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PENDUGAAN PARAMETER

A Jenis Pendugaan Parameter
T Titik Parameter
A Menduga nilai pasti parameter populasi
A Ketepatannya sangat sulit terjadi, oleh sebab itu pendugaan interval lebih dipilih
penggunaannya.
T Interval Parameter
A Menduga range kemungkinan nilai parameter populasi
A Unbiased Estimator
i Unbiased nilai yang diharapkan dari statistik sampel tidak jauh berbeda dengan nilai
parameter populasi
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PENDUGAAN PARAMETER

Tidak mengetahui Membuat pendugaan Membuat
distribusi populasi titik atau interval pembuktian hipotesa
(& diketahui), nilai parameter nilai parameter
tetapi membuat populasi ( , , ) populasi( , , )
pernyataan peluang berdasarkan sample berdasarkan sample
nilai parameter yang diambil dari yang diambil dari
sampel ( , , ) populasi tersebut populasi tersebut

Mengetahui populasi
dan membuat
pernyataan peluang

mengenai elemen
yang diambil dari
populasi tersebut

PENDUGAAN INTERVAL PARAMETER

A Metode:
T Klasik
T Bayes

A Jenis:
T Pendugaan Interval Rataan
T Pendugaan Interval Proporsi
T Pendugaan Interval Variansi

PENDUGAAN INTERVAL PARAMETER
A Beberapa hal penting yang harus dipahami:
T Interval Estimate
A Rentang nilai dimana nilai parameter populasi sebenarnya berada
| Interval Limits
A Nilai terendah dan tertinggi dari estimasi interval
| Confidence Interval
A Estimasi interval dimana terdapat suatu tingkat kepastian bahwa
nilai aktual parameter populasi akan berada pada interval tersebut
I Confidence Coefficient
A Tingkat kepastian bahwa interval tersebut akan meliputi nilai
parameter populasi aktual jika percobaan dilakukan berulang-
ulang
I Confidence Level
A Confidence coefficientalam prosentase
[ Accuracy
A selisih antara nilai pengamatan statistik sampel dengan nilai aktual
parameter populasi. Disebut juga estimation erroratau sampling
error



PENDUGAAN INTERVAL PARAMETER

“In our simple random sample of 2000 households, we found the average
income to be ¥ = $65,000, with a standard deviation, s = $12,000. Based on
these dara, we have 95% confidence that the population mean is somewhere

between $64,474 and $65,526.”
Point estimate of u $65,000
Point estimate of & $12,000

Confidence coefficient  0.95
Confidence level 95%

e e o 0 0 0 o

Semakin besar confidence level,

maka semakin lebar confidence interval yang dibutuhkan.
Semakin kecil confidence level,

maka semakin sempit confidence interval yang dibutuhkan.

Interval estimate of u $64,474 to $65,526
Lower and upper interval limits for p = $64,474 and $65,526

Accuracy For 95% of such intervals, the sample mean would not differ from
the actual population mean by more than $526.

kin tinggi keyaki yang dik

PENDUGAAN INTERVAL PARAMETER

A Note1

1 Jika populasi tidak berdistribusi normal, 1
bernilai 30, sehingga dapat diberlakukan central limit

theorem
A Note 2

1 Ketika tidak diketahui, tetapi populasi dapat diasumsikan
berdistribusi normal, pendekatan distribusi
ketikan < 3 ODistribusi juga lebih tepat, pada saat
tidak diketahuidan jumlah sampel besar.

| Sebagian besar software statistik menggunakan interval-
untuk semua ukuran sampel ketika ~digunakan untuk

mengestimasikan
A Note 3

1 Dengan asumsi bahwa

0.5

ESTIMASI CONFIDENCE INTERVAL
RATA-RATA

A diketahui

T Confidence interval limits:

A Asumsi:

1. Populasi berdistribusi normal
2. Ukuransampel = 30

ANilai :
i 2

U confidence interval = 1 -

Ploipp < Z < 2ap) = L—a

YO 1
I (— Zaf2 < YN < »(.JIQ) =1l-a
= T = o
r (_\ = Za/a 7n <p <X +zas2 ﬁ) =1-a

in besar interval yang dimiliki
*dengan kondisi: faktor-faktor lain tidak berubah*

dan (1- ) = 5.Pendekatan
distribusi normal untuk permasalahan distribusi binominal
akan semakin akurat pada saat
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PENDUGAAN INTERVAL PARAMETER

Confidence interval

estimate for a
Population mean Population proportion
aknown a unknown
z-interval, rinterval, z-interval,
with limits: with limits: with limits:
= @ = 5
riz— Xkt —
\'H \';
and
df=n-1
Note 1 Note 2 Note 3

