761 4767

2.0 |4772 A778 4783 4788 4793 |4798 4803 .4808 .4812 .4817

z=10 1¢11 tablodan — 0 21 |4821 4826 4830 .4834 4838 |4842 4846 .4850 .4854 .4857
~1ici bloda 0.3413 2.2 |4861 .4864 4868 .4871 .4875 |4878 .4881 .4884 .4887 .4890
z =1 1¢cin tablodan — 0.5413 23 |4893 4896 .4898 4901 4904 |4906 4909 4911 4913 .4916
- 1 24 |4918 4920 4922 4925 4927 |4929 4931 4932 4934 4936

, <z, Oldllgllﬂﬂ gore, I vdz = I vd=z=0.3413 bulunur. 25 |4938 4940 4941 4943 4945 |4946 4948 4949 4951 4952
: : B ) 2.6 |4953 4955 4956 4957 4959 |4960 .4961 .4962 4963 .4964

&) 0 2.7 |4965 4966 4968 4968 .4969 [4970 4971 4972 4973 .4974

Su halde, 60-68 arasinda puan alanlarin oram %34.13 tiir. Bunlarin sayisim bulabilmek icin bu orani | 53 1500 Gors Gors sovs o |Ltons  dov  don  soee  to6s

titledeki birim sayisiyla (200.000) carpmak gerekir.
i 3.0 |4987 4987 4987 4988 4988 4989 4989 .4989 .4990 .4990

60-68 arasinda puan alanlarin savisi =0.3413 x 200.000 = 68260 kisi 31 |4990 4991 4991 .4991 4992 |4992 4992 4992 4993 .4993
32 |4993 4993 4994 4994 4994 |4994 4994 4994 4995 4995

3.3 4995 4995 4995 4996 .4996 |4996 .4996 .4996 .4996 .4997
3.4 4997 4997 4997 4997 4997 |4997 4997 4997 .4997 .4998

3.5 4998 .4998 .4998 .4998 4998 |4998 .4998 .4998 .4998 .4998
3.6 4998 .4998 .4999 .4999 .4999 |4999 4999 .4999 .4999 .4999
3.7 4999 4999 4999 4999 4999 4999 4999 4999 .4999 .4999
3.8 4999 4999 4999 4999 4999 |4999 4999 4999 .4999 .4999
3.9 |5000 .5000 .5000 .5000 .5000 |.5000 .5000 .5000 .5000 .5000




0’DAN Z’YE KADAR NORMAL EGRINiN ALTINDA KALAN ALAN

b. 64-72 arasinda puan alanlarin sayisi

\ 64 — 60 4 2 0 1 2 3 4 5 6 7 8 9
Z1 =—=—=05 0.0 |0000 .0040 .0080 .0120 .0160 |0199 .0239 .0279 .0319 .0359
8 8 0.1 |0398 .0438 .0478 .0517 .0557 |0596 .0636 .0675 .0714 .0754

0.2 |0793 .0832 .0871 .0910 .0948 |[.0987 .1026 .1064 .1103 .1141
0.3 |1179 1217 1255 .1293 .1331 |1368 .1406 .1443 .1480 .1517

72 _ 60 12 0.4 |1554 .1591 .1628 .1664 .1700 [1736 .1772 .1808 .1844 .1879
2 = 8 - 8 - 15 0.5 |1915 .1950 .1985 .2019 .2054 2088 .2123 .2157 .2190 .2224
0.6 |2258 .2291 .2324 2357 .2389 2422 2454 .2486 .2518 .2549

0.7 |2580 .2612 .2642 .2673 .2704 |.2734 2764 2794 .2823 .2852
0.8 |2881 .2910 .2939 .2967 .2996 |.3023 .3051 .3078 .3106 .3133
0.9 (3159 .3186 .3212 .3238 .3264 |3289 .3315 .3340 .3365 .3389

1.0 |3413 .3438 .3461 .3485 .3508 |[3531 .3554 .3577 .3599 .3621
1.1 |3643 .3665 .3686 .3708 .3729 |[3749 3770 .3790 .3810 .3830
1.2 |3849 .3869 .3888 .3907 .3925 (3944 .3962 .3980 .3997 .4015

= | X 1.3 |[4032 .4049 .4066 .4082 .4099 |4115 .4131 4147 4162 4177
X :i 60 dA- 732 14 |4192 4207 4222 4236 4251 |4265 4279 4292 4306 .4319
, , , 4
O O 5 1 5 1.5 |4332 4345 4357 4370 .4382 (4394 4406 4418 .4429 4441

1.6 |4452 4463 4474 4484 4495 (4505 4515 4525 4535 4545
1.7 |4554 4564 4573 4582 4591 (4599 4608 .4616 .4625 .4633

Tablodan Z, = 0.501¢in — 0.1915 1.8 |4641 4649 4656 4664 4671 |4678 4686 4693 4699 4706
.. 19 |4713 4719 4726 4732 4738 | 4744 AT50 AT56 A6l 4767
Tablodanz, =1.50 igin alan— 0.4332

2.0 |4772 A778 4783 4788 4793 |4798 4803 .4808 .4812 .4817
15 2.1 |4821 4826 .4830 .4834 4838 |4842 4846 .4850 .4854 4857
y 2.2 |4861 .4864 .4868 .4871 4875 |.4878 .4881 .4884 .4887 .4890

15 0.5
'[ ydz — Iydz — Iydz =0.4332 —0.1915 = 0.2417 2.3 |4893 4896 .4898 .4901 .4904 |4906 .4909 4911 .4913 .4916
0.5 0 0

24 |4918 4920 4922 4925 4927 |4929 4931 .4932 .4934 .4936

25 | 4938 4940 4941 4943 4945 |4946 4948 4949 4951 4952
64-72 arasinda puan alanlarin say1s1 =0.2417 x 200.000 = 48340 26 |4953 4955 4956 4957 4959 |4960 4961 4962 4963 .4964
Buna gore 64-72 arasinda puan alanlarin oran1 yaklasik olarak %24.2, sayisi ise 48340 kisidir. | 27 4905 4956 4965 4908 4969 14970 4971 4972 4973 4974

2.8 |4974 4975 4976 4977 4977 4978 4979 4979 4980 .4981
2.9 |4981 .4982 4982 4983 .4984 |.4984 4985 4985 .4986 .4986

3.0 |4987 .4987 4987 .4988 .4988 |.4989 .4989 .4989 .4990 .4990
3.1 4990 .4991 4991 4991 4992 |.4992 4992 4992 4993 .4993
3.2 |4993 4993 4994 4994 4994 4994 4994 4994 4995 4995
3.3 |4995 4995 4995 4996 .4996 |.4996 4996 .4996 .4996 .4997
3.4 |4997 4997 4997 4997 4997 4997 4997 4997 4997 4998

3.5 |4998 4998 .4998 .4998 4998 4998 4998 4998 .4998 .4998
3.6 |4998 4998 4999 4999 4999 4999 4999 4999 4999 .4999
3.7 |4999 4999 4999 4999 4999 [4999 4999 4999 4999 .4999
3.8 4999 4999 4999 4999 4999 [4999 4999 4999 4999 .4999

