TOBB-ETU, iktisat Boliimii
Istatistik (IKT 253)

4. Calisma Sorular:1 - Cevaplar

7. CHAPTER (DISTRIBUTION OF SAM-
PLE STATISTICS)



Soru 1-(Sampling Distribution of Sample
Means): Bir bolgedeki evlerin ortalama satis fiyat
115,000 TL, ve bu fiyatlarin standart sapmasi da
25,000 TL’dir. Bu evlerden 100 tanesi secilirse

a-) Secilen evlerin ortalama satig fiyatinin (6rnek-
lem ortalamasi) 110,000 TL’den fazla olma olasiligi
nedir?

b-) Secilen evlerin ortalama satig fiyatinin 113,000
TL’den fazla 117,00 TL’den az olma olasilig1 kactir?



Cevap: Burada bize verilenler p = 115,000 o =
25,000 n = 100. Ilgilendigimiz 6rneklemin dagilinu
X —

P where 0% = o /n

3 X
0x

Z:

Dolayisiyla

0% = o°/n = 625,000,000/100 = 6,250,000
= o5 = 2,500



110,000 — p X —
, i p

a-) P(110,000 < X) = P(

0Xx 0x
110,000 — 115,000
2, 500

= P( <Z)=P(-2<27)

= P(Z <2) =0.9772



b-) P(113,000 < X < 117,000)

113,000 — 115,000 117,000 — 115,000
< /<

=P
( 2,500 2,500

)
= P(—-08< Z<0.8)=F(0.8) —[1 — F(0.8)]

= 0.788 — 1+ 0.788 = 0.576



Soru 2 (Sampling Distribution of Sample
Proportions): Bir hastane yoneticisi, hastalarin
730’unun faturalar: en az 2 ay gecikmeli 6dedigini
bilmektedir. Rassal bir sekilde secilmis 200 has-
tamn %27 ila %33 arasindaki oraninin faturalar: geg
ddeme olasiligl nedir?



Cevap:
Kullanacagimiz formiil

Dy — E(p Dy — P P(1—-P

7 =Pz (Pz) _ P where (7]25 = \/ ( )
o D o D (1

Burada bize verilenler P = 0.3 n = 200. Dolayisiyla

P1I—P)  [03%07
0]3:\/ ( ):\/ "L~ 0.0324
n 200




Aradigimiz ihtimal
O . 2 P ) O . 33

Ip 9p

0.27 — 0.30 P 0.33 — 0.30>
0.0324 0.03024

P(0.27 < pr < 0.33) = P(

Ip

— P(
= P(—0.93 < Z < 0.93) = F(0.93) — F(—0.93)

— F(0.93)—[1—F(0.93)] = 0.824—(1—0.824) = 0.648



Soru 3 (Sampling Distribution of Sample
Variances): Bir yatirim aracinin getirisi ay bazinda
olctildiigiinde normal dagilim ve 1.7 standart sapma
gostermektedir. 12 aylhk bir orneklem alindiginda,
bu orneklem getirisinin standart sapmasimin 2.5’den
az olma ihtimali nedir?



Cevap:
Kullanacagimiz formiil

P(32>A):P((n_1>82 An —1)

o2

= PGy > A0

Bize verilenler n =12 oxy =1.7

-~ 2 =17"=289
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Dolayisiyla aradigimiz ihtimal

P(s < 2.5) = P(s* < 2.5?) = P(s* < 6.25)

(n—1)s* (n—1)6.25

— P <
(— )
11 %6.25
= P(xj; < ) = P(x7; < 23.8)

2.89
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Chi-square tablosuna bakacak olursak, 11 serbestlik
derecesi olan bir chi-square dagilim icin 23.81 kap-
sayacak iki deger 21.92 ve 24.73’tiir. Bu iki deger

1¢In
P(x{; < 21.92) =0.975  P(x} < 24.73) = 0.99,
dolayisiyla

0.975 < P(x3; < 23.8) < 0.99
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8. CHAPTER (CONFIDENCE INTER-
VAL ESTIMATION: ONE POPULATION
- GUVEN ARALIGI TAHMINIi: TEK POP-
ULASYON)
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Soru 4 (Properties of Point Estimators):
X1, X9 ve X3 ortalamasi i, ve varyansi o2 olan bir
populasyona ait 2 rassal gozlem olsunlar. Asagidak-
iler de 1’ niin nokta tahmin edicileri olsunlar