ESTIMASI CONFIDENCE INTERVAL
RATA-RATA
A diketahui

T Confidence interval limits:

where x = sample mean
o = population standard deviation
n = sample size
z = z value corresponding to the level of

confidence desired (e.g., z = 1.96
for the 95% confidence level)
standard error of the sampling
distribution of the mean

ESTIMASI CONFIDENCE INTERVAL
RATA-RATA

Confidence Level z,
90% 1.645
95% 1.96
98% 2.33
99% 2.58



ESTIMASI CONFIDENCE INTERVAL
RATA-RATA

A Contoh Soal:

1 Berdasarkan data historis, diketahui standar deviasi
diameter material baut yang diproduksi mesin A ( ) adalah
0.053 inchi. Dari 30 simpel random acak yang dilakukan,
diketahuirata-rata = 1.400 inchi. Berapakah estimasi
interval dengan derajat kepercayaan (confidence level)

95%7?
Te2T = 1.400 + 1962053
VT 30

ESTIMASI CONFIDENCE INTERVAL
RATA-RATA

X = ZapOINVD X H X+ Za O/ VA

Zu/’ZU 2
n={{—m—
[

g __
Za/gﬁ =€

ESTIMASI CONFIDENCE INTERVAL
RATA-RATA

A satu sisi:

upper one-sided bound:

T+ a0/
T — 2,0/vn.

lower one-sided bound:

X-p )
F (‘,’.«vq < ) =l-0 P(—Ln"f:,% > —:,.] =1-q

Plp> X - z0/yn)=1-a Plu< X +z0/yn)=1-a
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ESTIMASI CONFIDENCE INTERVAL
RATA-RATA

Narmal distribusion
for 935 confidence,
= will be 1.96,

T=-196 ] T=+196
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ESTIMASI CONFIDENCE INTERVAL
RATA-RATA
A Contoh soal:

A state politician would like to determine the average amount earned during
summer employment by state teenagers during the past summer’s vacation pe-
riod. She wants to have 95% confidence that the sample mean is within $50 of
the actual population mean. Based on past studies, she has estimated the popula-
tion standard deviation to be o = $400.

Zea? 1967 - 4007
et 50°

n= = 2459

dibulatkan menjadi 246 orang

ESTIMASI CONFIDENCE INTERVAL
RATA-RATA

A Contoh soal:

In a psychological testing experiment, 25 subjects are selected randomly and their
reaction time, in seconds, to a particular

stimulus is measured. Past experience
suggests that the variance in reaction times to these types of stimuli is 4 sec? and
that the distribution of reaction times is approximately normal. The average time
for the subjects is 6.2 seconds. Give an upper 95% bound for the mean reaction
time.

T+ 2a0/yn = 6.2 4 (1.645)/4/25 = 6.2 + 0.658
= (.858 seconds.



ESTIMASI CONFIDENCE INTERVAL
RATA-RATA

A tidak diketahui
1 Distribusi

Standard normal
distribution

ESTIMAS| CONFIDENCE INTERVAL
RATA-RATA

A tidak diketahui

T Confidence interval limits:

where X = sample mean
s = sample standard deviation
n = sample size
t = t value corresponding to the level of

confidence desired, with df =n — 1
(e.g., t = 2.201 for 95% confidence,
n=12,anddf=12-1=11)

s/~/n = estimated standard error of the sampling
distribution of the mean

ESTIMASI CONFIDENCE INTERVAL
RATA-RATA

The 1 distribation:
with df=n— 1 =89,
For 085 confidence.,

Area =098
— o will be 42,369,

1= 1360 o T= 1360

The 085 confidence interval for s
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ESTIMASI CONFIDENCE Lt e
INTERVAL RATA-RATA

A tidak diketahui a 010 005 0025 001 0.005
i Distribusi df=1 3078 6314 12706 31821 63657
2 1sss 200 4303 6965 9925

3 16 2353 318 asal 5841

4 153 2132 2776 3747 4604

5 1476 2015 257 3365 4032

6 1440 1943 2447 3143 3707

7 1415 1895 2365 2998 3499

(e 1860 2306 289 3355

9 13 1833 2262 2821 3250

0 13 1812 2228 2764 3169

noo136 179 2201 2718 3106

2 13% 1782 2179 2631 3055

B 1350 1 2160 2650 012

"1 1761 2145 262 2977

15 134 1753 2131 2602 2947

98 129 1661 1984 2365 2627

99 129 1660 1988 2365 2626

100 129 1660 1984 2364 2626

“infinity* 1282 1645 1960 2326 2576

ESTIMASI CONFIDENCE INTERVAL
RATA-RATA

T Contoh soal:
Asimpel variabel acak dari pekerja suatu pabrik sebanyak
= 9 Qdiukur waktu lemburnya, dan diperoleh data
=8.46 jam,dan =3.61jam. Tentukan interval rata-rata
populasi dengan tingkat kepercayaan 98%.