3.9 |5000 .5000 .5000 .5000 .5000 |5000 .5000 .5000 .5000 .5000



0’DAN Z’YE KADAR NORMAL EGRINiN ALTINDA KALAN ALAN

C. 42-54 arasinda puan alanlarin sayisi
z 0 1 2 3 4 5 6 7 8 9

0.0 (0000 .0040 .0080 .0120 .0160 |0199 .0239 .0279 .0319 .0359
0.1 |0398 .0438 .0478 .0517 .0557 |.0596 .0636 .0675 .0714 .0754
0.2 |0793 .0832 .0871 .0910 .0948 |[.0987 .1026 .1064 .1103 .1141

42 —-60 -18 0.3 |1179 .1217 .1255 .1293 .1331 |1368 .1406 .1443 .1480 .1517

Z, = 3 = =-2.25 0.4 |1554 1591 .1628 .1664 .1700 |1736 .1772 .1808 .1844 .1879
05 |1915 .1950 .1985 .2019 .2054 |2088 .2123 2157 .2190 .2224

0.6 |2258 .2291 .2324 2357 .2389 |2422 2454 2486 2518 .2549

5MM-60 -6 0.7 |2580 .2612 .2642 .2673 .2704 |2734 2764 2794 .2823 2852

= = =-0.75 0.8 |2881 .2910 .2939 .2967 .2996 |3023 .3051 .3078 .3106 .3133

2 8 8 0.9 |3159 .3186 .3212 .3238 .3264 [3289 .3315 .3340 .3365 .3389

1.0 |3413 .3438 .3461 .3485 .3508 |[3531 .3554 .3577 .3599 .3621
1.1 |3643 .3665 .3686 .3708 .3729 |[3749 3770 .3790 .3810 .3830
1.2 |.3849 .3869 .3888 .3907 .3925 |3944 .3962 .3980 .3997 .4015
1.3 |[4032 .4049 .4066 .4082 .4099 |4115 .4131 4147 4162 4177
I I 7 14 |4192 4207 4222 4236 4251 |4265 4279 4292 4306 .4319

225075 0

1.5 |4332 4345 4357 4370 .4382 (4394 4406 4418 .4429 4441
1.6 |4452 4463 4474 4484 4495 (4505 4515 4525 4535 4545
1.7 |4554 4564 4573 4582 4591 (4599 4608 .4616 .4625 .4633

Verilen x degerleri ortalamanin (X = 60) altinda oldugu i¢in z degerleri (-) ¢ikmistir. Buna gore
1.8 |4641 4649 4656 .4664 4671 |4678 4686 .4693 .4699 .4706

aranan alanin iki siir1 da normal egrinin birinci yarisindadir. Ancak seri simetrik oldugundan, her iki 19 |4713 4719 4726 4732 4738 |4744 4750 4756 AT61 4767
yarida belirli sinirlar arasinda kalan alan kisimlar birbirine esittir. Dolayisiyla aranan alan hangi yarida 20 la772 4778 4783 4788 4793 L4708 4803 4808 4812 4817
bulunursa bulunsun hesap sekli degismeyecektir. 2.1 |4821 4826 4830 4834 4838 |4842 4846 4850 .4854 4857
7= . 2 25 || _0 75 d k 1 d o . 2.2 |4861 .4864 4868 4871 4875 |4878 4881 .4884 .4887 .4890

- - € -0./5 arasindaki alan arandigina gore, 23 |4893 4896 4898 4901 .4904 |4906 4909 4911 4913 4916

-0.75 0 2.4 4918 4920 4922 4925 4927 |4929 4931 4932 .4934 .4936

25 |4938 4940 4941 4943 4945 |4946 4948 4949 4951 4952

j ydz = j ydz — Tydz =0.4878 —0.2734 = 0.2144

-2.25 -2.25 -0.75 2.6 [4953 4955 4956 4957 4959 |4960 .4961 4962 .4963 .4964

_ 0 : 2.7 |4965 4966 .4968 4968 4969 |4970 4971 4972 4973 4974

O halde, 42-54 arasinda puan alan ¢ocuklarin oran1 %21.44 sayisi ise, o8 laove 297 aove  a97r  45vr |laore  4ove 4970 4560 4981
0.2144 x 200.000 =42880 olur. 2.9 |4981 .4982 4982 4983 .4984 |4984 4985 4985 .4986 .4986

3.0 |4987 .4987 4987 .4988 .4988 |.4989 .4989 .4989 .4990 .4990
3.1 4990 .4991 4991 4991 4992 |.4992 4992 4992 4993 .4993
3.2 |4993 4993 4994 4994 4994 4994 4994 4994 4995 4995
3.3 |4995 4995 4995 4996 .4996 |.4996 4996 .4996 .4996 .4997
3.4 |4997 4997 4997 4997 4997 4997 4997 4997 4997 4998

3.5 |4998 4998 .4998 .4998 4998 4998 4998 4998 .4998 .4998
3.6 |4998 4998 4999 4999 4999 4999 4999 4999 4999 .4999
3.7 |4999 4999 4999 4999 4999 [4999 4999 4999 4999 .4999
3.8 4999 4999 4999 4999 4999 [4999 4999 4999 4999 .4999

3.9 |5000 .5000 .5000 .5000 .5000 |5000 .5000 .5000 .5000 .5000



d. 44’den az ve 82’den ¢ok puan alanlar

44-60 -16
l: = :—2
8 8
) :82;60 _Z 215

[k yaridaki alan

_fydz = T ydz - j ydz = 0.5-0.4773 = 0.0227
—o0 -0 0

Ikinci varidaki alan

Tydz = Tydz - Zfsydz ~ 0.5-0.4970 = 0.0030
0

2.75 0

O halde egrinin iki ucunda yer alan bu alanlarin toplama:

-2 +00
j ydz + j ydz = 0.0227 +0.0030 = 0.0257
—0 2.75

44°den az ve 82’den ¢ok puan alanlarin oran1 %2.57, sayilar ise,
0.0257 x 200.000 = 5140 olur.