M1 :éXl—F%XQ—Fng MQZéX1+%X2+éX3
a-) Her bir tahmin edicinin yansiz tahmin edici (un-
biased estimator) oldugunu gosteriniz

b-) Bunlardan hangisi en etkin tahmin edicidir?
c-) 1 tahmin edicisinin diger iki tahmin ediciye
gore goreli etkinligini (relative efficiency) bulunuz
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Cevap: a-)
1 2 3

Bias(py) = E(p) —p = E(zX1+-Xo+2X3) —p
1 9 3 1 2 3
= CE(X )4 ZE(X)4oE(Xa) =1 = —put—putp—p =0
; ( 1)+6 ( 2)+6 (X3)—p Ut
| 1 A 1
Bias(pg) = E(pg) —p = E(zX1+ X0+ X3) — pt
1 4 1 1 4 1
= CE(X )4 —E (X 4-E(X) =1 = —pd—pt—p—p = 0
; ( 1)+6 ( 2)+6 (X3)—p it ept
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b-) X7, Xy ve X3 rassal olduklarindan aralaridaki
covaryansl 0 kabul edersek

1 2 3
Var(u) = Var(éXl + EXQ + éXg)
1V (X)+4v (X)+9V (X3)
= — Vv ar —Vv ar —Vvar
36 36 2/ 36 3
14
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| 4 1
Var(uy) = VaT(éXl +- EXQ +- ng)

1 16 1

— %Var(Xl) + %Var(Xg) + %VCLT(Xg)
18
36
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c-)

Relative ef ficiency =

Var(po)

Var(uy)
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Soru 5 (Confidence Interval Estimation for
the Mean of a Normal Distribution: Pop-
ulation Variance Known): Uretilen tuglalarin
populasyonunun normal dagildigi ve 0.12 kg stan-
dart sapmaya sahip oldugu bilinmektedir. Rassal
bir gsekilde secilmis 16 tane tuglanin ortalama agir-
Iigmin 4.07 kg olsun. Uretilen tuglalar ortalama
agirligr icin %99 giiven araligim1 bulunuz
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Cevap:
Kullanacagimiz formiil

LA i
N, NG
Soruda verilenler: © = 4.07 o= .12 n =

16 «/2=.01/2=.005 = 2z =2.575
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Dolayisiyla populasyon ortalamas: p’'nin %99 giiven
araligi

12 12
4.07 —2.970——= < p < 4.07 + 2.575—=
V16 2 V16

=  3.99 < u < 4.15
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Soru 6 (Confidence Interval Estimation for
the Mean of a Normal Distribution: Pop-
ulation Variance Unknown: The t Distrib-
ution): Bir yoldan gecen 7 arabanin hizlar1 agagi-
daki gibidir

"N 73 68 67 8 71 69

Eger bu arabalarin secildigi populasyona ait ara-
balarin hizlar1 normal dagiliyorsa, bu populasyonun-
daki arabalarin ortalama hizlar: icin %95 giiven ar-
aligii bulunuz
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Cevap:
Kullanacagimiz formiil
= _ tn—l,oz/Q * Sy < u< T4 tn—l,oz/Q * Sy
VN

VN
Orneklem ortalamasi
n
T
7;; " 513

T = — =73.3
v n 7
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Orneklem varyansi

n
S (z; — T)° zg — ni’
—1

2 1=1 )

S = —
n—1 n—1

37,781 — 7% 73.3%
B 6

= 47.6

ve standart sapmasi
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Dolayisiyla soruda verilen bilgiler: x = 73.3 s, =
47.6 n=~71 &/2 — .05/2 = 02 = t67.025 =
2.447

6.9 6.9
(3.3 —2447— < pu < 73.3 4+ 2.447——

V7 V7

=  66.9< <797
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Soru 7 (Confidence Interval Estimation for
Population Proportion (Large Samples): Tek-
stil sektoriinde calisan 95 firmadan 67 tanesi son iki
yil icerisinde ISO belgesi aldigim1 belirtmistir. Bu
sektordeki tiim firma populasyonundaki ISO belgesi
alanlarin yiizdesinin %99 giiven araligini hesaplayiniz
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Cevap: Kullanacagimiz formiil

17 1 — 7
ﬁ_ZQ/Q\/p:C< px><P<]§+Z@/2\/p< p)

n n
Soruda verilen bilgiler: p = 67/95 = 0.705

2005 = 2.570 n =95
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Dolayisiyla

| 2 | B
.705—2.575\/ 05 ;50 P _pe .705+2.575\/ 05 ;50

aradigimiz sonug ise

D8 < P < .826
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Soru 8 (Confidence Interval Estimation for
the Variance of a Normal Distribution): Bir
klinik tarafindan uyugulanan diyet programi sonu-
cunda 10 kisinin verdigi kilo miktarlar1 asagidaki
gibidir. program takip eden tiim kisilerin kilo degisim-
lerinin varyansimin %90’lik giiven araligim bulunuz

18.2 259 6.3 11.8 154 20.3 16.8 18.5 12.3 17.2
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Cevap:

n

2. i
==L _ 197
n
orneklem varyansi
n n
(2; —2)% 3 .:z:,? — nz?
82 _ 1=1 _ 1=1
X n—1 n—1
2901.9 — 10 * (16.27)?
_ #(1627)7 o0 4

9
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Dolayisiyla bize verilenler: S?X =283 n=10

2 2
Xn—l,,oz/Z m— X9705 m— 1692
2 2
Xn—11-a/2 = X9,95 = 333

(n — 1)3%( 5 (n — 1)8%(
2 2
Xn—1,a/2 Xn—1,1-a/2

9*28.3< 2<9>|<28.3
o
16.92 3.33

15.37 < 0% < 78.10
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9. CHAPTER (CONFIDENCE INTER-
VAL ESTIMATION: FURTHER TOPICS)
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Soru 9 (Confidence Interval Estimation of
the Difference Between Two Normal Pop-
ulation Means: Dependent Samples): Aym
bolgeden rassal bir sekilde secilmis 10 tane eve, 1s1tma
amaci ile 10 tane giines paneli yerlestirilmistir. Ev-
lerin bu islemden 6nceki ve sonraki yakit tiiketimi
asagidaki gibidir. Populasyon dagilimlarim normal
kabul ettiginizde, bu islemden 6nceki ve sonraki ev
populasyonlarinmin ortalama yakit tiiketimleri farkinin
7090 giiven araligim bulunuz
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Ev Once Sonra d; d%

1 485 452 33 1089
2 423 386 37 1369
3 515 502 13 169

4 425 376 49 2401
D 653 605 48 2304
6 386 380 6 36

7 426 390 31 961

8 473 411 62 3844
9 454 415 39 1521
10 496 441 5o 3025

Ssums 373 16719
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Kullanacagimiz formiil

d—1 °d d+t °d
- n—l,a/2*ﬁ < px —py <a+ n—l,a/Q*%

Gereken orneklem ortalamasi
n
d;
1 373

d="=1_ _2° _373
n 10
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orneklem varyansi

n n
> (x — :E)2 > :13,% — nzl
S2 _ 1=1 _ 1=1
d n—1 n—1
16719 — 10 * 37.32
_ : i _ 311

ve standart sapmasi

Sd = \/311 — 17.63
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Soruda verilen bilgiler: d = 37.3  s; = 17.63
n=10 «a=.1 tn—l,a/Q =19 05 = 1.833

Formiile geri dondiigiimiizde

; Sd ; Sd
d—1, 1a/2% N d+ly 10/2% NG
17.63 17.63

37.3—1.833% < — < 37.341.833%
0 HX —Hy 10

271 < pux — py <475

37



Soru 10 (Confidence Interval Estimation of
the Difference Between Two Normal Popu-
lation Means: Independent Samples - Both
population variances are not known, but
considered to be equal): Iki farkli asistan tarafin-
dan yapilan sinavlarin birinde 21 6grenci vardir. Bu
sinavin not ortalamasi 72.1 olmus, 13.1 de stan-
dart sapma gostermistir. Diger simifta 18 6grenci
vardir. Bu smavin not ortalamasi 73.8 olmus, 10.6
da standart sapma gostermistir. Her iki sinifin data
verisinin bagimsiz ve normal dagilan iki populasyon-
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dan geldigi kabul edilir ve ayn1 varyansa sahip oldugu
diistiniiliirse, bu populasyonlarin ortalamalar: arasin-
daki farkin %80 giiven araligimi bulunuz