0’DAN Z’YE KADAR NORMAL EGRINiN ALTINDA KALAN ALAN

z 0 1 2 3 4 5 6 7 8 9
0.0 (0000 .0040 .0080 .0120 .0160 |0199 .0239 .0279 .0319 .0359
0.1 |0398 .0438 .0478 .0517 .0557 |.0596 .0636 .0675 .0714 .0754
0.2 |[0793 .0832 .0871 .0910 .0948 |0987 .1026 .1064 .1103 .1141
0.3 |1179 1217 1255 .1293 .1331 |1368 .1406 .1443 .1480 .1517
0.4 |1554 .1591 .1628 .1664 .1700 [1736 .1772 .1808 .1844 .1879
0.5 |1915 .1950 .1985 .2019 .2054 2088 .2123 .2157 .2190 .2224
0.6 |2258 .2291 .2324 2357 .2389 2422 2454 .2486 .2518 .2549
0.7 |2580 .2612 .2642 .2673 .2704 |.2734 2764 2794 .2823 .2852
0.8 |2881 .2910 .2939 .2967 .2996 |.3023 .3051 .3078 .3106 .3133
0.9 (3159 .3186 .3212 .3238 .3264 |3289 .3315 .3340 .3365 .3389
1.0 |3413 .3438 .3461 .3485 .3508 |[3531 .3554 .3577 .3599 .3621
1.1 |3643 .3665 .3686 .3708 .3729 |[3749 3770 .3790 .3810 .3830
1.2 |.3849 .3869 .3888 .3907 .3925 |3944 .3962 .3980 .3997 .4015
1.3 |[4032 .4049 .4066 .4082 .4099 |4115 .4131 4147 4162 4177
14 |4192 4207 4222 4236 4251 |4265 4279 4292 4306 .4319
1.5 |4332 4345 4357 4370 .4382 (4394 4406 4418 .4429 4441
1.6 |4452 4463 4474 4484 4495 (4505 4515 4525 4535 4545
1.7 |4554 4564 4573 4582 4591 |4599 4608 4616 .4625 .4633
1.8 |[4641 4649 4656 .4664 4671 |4678 4686 .4693 4699 .4706
19 |[4713 4719 4726 4732 4738 |A4744 A750 4756 4761 4767
2.0 |4772 A778 4783 4788 4793 |4798 4803 .4808 .4812 .4817
2.1 |4821 4826 .4830 .4834 4838 |4842 4846 .4850 .4854 4857
2.2 |4861 .4864 .4868 .4871 4875 |.4878 .4881 .4884 .4887 .4890
2.3 |4893 .4896 .4898 .4901 .4904 4906 .4909 .4911 .4913 .4916
24 |4918 4920 4922 4925 4927 4929 4931 4932 4934 4936
25 |4938 4940 4941 4943 4945 |4946 4948 4949 4951 4952
2.6 |4953 4955 4956 .4957 4959 4960 4961 .4962 4963 .4964
2.7 |4965 4966 .4968 .4968 .4969 4970 4971 4972 4973 4974
2.8 |4974 4975 4976 4977 4977 4978 4979 4979 4980 .4981
2.9 |4981 .4982 4982 4983 .4984 |.4984 4985 4985 .4986 .4986
3.0 |4987 .4987 4987 .4988 .4988 |.4989 .4989 .4989 .4990 .4990
3.1 4990 .4991 4991 4991 4992 |.4992 4992 4992 4993 .4993
3.2 |4993 4993 4994 4994 4994 4994 4994 4994 4995 4995
3.3 |4995 4995 4995 4996 .4996 |.4996 4996 .4996 .4996 .4997
3.4 |4997 4997 4997 4997 4997 4997 4997 4997 4997 4998
3.5 |4998 4998 .4998 .4998 4998 4998 4998 4998 .4998 .4998
3.6 |4998 4998 4999 4999 4999 4999 4999 4999 4999 .4999
3.7 |4999 4999 4999 4999 4999 [4999 4999 4999 4999 .4999
3.8 4999 4999 4999 4999 4999 [4999 4999 4999 4999 .4999
3.9 |5000 .5000 .5000 .5000 .5000 |5000 .5000 .5000 .5000 .5000




Normal Egri Alaninin Olasilik Hesab

Bakimindan Onemli Kisimlari

AN
E R z: _" Alanlarin Smirlar1 | Biitiin Alana Oram (%)
é %683 +0o 68.3
= A +1.90 95.0
/ | \ +20 95.5
| + 25760 99.0
/ | \ 130 99.7
|
-3c  -2¢ —-C gl o 1a 3o Ex}
Ortalama X = u
rlo(z-=1) Varyans= o>
. +20(z = £2) _ Standart Sapma= o
- 30z = 23) ~ Ortalama Sapma = 0'\/% =0.7979 ¢

Basiklik Olgiisii= ¢r, =3
Carpiklik Olgiisii= cr; =0

olmasi halinde kesinlikle “Normal Dagilim” soz konusudur.




Frekans Faktéra ve DOnus Araligi

* Taskin debilerinin frekans analizi

e DOnUls araligl T yil olan taskin debisi =T yillik taskin debisi olarak
adlandirilir
1

* déniig aralgi > T = > ) P (x)=1-P(x)

* T yillik taskin debisi 2 X; =X+o-K
e K: frekans faktoru

Normal dagihmda bu denklemdeki T déniis arahg icin P.(z)=1/T _seklinde hesaplandiktan

sonra normal dagilim egri alanlar1 tablosundan z degeri okunur ve bu deger K frekans faktori
olarak alinip vukaridaki denklemde yazilarak x taskin debisinin degeri hesaplanir.




Ornek: Ortalamas: X = 3976 m%/sn ve standart sapmast o =2210 m®%/sn olan bir nehre ait taskin
debilerinin dagiliminin normal dagilima uydugu bilindigine gore 100 yillik taskin debisini tahmin
ediniz.

XT =X+ O K 0’DAN Z’YE KADAR NORMAL EGRINiN ALTINDA KALAN ALAN i %

z

X100 = 3976 + 2210 - K 5

0.0 |0000 .0040 .0080 .0120 .0160 |.0199 .0239 .0279 .0319 .0359

) O — / — / O — 0 0.1 |0398 .0438 .0478 .0517 .0557 |.0596 .0636 .0675 .0714 .0754
K Normal Daglllmda PI" (Z) - 1 T - 1 1 O _ O' 1 0.2 |0793 .0832 .0871 .0910 .0948 |.0987 .1026 .1064 .1103 .1141
0.3 |1179 .1217 .1255 .1293 .1331 |1368 .1406 .1443 .1480 .1517

TabIOdan Pr (Z):OOl 1(;,11’1 — 7 = K :233 elde ed|||r 0.4 |1554 1591 .1628 .1664 .1700 |1736 .1772 .1808 .1844 .1879
Soyle ki —0.5-0.01=0.49 — 2.33 o |56 oo s s zme |om sesa oute sste 25

0.7 |2580 .2612 .2642 .2673 .2704 |2734 2764 .2794 2823 .2852

X100 — 3970 + 2210 - 2.33 = 9215 m3lsn 08 |2881 2910 2939 2967 2996 |3023 .3051 3078 3106 .3133

0.9 |3159 .3186 .3212 .3238 .3264 |3289 .3315 .3340 .3365 .3389

1.0 |[3413 .3438 .3461 .3485 .3508 |3531 .3554 .3577 .3599 .3621
1.1 |[3643 .3665 .3686 .3708 .3729 |3749 3770 .3790 .3810 .3830
1.2 |3849 .3869 .3888 .3907 .3925 (3944 3962 .3980 .3997 .4015
1.3 [4032 .4049 .4066 .4082 .4099 |4115 .4131 4147 4162 4177
14 [4192 4207 4222 4236 4251 |4265 4279 4292 4306 .4319

15 |[4332 4345 4357 4370 .4382 |4394 4406 4418 4429 4441
1.6 |[4452 4463 4474 4484 4495 |4505 4515 4525 4535 4545
1.7 |.4554 4564 4573 4582 4591 |4599 .4608 .4616 .4625 .4633
1.8 |[4641 4649 4656 .4664 .4671 |4678 .4686 .4693 .4699 .4706
19 |[4713 4719 4726 4732 4738 |4744 4750 4756 4761 4767

2.0 |4772 4778 4783 4788 4793 |4798 4803 .4808 .4812 4817
2.1 |4821 .4826 .4830 .4834 .4838 |4842 4846 .4850 .4854 .4857
2.2 |4861 .4864 .4868 .4871 .4875 |4878 4881 .4884 .4887 .4890
2.3 |4893 4896 .4898 4901 .4904 4906 .4909 .4911 4913 .4916
2.4 |4918 4920 .4922 4925 4927 4929 4931 .4932 4934 4936