72.1  sp = 11.3

Soruda verilen bilgiler: z =

) (ng —1)sy + (ny — 1)sy
P (ng +ny — 2)

20 % 11.3% + 17 % 10.62
N 37

S

= 120.6
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sp = V/120.6 = 11

Ng + Ny

(T —y)— tnx+ny2,oz/28p\/ Ny, < HX T MY

Ny + Ny

<(z—-y)+ tnx+ny2,a/28p\/

Ny

tnx+ny—2,oz/2 = t37.10 = 1.305
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21 + 18
21 % 18

< HX T My

21 + 18
21 % 18

(72.1 — 73.8) — 1.305 * 11 x \/

< (72.1 — 73.8) + 1.305 * 11 « \/

—03 < puxy —py <29
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Soru 11 (Confidence Interval Estimation of

the Difference Between Two Population Pro-
portion (Large Samples)): ‘Eger acik olsa kiitiiphane
daha tfazla kullanir miydiniz?’ sorusuna, 138 birinci

sinif 6grencisinden 80’1, ve 96 ikinci simif 6grencisin-

den 73’11 ‘Evet’ cevabim vermistir. Iki grup 6grenci
populasyonlarinda ‘Evet’ cevabini veren ytizde 6grenci
oranlar1 arasidaki fark: tespit etmek icin %95 giiven
araligimi bulunuz
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Soruda verilen bilgiler: py = 80/138 = .58 n, =
138 py =73/96 = .76 ny = 96

Kullacagimiz formiil

) . px(1—-px) »py(l—Dpy)
(px —py) — Za/z\/ - + =
x Y

<PX — Dy

. . px(1—-px) py(l—>py)
< (px pY>+Za/2\/ +

Ny Ny
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ihtiyacimiz olan deger
Za )2 = 2025 = 1.96
dolayisiyla

5% 42 76 % .24
58 — .76) — 1.96 _
( ) \/ T o <Px DY

58 42 76+ .24
58 — 76) + 1.96
< )+ \/ 35 T 06

—0.30 < px — py < —0.063
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Entry is area A under the standard normal curve from —= to 2(A)

z 00 A 02 03 04 A5 06 07 .08 09
0 5000 5040 5080 L5120 s160 5199 5239 5279 5319 5359
A L5398 5438 S478 0 L5517 L5557 5596 5636 5675 5714 L5753
2 5793 LSE3Z 5871 L5910 5948 5987 6026 6064 6103 6141
3 H179 6217 6255 6293 6331 H368 6406 6443 GABD 6517
4 6554 6591 H62E 6664 6700 6736 6772  .6BOB  .GB44  GRTY
.5 A5 L6950 G985 7019 7054 JTOBE JTI123 15T 7190 7224
& | 7257 7291 .7324 7357 TIRG  T422 7454 7486 .T517 7549
7 JI580 7611 Te42 7673 7704 7734 774 7794 TE23 (TESZ
B LT8R Je 7938 7967 7995  HO23  BOS5I1 B0O7E BIDG  E113
8| .Bl5% B186 B212 - B238 B264  B289  .B315 B340 .BIGS B3RO
1.0 .B413 B438 L8461 .B485 8508  .B53] BS54 BSTT B399 E621
1.1 643 BH65 JBeHG6  BTO8 £729  B749  BT70 8790 BEID  _BE30
1.2 JHE49 BEGD JBEBE  E90T7  HY25  B944 B962  EOEO BOOT 0015
1.3 9032 9049 9066 9082 9099 9115 9131 4147 9162 9177
1.4 g1z 9207 222 9236 9251 9265 9279 9292 9306 9319
1.5 9332 9345 5357 9370 9382 9394 9406 9418 9429 944]
1.6 | 9452 5463 5474 9484 9495 9505 9515 9525 9535 9545
1.7 9554 G564 9573 9582 9591 9599 960E (9616 9625 9633
1.8 .96t 9649 9656 9664 9671 678 9686 9693 9699 9706
1.9 S713 o719 9726 9732 973% 9744 9750 9756 9761 9767
2.0 | 9772 9778 9783  978E 9793 9798 9803 9808 9812  9BI17
2.1 L9821 8826 9830 9834 983X 9842  9B46  .9B50 9854 9857
2.2 L9861 9864 9B6E (9871 9875 9878 9881 9884  9BBT 9890



TABLE 5 Cutoff points of the chi-square distribution function

e
™

2
IU. a
For sclected probabilities a, the table shows the values x1. such that & = Pyt = yia. where x.* is a chi-square random variable
with » degrees of freedom. For example, the probzbility is 100 that a chi-square random varisble with 10 degrees of freedom is
grearer than 15.99.