2.5 |4938 4940 .4941 4943 4945 |4946 4948 4949 4951 4952
2.6 |4953 4955 4956 .4957 4959 4960 4961 4962 .4963 .4964
2.7 |4965 4966 .4968 4968 4969 4970 4971 4972 4973 4974
2.8 |4974 4975 4976 4977 4977 |.4978 4979 4979 4980 .4981
2.9 |4981 .4982 4982 .4983 .4984 |.4984 4985 4985 .4986 .4986

3.0 |4987 4987 .4987 .4988 .4988 4989 .4989 .4989 .4990 .4990
3.1 4990 4991 4991 4991 4992 4992 4992 4992 4993 .4993
3.2 |4993 4993 4994 4994 4994 4994 4994 4994 4995 4995




Normal Dagilim Parametrelerinin Tahmini

P (x)
JTAN
B4 <} . %007
= %05
_ % %68 3
Xoga =X+ O /f”AT“\
I
|
50 7] v _ |
A Xoig =X~ O |
I
I \
—_ . |
i o = (Xogs = Xo16)/ 2 / | 1
a o X a g b
16 o | o _
=lo(:z 1)
*20(z==2)
E::- - <
Xo.1 X050 Xgg X Io(z = £3)




Problem: Dicle nehrinin Cizre akim 6lgme istasyonunda 1947-1975 yillar1 arasinda 6lgiilen yillik
yagis hacimleri asagida verilmistir.

a. Normal dagilima uygunlugunu grafik olarak kontrol ediniz.

b. Normal dagilimin parametrelerini grafik olarak belirleyiniz.

c. Parametreleri normal yoldan hesaplayiniz.

vil 1947 | 1948 [ 1949 | 1950 | 1951 | 1952 | 1953 | 1954 | 1955
Akas haemi | ) og/1 | 93910 | 17793 | 16524 | 13354 | 21174 | 20823 | 25359 | 11127

(105 m?)

il 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965
Az‘l‘gﬁh;f;‘)‘“ 18135 | 18786 | 14460 | 11807 | 12524 | 8324 | 13073 | 30268 | 17845 | 14911

vil 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972 [ 1973 [ 1974 | 1975
Az‘l‘gﬁhr?%‘“ 23437 | 23091 | 27502 | 34341 | 11926 | 11625 | 16405 | 9661 | 13406 | 11539




m 1 2 3 4 3) 6 7 8 9 10 P, (x) A
X 8324 | 9661 | 11127 | 11539 | 11625 | 11807 | 11926 | 12574 | 12844 | 13033 .
Pr(x) | 0.033 | 0.067 | 0.100 | 0.133 | 0.167 | 0.200 | 0.233 | 0.267 | 0.300 | 0.333 O h
m | 11 | 12 [ 13 [ 14 [ 15 | 16 | 17 | 18 | 19 [ 20 ¥0.16 =10-5
X | 13354 | 13406 | 14460 | 14911 | 16405 | 16524 | 17793 | 17845 | 18135 | 18786 T=175
Pr(x) | 0.367 | 0.400 | 0.433 | 0.467 | 0.500 | 0.533 | 0.567 | 0.600 | 0.633 | 0.667
m 21 22 23 24 25 26 27 28 29
X | 20823 | 21174 | 23091 | 23437 | 23910 | 25359 | 27502 | 30368 | 34341 0.50 4
Pr(x) | 0.700 | 0.733 | 0.767 | 0.800 | 0.833 | 0.867 | 0.900 | 0.933 | 0.967
0.40 | T
a. Olasilik kagidi lizerinde isaretlenmis noktalarin géz karariyla bir dogru gegirilecek olursa i
dagilimin parametreleri: 0301
X = X, 50 = 17500 -10° m? T
B 16 106 0.20
o = ozt 5 Xz _ 24500 10 210500 10" _ 7000 -10° m? olarak bulunur. 0.16 1 20
0.10 | 5: )
X; -
b x= 25 L s 100 oy 0031 x ; X3
N 9 001 | . }.lﬁ: . . . . . 432 . . -
8§ 10 12 14 16 18 20 22 24 26 28 30 £(10 6 m3)

X, — X)?
o 126 -X)? _ 1180666584 6380 .10°
N 29

Ayrica; Carpikhik o, =0.839
Basikhk o, =2.69__Olmasi normal dagilima uymadigini gosterir.




LOG NORMAL DAGILIM

* normal dagilmis olmayan (carpik dagiimis) degiskenlerin de uygun bir
donidsumle normal dagilima uydurulmasi

X: rastgele degisken 2 y = In x

. bt

= f(x)= e 20
y = f(x) oo

1 2
f(x) = ex [— InXx — /202} X >0
0=z -mn-u ) 120 LT\

B ] . \

o 0.5 - ; 5
#, =1In o, = |:In(—;+1]:|

I Carpiklik = a, =3C, +C,°

/ O +1 3 \Y; \Y;

Basiklik =a, =C,° +6C,° +15C,* +16C ° +3

_ exp[ 5j _— ( o _ 1)0-5 a, #0 ve o, >3 ise lognormal dagilim kullanilabilir.



Ornek: Ortalamasi1 20 °C olan ve standart sapmasi 8 °C olan bir data toplulugunun hangi dagilima
uydugunu bulalim.

u=X=20°
o=8°C
u 20

a3 =3C, +C,> =3-0.4+0.4° =1.264 % 0

a, =C,° +6C,° +15C,* +16C,% +3

oy =0.4°+6.04°+15.04% +16-0.4° +3=5.96 > 3

a3 #0 ve a4 >3 oldugundan lognormal dagilim olabilir.

Ornek: Bir kopriiniin ortalama dmriiniin 40 y1l oldugu bilindigine gore ve standart sapmasi da 10
yil olarak hesaplandigina gore ve de kopriiniin 0mrii lognormal dagilima uyduguna gore koprii 0mriiniin
60 yil1 gegmesi olasiligi nedir?



1y =40 1 2 2
10 f()=———exp|—(Inx-u,) /2067 | x>0
Oy = y y
10 Xo,N271
o
C,=—=—=025
u 40 _ -
1 1. 407
==l =2 ==l —— 365857 , \T05
2 C/+1 2 025°+1 o
2 2 ! 2 ILl - In ILlX 05 O- - In —X + 1
o? =In(C2 +1)=In(0.25 +1)= 0.0606 y 52 - y I
X X
o, =0.24622 > +1
g Ny y7n
y=Inx olduguna gore - -
y=Inx ortalamas1 X =3.65857 ve standart sapmas1 o =0.24622 olan bir normal dagilim halindedir )
P.(x>60)=P.(In x> In 60) NORMAL DACILIM EGRISININ
i TINDAKI ALAN
Inx yerine y yazarak ve 1n60=4.094345 alarak 34 )
P.(x>60)=P,(y > 4.094345) olur. - [ uore —
| z 0.00 0.01 0.02 0.0 0.04 0.05 0.06 0.07 0.08 .09
| — 890 |0.5000 | 0.4960 | 0.4920 | 0.4880 [ 0.4840 [ 0.4801 [ 0.476]1 [ 0.4721 | 0.4681 | 0.464!
| X—X 4.094345 —3.65857
! = = =1.77 0.1 |0.4602 | 0.4562 | 0.4522 | 0.4483 | 0.4443 | 0.4404 | 0.4364 | 0.4325 | 0.4286 | 0.4247
} o 0 24622 0.2 0.4207 | 0.4168 | 0.4129 | 0.4090 | 0.4052 | 0.4013 | 0.3974 | 0.3936 | 0.3897 | 0.3859
| ' 0.3 0.3821 [ 0.3783 | 0.3745 | 0.3707 | 0.3669 | 0.3632 | 0.2594 | 0.3557 | 0.3520 | 0.348]
} 0.4 | 0.3446 | 5.3409 | 03372 | 0.3336 | 0.3300 | 0.3264 | 0.2228 | 0.3192 | 0.3156 | 0.3121
} 0.5 | 0.3085|0.3050 | 0.30/5 | 0.2981 | 0.2946 | 0.2912 | 02877 | 0.2843 | 0.2810 | 0.2776
| 0.6 |0.2743|0.2709 | 0,2676 | 0.2643 | 0.2611 | 0.2578 | 0.2546 | 0.2514 | 0.2483 | 0.2451
|
} 0.7 0.2420 | 0.2389 | 0.2358 | 0.2327 | 0.2296 | 0.2266 | ©.2236 | 0.2206 | 0.2177 | 0.2148
| 08 0.2119 | 0.2090 | 0.2061 } 0.2033 | 0.2005 | 0.1977 | 0.1949 | 0.1922 | 0.1894 | 0.1867
} 09 0.184]1 [0.1814 [ 0.1788 | 0.1762 { 0.1736 | 0.171) | 0.1685 | 0.1660 | 0.1635 | 0.1€11
} L\ X 1.0 | 0.1587 | €.1562 1 0.1539 | O.151S5 | 0:1492 | 0.1469 | 0.1446 | 0.1423 | 0.1401 | 0.1379
)_( :,}_ 3 658 i 1.1 0.1357 | 0.1335 1 0.1314 | 0.1292 [ 0.1271 | 0.1251 {0.1230 [ 0.1210 | 0.1190 | 0.1170
[ ! 1.2 0.1151 |0.1131 |0 1112 0.1093 [ 0.1075 | 0.1056 | 0.1038 | 0.1020 | 0.100] | 0.0985
0 177 1.3 0.0968 | 0.095! | 0.0934 | 0.0918 | 0.090! | 0.C¥85 | 0.0869 | 0.0¥52 | 0.0838 | 0.0¥2)
1.4 | 00808 |[0.0793 | 0.0778 | 0.0764 | 0.0749 | 0.0735 | 0.0721 | 0.0708 | 0.0694 | 0.0681
1.5 0.0668 | 0.0655 | 0.0643 | 0.0630 | 0.0618 | 0.0606 | 0.0594 | 0.0582 | 0.0571 | 0.0559
» 177 1.6 | 0.0548 | 0.0537 | 0.0526 | 0.0516 | 0.0505 | 8.0495 | 0.0485 | 0.0475 | 0.0465 | 0.0455
e ] Rl =
P(z>1.77)=[ydz— [ydz=05-0.4616 =0.0384 = %3.84 olur: 15 foois (1306 [0 | 05 o s vomr noswrfo st 00378 | 00367
1.8 | 0.0359 | 0.0351 | 0.0344 | 0.0336 | 0.0329 | 0.0322 | 0.0314 | 00307 | 0.0301 | 0.0294
0 0 1.9 |0.0287 | 0.0281 | 0.0274 | 0.0268 | 0.0262 | 0.0256 | 0.0250 | 0.0244 | 0.0239 | 0.0213
Koprii omriiniin 60 vildan fazla olmasi olasihigi % 3.84 olarak bulunur. o




Ornek: Bir bolgeye ait y1llik yagis yiiksekliklerinin ortalamasi1 50 cm, standart sapmas1 10 cm olarak
hesaplanmistir. Dagilimin lognormal kabulii ile yillik yagisin 45 ile 62 cm arasinda kalma olasilig1
nedir?

0’DAN Z’YE KADAR NORMAL EGRIiNiN ALTINDA KALAN ALAN
u, =50 cm
0.5 z
o =10 cm u o’
u, =1In Y, 05 o,=|In| =5+1 z 0 1 2 3 4 5 6 7 8 9
C = o _ E —0.20 %% 11 H 0.0 |0000 .0040 .0080 .0120 .0160 [0199 .0239 .0279 .0319 .0359
v T 50 -V 2 0.1 |0398 .0438 .0478 0517 .0557 |0596 .0636 .0675 .0714 .0754
H * 0.2 |0793 .0832 .0871 .0910 .0948 [0987 .1026 .1064 1103 .1141
1 ﬂz 1 502 0.3 [1179 .1217 1255 1293 .1331 [1368 .1406 .1443 1480 .1517
= In-2_ —ZIh——/—__-3892 04 |1554 1501 1628, f 1664, 1700 |1736 1772 .1808 .1844 .1879
’uy 2 2 , -
2 C2+1 2 0.20%+1 ,
05 |1915 .1950 ,¥985 2019 .2054 |2088 2123 .2157 .2190 .2224
06 |2258 .2291 /2324 2357 .2380 |2422 .2454 2486 2518 .2549
2 2 2 0.7 |2580 .2612 .2642 2673 .2704 |2734 2764 2794 2823 .2852
Oy = In (Cv + 1) =In (0-20 + 1) =0.0392 08 |2881 2010 2939 2967 2996 |3023 3051 3078 3106 3133
o 0.198 0.9 .3159,/./3186 3212 3238 .3264 |[3289 .3315 .3340 3365 .3389
y ' ‘
10 [34f3 .3438 .3461 .3485 .3508 |3531 .3554 .3577 .3599 362
y=Inx y1=1n45 = 3.806 11 |%643 3665 .3686 3708 3729 |3749 3770 3790 3810 (. @8_3_3; /
y2=1In 62 =4.127 1./2,’ 3849 3869 .3888 .3907 .3925 |.3944 3962 .3980 .3?97 4015
173 |4032 4049 4066 4082 4099 |4115 4131 4147 _AT62 4177
P (45 <X< 62) =P (ln 45<Inx<In 62) /14 |4192 4207 4202 4236 4251 |4265 4279 4297 4306 .4319
/ s
R (45 <X< 62) =R (3-806 <y< 4-127) ,/' 15 |4332 4345 4357 4370 .4382 |4394 /.4406/ 4418 4429 4441
L,/ 16 | 4452 4463 4474 4484 4495 | 45057 4515 4525 4535 4545
7 3.806 — 3.892 L,/ 1.7 |4554 4564 4573 4582 4501 4599 4608 4616 4625 .4633
7 =2 - — 0431 R 1.8 | 4641 4649 4656 4664 .4671° |4678 4686 4693 4699 4706
1 0.198 ' ,’ 19 |4713 4719 4726 4732, <4738 |4744 4750 4756 4761 4767
. , .
.’ 20 |4772 4778 4783 7 4788 4793 |4798 4803 .4808 .4812 .4817
4.127 —3.892 P 21 |4821 4826 <4830 4834 4838 |4842 4846 4850 4854 .4857
Z, = =1. 1,87 2.2 |4861 4864 4868 4871 4875 |4878 4881 4884 4887 .4890
0.198 ’ 2.3 |4893.-7.4896 .4898 4901 4904 |4906 .4909 4911 4913 .4916
il 24 |A918 4920 4922 4925 4927 |4929 4931 4932 4934 4936
/ -
Vs '
i - 25 |4938 4940 4941 4943 4945 |4946 4948 4949 4951 4952
% L, e 2.6 |4953 4955 4956 4957 4959 |4960 4961 4962 4963 .4964
j — ; X ,/ e 2.7 |4965 4966 .4968 4968 4969 |4970 4971 4972 4973 .4974
3.806 x = 3.892 4.127 7 s R 2.8 |4974 4975 4976 4977 4977 |4978 4979 4979 4980 .4981
‘ : : 4 -7 2.9 |4981 4982 4982 4983 .4984 |4984 4985 4985 4986 .4986
-0.431 0 1.187
% 7 3.0 |4987 4987 4987 4988 4988 [4989 .4989 4989 .4990 .4990
0 1.187 > A~ 3.1 |4990 4991 4991 4991 4992 |4992 4992 4992 4993 4993
3.2 |4993 4993 4994 4994 4994 |4994 4994 4994 4995 4995