1 007157 0.0%82 047393 00158 7 R4 S0z 6.63 b3
2 0020 0,0506 0,103 0211 461 509 TR 0,21 1060
3 wls 0216 0352 0584 625 181 935 11.34 1284
4 09T 0484 Q71 1.064 1 b 1114 13,28 LX)
5 0554 R 1145 L6} 424 1o 1283 15.00 16,78
[ 0472 1.24 1.64 220 1064 12.59 14.45 1651 L8.55
7 %] |65 217 238 12402 14,07 1604 048 0,28
2 1.65 218 273 340 1338 1551 1753 2009 146
9 204 270 333 417 158 1692 102 2167 1359
L0 2.56 3.2% 354 487 1599 1431 148 12 509
1l 305 3,82 457 5.58 126 168 k] 473 2636
2 387 4.40 523 630 [EER 2108 234 26,22 .30
13 411 501 389 104 1981 2h35 474 2740 .82
14 466 563 657 779 2108 2568 26,12 .14 e
15 323 626 726 £.55 ol 25100 2749 ELE 3250
16 S .51 7.96 93] 2334 26,0 ws 32,00 3427
17 64l 156 567 10.09 24.77 27.49 ST 1341 35,72
1% n 823 9.3% 1086 25,9 .57 31,53 3481 8
19 Thi w1 112 (K] Fa 1in14 3248 M 19 2458
0] #.206 0,58 1085 1244 841 1141 A7 31.57 4000
3 290 10,28 1149 1124 29,42 12467 A% 36493 al.a0
n .54 1008 1M 14.04 3041 530 16 40,29 4280
n 10020 169 1309 1485 32 3517 ) 4168 4418
24 10k6 12.40 1383 14,66 2330 3642 i LR 435
25 .52 1312 1461 1547 .38 3765 44,31 aA6.93
6 1230 1384 1535 1729 E 38,8 45,64 483
27 T2 14.57 1815 1501 36,74 40,11 .56 4964
28 13,56 153 1693 1894 e 41,34 4h.28 5099
2 14.26 16418 17 1937 39.09 4156 450 5134
£ 95 10,79 1849 20,64 Aih 26 43,77 5087 16
40 2216 2443 2651 .05 5181 3576 Gie 4677
50 271 3236 3476 2769 £3.17 61.50 76,15 7.4
60 B 40,48 4119 644 74.40 TH0E 438 495




TABLE 6 Cutoif points for the Student’s ¢ disiribution

For selected probabilities, , the table shows

Student’s 7 random varizble with vdegrees of fre
# random variable with 10 deprees of freedom cx

the values .., such that P(r, = Fea) = o, where 7, s a

edom, For example, the probability

ceeds 1,372

is .10 that & Stedent's

1K) A0 25 90 L5
I 3078 6314 12,706 31821 03.657
2 1.886 2.920 4,303 6,965 L5835
3 1638 2,353 3182 4.541 LR
4 1.533 2,132 2776 3747 4604
5 L.476 2015 2.571 1365 4.032
& 1440 1943 2447 3143 707
7 1.415 1.895 1365 2998 Jage
8 1.397 1860 2300 2,894 3.355
9 1.383 1833 2262 2,821 3250
(] 1.372 1.512 2228 2,764 3169
11 1363 1796 2.201 2718 3.106
12 1.356 1.782 2179 2.681 3055
13 1350 L1771 2160 2650 Imz
14 1.345 1.761 2,145 2624 2877
15 1.34] 1.753 2.131 26002 2547
1] 1337 1746 20 2583 2021
17 1.333 1,740 20 2.567 B0y
18 1.330 1.7 2141 2.552 2878
1% P.328 1.729 2093 2539 2,861
20 1325 1725 2086 2528 2845
21 1.323 1.721 2.080 251% 2831
il 1.321 1717 2074 1508 2819
23 L3% 1714 47 20689 2500 2807
24 1.518 171 2.064 2497 ZTET
25 1316 1708 2AW0 2485 2787
26 1.215 L7k 2056 AT 777
bl 14714 P———