P, (-0.431 < 7 <1.187) = j ydz + j ydz = 0.1664 + 0.3830 =0.5494
-0.431 0




Ornek: Bir akarsudan alinan 10 6rnekte 6l¢iilen koliform sayilari:

(x)=100,25,12,250,10000,75,125,600,181500 olarak verildigine ve lognormal dagildigma gére

dagilimin parametrelerini bulunuz.

Coziim: x i¢in lognormal kabulii yapilarak y=Inx degiskeninin parametreleri iki yoldan hesaplanir.

1. Her bir degerin logaritmasi alimir ve g, (ortalama) bulunur,

Hy

u, =y=5078

~In100 +1In 25 +1In12 +In 250 +In 10000 +In 75 + In 125 +In 600 + In 18 + In 1500

___ZlnYi

o, = |K? — 2 = 4426

2. x degerlerinin parametreleri

Hy =X =

o, =

Bu degerleri asagidaki formiillerde yazarsak,

m{

Hy =

2%

=1270

JK? =12 =9,62-10°

2

2
Hyx
C\f +1

|

1
==In
2

10

c, =% 9,62.10°

_ = 757480
u, 1270

2
1270 _6.176

|

2
9.62-106}
S

1270

__o,= w/lnicv2 +1)=1.941

Hy

|

7X+

My

0.5
1}

bl

X
_2_|_
Hy

I



LOGNORMAL DAGILIMDA PARAMETRELERIN
TAHMINI

1. Hesap volu ile parametrelerin belirlenmesi #:0x = 4.0,
2. Grafik yontem

A
Xy g 4 f (x)=50ye karsilik gelen X, = 1
f(x)=84e karsilik gelen Xy, = p+o
f (X) =16ya karsilik gelen X, = u—o okunur ve
Xo, — X -
X P o =-22_"1% ¢|de edilir.
0.50 < 2
r x_eksenindeki (diisey eksen) degerler logaritmiktir.
VAN
Xo.16 |
=

16 50 84 90 999 P ()



Ornek: Bir su kaynagindan alinan 10 drnekte koliform bakteri tayini yapilmustir. Deney sonuglari
asagida verildigine gore ove u degerlerini hem hesap yolu, hem de grafik yontemle belirleyiniz.

Dagilim lognormaldir.

NumuneNo| 1 |2 | 3| 4 5 6| 7 8 | 9| 10
Koliform
Bakteri 120 | 40 | 18 | 200 | 8900 | 84 | 140 | 480 | 26 | 1800
Sayisi (x)
1) Hesap yolu -
4 = )_(:i X, :120 +40 +......... +1800 1180 8 .
MR 0 n| in[ 41
=1In X o, =|In| =+
6,2 =JK?— 47 =6,88-10° ”y ot NV
—X 4
Bu degerler yardimiyla o, ve u, hesaplanur. i 1
u, =6.18 o, =133
2) Grafik yolu
m 1 2 3 4 5 6 7 8 9 10
X 18 | 26 | 40 | 84 | 120 | 140 | 200 | 480 | 1800 | 8900
Pr(x) | 0.09 | 0.18 | 0.27 | 0.36 | 0.45 | 0.54 | 0.63 | 0.72 | 0.82 | 0.91

o, = 2.1 bulunur,




Loghormal Dagilimda K (Frekans Faktori

Lognormal dagilimda

y=Inx=u, +K-o,

X; =X+0-K

Normal dagilimda

Cv
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
0.45
0.5
0.55
0.6
0.65
0.7
0.75
0.8
0.85
0.9
0.95
1

1.053
-1.601
-1.555
-1.508
-1.46
-1.412
-1.363
-1.315
-1.268
-1.222
-1.178
-1.134
-1.093
-1.053
-1.014
-0.978
-0.943
-0.91
-0.878
-0.849
-0.82

Logaritmal Dagilmda K Frekans Faktorii

Doniis araligi

1.111
-1.264
-1.244
-1.221
-1.196
-1.17
-1.142
-1.113
-1.083
-1.053
-1.024
-0.994
-0.964
-0.936
-0.908
-0.88
-0.854
-0.828
-0.803
-0.78
-0.757

1.25
-0.848
-0.851
-0.852

-0.85
-0.846

-0.84
-0.831
-0.822

-0.81
-0.798
-0.785

-0.77
-0.756
-0.741
-0.725

-0.71
-0.695
-0.679
-0.664
-0.649

2
-0.025
-0.05
-0.074
-0.097
-0.119
-0.141
-0.16
-0.179
-0.196
-0.211
-0.225
-0.238
-0.249
-0.258
-0.267
-0.274
-0.28
-0.285
-0.289
-0.293

3)
0.833
0.822
0.808
0.792
0.774
0.754
0.733

0.71
0.687
0.662
0.637
0.612
0.587
0.563
0.538
0.514
0.491
0.468
0.446
0.425

10
1.296
1.307
1.315
1.319

1.32
1.318
1.312
1.303
1.291
1.277
1.261
1.242
1.222

1.2
1.178
1.154

1.13
1.105
1.08
1.055

20
1.686
1.725

1.76
1.791
1.818
1.841

1.86
1.874
1.885
1.891
1.893
1.891
1.886
1.878
1.867
1.854
1.838
1.821
1.802
1.781

50
2.134
2.213
2.289
2.364
2.434
2.501
2.563
2.621
2.673
2.719
2.761
2.797
2.827
2.852
2.873
2.888
2.899
2.906
2.909
2.909

100
2.437
2.549
2.661
2.772
2.881
2.987

3.09
3.188
3.281
3.368

3.45
3.925
3.994
3.657
3.713
3.763
3.807
3.845
3.877
3.905



Ornek: u =3976 m’sn ve o, =2210 m%sn olan bir nehrin lognormal dagilima uydugu
bilindigine gt')re 100 yilda gelebilecek taskin debisini bulunuz.

\:
*0 T ﬁ =0.01 Logaritmal Dagilimda K Frekans Faktorii
Doniis araligi
_ Oy 2210 --nz---m--—o----o-n \ Cv 1053 1111 125 2 5 10 20 50 100
C, = __0_5_555_‘16_1:_—_1_09_}’_11_121_11_" ————— S| 005 -1.601 -1264 -0.848 -0.025 0833 1.296 1686 2.134 2.437
u, 3976 0.1 -1555 -1.244 -0.851 -0.05 0.822 1.307 1.725 2.213 2.549
Cv - Déniis Araligi Tablosundan; K = 3.46 bulunur. 0.15 -1.508 -1.221 -0.852 -0.074 0.808 1.315 1.76 2.289 2.661
02 -146 -1.196 -0.85 -0.097 0.792 1.319 1.791 2.364 2.772
X=u,+o,-K 025 -1.412 -1.17 -0.846 -0.119 0.774 1.32 1.818 2.434 2.881
_ 3 03 -1.363 -1.142 -0.84 -0.141 0.754 1.318 1.841 2501 2.987
100 =11623 m?/sn 0.35 -1315 -1113 -0.831 -0.16 0733 1312 1.86 2563 3.09
« _ 3 04 -1.268 -1.083 -0.822 -0.179 0.71 1.303 1.874 2.621 3.188
Normal Slag111mda X100 = 9215 m*/sn grkmust1. 045 -1.222 -1.053 -0.81 -0.196 0.687 1.291 1.885 2673 3.281
(Daha 6nce) 05 -1.178 -1.024 -0.798 -0.211 0.662 1.277 1.891 2.719 3.368

055 -1.134 -0.994 -0.785 -0.225 0.637 1.261 1.893 2.761 3.45
06 -1.093 -0.964 -0.77 -0.238 0.612 1.242 1.891 2.797 3.525
0.65 -1.053 -0.936 -0.756 -0.249 0.587 1.222 1.886 2.827 3.594
0.7 -1.014 -0.908 -0.741 -0.258 0.563 1.2 1878 2.852 3.657
0.75 -0.978 -0.88 -0.725 -0.267 0.538 1.178 1.867 2.873 3.713
08 -0943 -0.854 -0.71 -0.274 0.514 1.154 1.854 2.888 3.763
085 -091 -0.828 -0.695 -0.28 0.491 1.13 1.838 2.899 3.807
09 -0.878 -0.803 -0.679 -0.285 0.468 1.105 1.821 2.906 3.845
095 -0.849 -0.78 -0.664 -0.289 0.446 108 1802 2909 3.877

1 -082 -0.757 -0.649 -0.293 0.425 1.055 1.781 2.909 3.905




Ornek: u =3976 m’/sn ve o, =2210 m%sn olan bir nehrin lognormal dagilima uydugu

bilindigine gore 100 yilda gelebilecek taskin debisini bulunuz. o %
.. 1 1 0’DAN Z’YE KADAR NORMAL EGRININ ALTINDA KALAN ALAN

\ " =
.\‘\0 T 100 =0.01 = Asilma olasilig Pr(x) . To 1 2 3 45 & 1 8

0.0 [.0000 .0040 .0080 .0120 .0160 |0199 .0239 .0279 .0319 .0359

o 2210 0.1 |0398 .0438 .0478 .0517 .0557 |0596 .0636 .0675 .0714 .0754

_ X _ — — * 0.2 0793 .0832 .0871 .0910 .0948 [0987 .1026 .1064 .1103 .1141

v - - 0556 S T T 1 00 yll 1611 0.3 [1179 1217 1255 1293 .1331 |1368 .1406 .1443 .1480 .1517
ll,l X 0.4 [1554 1591 .1628 .1664 .1700 |1736 .1772 .1808 .1844 .1879

- A\1NT1] O . - 05 [1915 .1950 .1985 .2019 .2054 |2088 .2123 .2157 .2190 .2224

CV DOIIU,S Arahgl Tablo sundan, K 3 46 bU I unur. 0.6 |2258 .2291 .2324 2357 2389 |2422 2454 2486 2518 .2549
. 0.7 |2580 .2612 .2642 2673 .2704 |2734 2764 2794 2823 .2852
X= /u X +0, - K 0.8 [2881 .2910 .2939 .2967 .2996 |3023 .3051 .3078 .3106 .3133
Norma | d a 5 | | m d a 0.9 [3159 .3186 .3212 .3238 .3264 |3289 .3315 .3340 .3365 .3389

100 — 11623 m3/3n % = 1.0 |3413 .3438 .3461 .3485 .3508 |.3531 .3554 .3577 .3509 .3621

o 3 A§ I I Mama o I asl I 18! 11 |3643 3665 3686 3708 3729 |3749 3770 3790 3810 3830
Normal daglhmda XlOO = 9215 m / Sn (}lkaStl. ( 1-Pr ( X) ) tablosu 1.2 |3849 .3869 .3888 .3907 .3925 |3944 .3962 .3980 .3997 .4015

15 |[4332 4345 4357 4370 .4382 |4394 4406 4418 4429 4441

2 C2 _|_1 2 O 5562 _|_1 . 1.6 |4452 4463 4474 4484 4495 | 4505 4515 4525 4535 4545

1.7 |.4554 4564 4573 4582 4591 |4599 .4608 .4616 .4625 .4633

1.3 |4032 .4049 .4066 .4082 .4099 |4115 4131 4147 4162 4177
\ 2 1.4 |4192 4207 4222 4236 .4251 |4265 4279 4292 4306 .4319
) pl 1, 3976 E—
1“/ Tt 1y ~8.153

| 1.8 |[4641 4649 4656 .4664 .4671 |4678 .4686 .4693 .4699 .4706
0.5-a$| ma 19 |[4713 4719 4726 4732 4738 |4744 4750 4756 4761 4767

=In (CVZ +1)= In (05562 +1)= 0.269 OlaS|||é|(Pr(XD_: 20 |4772 4778 4783 4788 4793 |4798 4803 4808 4812 .4817

2.1 |4821 .4826 .4830 .4834 .4838 |4842 4846 .4850 .4854 .4857

0.5-0. 01=0.49 2.2 | 4861 .4864 4868 4871 .4875 |4878 .4881 .4884 .4887 .4800
=0.519 _ 1 23 l4893_ 4896 —ap9s- (4001’ 4004 |4906 4909 4911 .4913 .4916
_______________ 24 |4918 4920 4922 4925 4927 |4929 4931 4932 4934 .4936

y_ln X /Lly + G K 8 153 + O 519 2 33 9 36 2.5 |4938 4940 .4941 4943 4945 |4946 4948 4949 4951 4952

2.6 |4953 4955 4956 .4957 4959 4960 4961 4962 .4963 .4964

= = 2.7 |4965 4966 .4968 4968 .4969 [4970 4971 .4972 4973 .4974
y I nx 9 ' 36 3 2.8 |4974 4975 4976 4977 4977 |4978 4979 4979 4980 .4981
X= 1 1 6 1 4 ] 39 m /S N 2.9 |4981 4982 .4982 4983 4984 |4984 4985 .4985 4986 .4986

3.0 |4987 4987 .4987 .4988 .4988 4989 .4989 .4989 .4990 .4990
3.1 4990 4991 4991 4991 4992 4992 4992 4992 4993 .4993
3.2 |4993 4993 4994 4994 4994 4994 4994 4994 4995 4995




Anlamlilik Seviyesinin Belirlenmesi

KABUL ALANI

Alanlarin Smirlar1 | Biitiin Alana Oram (%)
+o 68.3
+1.960 95.0
+ 20 95.5
+2.5/60 99.0
+ 30 99.7




UYGUNLUK VE BAGIMSIZLIK TESTLERI (Ki-
KARE TESTLERI)

* frekans dagiliminin spesifik bir teorik dagilima belirli bir 6lctide uygun
olup olmadigi (uygunlugu), yani gercek ve teorik frekans dagilimlari
arasindaki farklar Ki-kare testi ile belirlenerek kontrol edilebilir.

* Ki-kare testi, gercek frekanslarla teorik frekanslar arasinda karsilastirma
yapmak esasina dayanir.

;L (E . —0, )2 E; = Beklenen frekans (teorik frekans)
X = Z = O; = Gozlenen frekans (gercek frekans)
f




600 zar atisi

Gozlenen Teorik (Ef -0, )2
Siklar | Frekanslar | Frekanslar | (Es— Ox) E-O2| B
(O1) (Ef) f
1 91 100 +9 81 0.81
2 112 100 -12 144 1.44
3 80 100 +20 400 4.00
4 108 100 -8 64 0.64
3) 95 100 +5 25 0.25
6 114 100 -14 196 1.96
Toplam 600 600 0 7% =9.10

y-=0= gozlenen dagilimin beklenen (teorik) dagilima aynen (ylizde yiz) uyar.

- deger sifirdan uzaklastikca gozlenen durumun beklenen (teorik)
dagilimdan uzaklastigi, ona uymadigi anlasilacaktir



y° Egrileri ve y° Tablolan

Fa
s.d.= serbestlik derecesi
Mod degeri: y*=9-2=7
0l0
0 2 4 6|8 1012 14 15|13 20 22 24 26 28 “}3
Mod 16.919

. Ornegin yukaridaki tek zarla yapilan 600 atislik deney &rneginde »°=9.10 bulunmustur. Bu
ornekteki serbestlik derecesi de 5’tir. % 5 olasilik kademesine gore karar verilecek ise, 5 serbestlik
derecesi ve % 5 olasilik kademesi i¢in y° tablosundaki deger arastirilacaktir. y° tablo degeri

tesadiiflerin iist smirmi gosterdigine gore, ancak bunun altinda kalan y° degerleri tesadiiflere
baglanabilir. Sonugta bizim 6rnegimizde:
Ep=%35 igin y*=9.10< y°00s=11.10 seklinde belirlenebilir.



TABLO 4 Ki-KARE DAGILIM TABLOSU

f p=0.99 0.98 0.95 0.90 0.80 0.70 0.50 0.30 0.20 0.10 0.05 0.02 0.01

1 0.000157 |0.000628 |0.00393 |0.0158 0.0642 0.148 0.455 1.074 1.642 2.706 3.841 5.412 6.635
2 0.0201 0.0404 0.103 0.211 0.446 0.713 1.386 2.408 3.219 4.605 5.991 7.824 9.210
3 0.115 0.185 0.352 0.584 1.005 1.424 2.366 3.665 4.642 6.251 7.815 9.837 11.341
4 0.297 0.429 0.711 1.064 1.649 2.195 3.357 4.878 5.989 7.779 9.488 11.668 13.277
5 0.554 0.752 1.145 1.610 2.343 3.00 4.351 6.064 7.289 9.236 11.070 13.388 15.086
6 0.872 1.134 1.635 2.204 3.040 3.828 5.348 7.231 8.558 10.645 12.592 15.033 16.812
7 1.239 1.564 2.167 2.833 3.822 4.671 6.346 8.383 9.803 12.017 14.067 16.622 18.475
8 1.646 2.032 2.733 3.490 4.594 5.527 7.344 9.524 11.030 13.362 15.507 18.168 20.000
9 2.088 2.532 3.325 4.168 5.380 6.393 8.343 10.656 12.242 14.684 16.919 19.679 21.666
10 2.558 3.059 3.940 4.865 6.179 7.267 9.342 11.781 13.442 15.987 18.307 21.161 23.209
11 3.053 3.609 4.575 5.578 6.989 8.148 10.341 12.899 14.631 17.275 19.675 22.618 24.725
12 3.571 4.178 5.226 6.304 7.807 9.034 11.340 14.011 15.812 18.549 21.026 24.054 26.217
13 4.107 4.756 5.892 7.042 8.634 9.926 12.340 15.119 16.985 19.812 22.362 25.472 27.683
14 4.660 5.368 6.571 7.790 9.467 10.821 13.339 16.222 18.151 21.064 23.685 26.873 29.141
15 5.229 5.985 7.261 8.547 10.821 11.721 14.339 17.322 19.311 22.307 24.996 28.259 30.578
16 5.812 6.614 7.962 9.312 11.152 12.624 15.338 18.418 20.465 23.542 26.296 29.633 32.000
17 6.408 4.255 8.672 10.085 12.002 13.531 16.338 19.511 21.615 24.769 27.587 30.995 33.409
18 7.015 7.906 9.390 10.865 13.857 14.440 17.338 20.601 22.760 25.989 28.869 32.346 34.805
19 7.633 8.567 10.117 11.651 13.716 15.352 18.338 21.689 23.900 27.204 30.144 33.687 36.191
20 8.260 9.237 10.851 12.443 14.578 16.266 19.337 22.775 25.038 28.412 31.410 35.020 37.566
21 8.897 9.915 11.591 13.240 15.445 17.182 20.337 23.856 26.171 29.615 32.671 36.343 38.932
22 9.542 10.600 12.338 14.041 16.314 18.101 21.337 24.939 27.301 30.813 33.924 37.359 40.289
23 10.196 11.293 13.091 14.848 17.187 19.021 22.337 26.018 28.429 32.007 35.172 38.968 41.638
24 10.856 11.992 13.848 15.659 18.062 19.943 23.337 27.096 29.553 33.196 36.415 40.270 42.980
25 11.524 12.697 14.611 16.473 18.940 20.867 24.337 28.172 30.675 34.382 37.652 41.566 44.314
26 12.198 13.409 15.379 17.292 19.820 21.792 25.336 29.246 31.795 35.563 38.885 42.856 45.642
27 12.879 14.125 16.151 18.114 20.703 22.719 26.336 30.319 32.912 36.741 40.113 44.140 46.963
28 13.565 14847 18.928 18.939 21.588 23.647 27.336 31.391 34.027 37.916 41.337 45.419 48.278
29 14.256 15.574 17.708 19.768 22.475 24.577 28.336 32.461 35.139 39.087 42.557 46.693 49.588
30 14.953 18.306 18.493 20.599 23.364 24.508 29.336 33.530 36.250 40.256 43.773 47.962 50.892




SERBESTLIK DERECESI

e serbestlik derecesi verilerin icerdigi (frekans dagiliminin gosterdigi)
siklarin (veya gruplarin) sayisi (k) ile yakindan ilgilidir.

— K: Grup sayisi (sik sayisi)
f=k-| | : Parametre sayis1 (Teorik dagilimin parametre sayisi)
f . Serbestlik derecesi




Ornek: Japonya’nin Nagoya sehrinde meydana gelen depremlerin yil olarak sayisi asagida
verildigine gore ve toplam olarak 185 tane depremin meydana geldigi bilindigine gore Poisson
dagilimina gore belirlenen teorik deprem sayilarini (teorik frekanslar) bulunuz ve % 5’°lik bir olasilik

kademesi i¢in y° Ki-kare testi ile hipotezin dogrulugunu kontrol ediniz.

Deprem sayisi (xi) | Gozlenen deprem sayis1 (yil) (fi)
0 40
1 70
2 41
3 20
4 13
3) 0
6 veya daha fazla 1
Toplam 185