ESTIMASI CONFIDENCE INTERVAL
RATA-RATA — DUA POPULASI

A dan diketahui

(8= X)) — (p1 — p22)

Z =
\/(12"‘71 +o2/n
1/ny 2/Mn2

Pl=zap <Z <zapl=1-a

X1 — Xa) — (2 — o
P (_M cFi—Xo) -G —p) M) cl-a

[x2] 2/
oy /n +05/ng

o ol o2 - i rr
(1 —T2) = zapo\[ = + == <y — pg < (B — F2) + 2ap2
ny ng T
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ESTIMAS| CONFIDENCE INTERVAL
RATA-RATA — DUA POPULASI

A study was conducted in which two types of engines, 4 and B. were compared.
Gas mileag

in miles per gallon, was measured. Fifty experiments were condueted
using engine type A and 75 experiments were done with engine type B. The
gasoline used and other conditions were held constant. The averag
was 36 miles per gallon for engine A and 42 miles per gallon for eng

96% confidence interval on pp — pa. where g and ppg are population mean gas
mileages for engines A and B. respectively. Assume that the population standard
deviations are 6 and 8 for engines A and B, respectively.

61 36
6205y = + 20 < jig—pa < 6+ 2,05
7550

343 < pp - pa < 857

ESTIMAS| CONFIDENCE INTERVAL
PROPORSI

A Confidence Interval Limits:

number of successes

where p = sample proportion = -
number of trials

n = sample size

z = z value corresponding to desired level
of confidence (e.g., z = 1.96 for 95%
confidence)

= estimated standard error of the
sampling distribution of the proportion

[p(1 = p)
V

n

ESTIMASI CONFIDENCE INTERVAL
PROPORSI

Noemal distribution:
for 95% confidence,
2will be £1.96,

1
T=-196 ] T=+196

The 95% confidence interval for mis
w— [P =) . S— N [T ]
P2y e [ iy pl=E
022196y 02HT-022) o 022 — & 022+196y/0221 -022)
1008 [0

o 084 0220 0246
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ESTIMASI CONFIDENCE INTERVAL
RATA-RATA — DUA POPULASI

A dan tidak diketahui

ESTIMASI CONFIDENCE INTERVAL
PROPORSI

A Contoh soal:

In an April 2007 NBC News/ Wall Street Journal poll, 1008 adults were randomly sam-
pled from across the United States. In response to the question, “All in all, do you think
that things in the nation are generally headed in the right direction, or do you feel that
things are off on the wrong track?” 22% responded “headed in the right direction.”!

4 [p(1 - 0.22(1 — 0.22
*z u =022+19% (7) =0.194 to0 0.246
n 1008

ESTIMASI CONFIDENCE INTERVAL
PROPORSI

] - 2pil = p)
PP o] —n - A

o

_Zp(1-p)
= a

where n = required sample size
z = z value for which +z corresponds to the
desired level of confidence
p = the estimated value of the population

proportion (As a conservative strategy,
use p = 0.5 if you have no idea as to
the actual value of 7.)

e = maximum likely error that is acceptable
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ESTIMASI CONFIDENCE INTERVAL ESTIMASI CONFIDENCE INTERVAL

A contoh soal: s (P-P)—(p—p)
A tourist agency researcher would like ro determine the proportion of U.S. adults - ﬁ
who have ever vacationed in Mexico and wishes to be 95% confident that the Pigi/m + paga/ne
sampling error will be no more than 0.03 (3 percentage points).

Pl—2apa < Z <2qp)=1-a
) 2N e -
Zp(l —p) 1.96%0.5)(1 — 0.5) _
n= ; ,! = - = 1067.1
e” 0.03+

Pz < PP —(—p) _,

Zagz| = l—a
VD1g1 /My + P22/ N2
dibulatkan menjadi 1068 orang

(1 —2) —Zn,@v %'PP;—ZZ <p1—=p2 < (P1 = P2) +2&/2\/ % +%

ESTIMASI CONFIDENCE INTERVAL

ESTIMASI CONFIDENCE INTERVAL
PROPORSI — DUA POPULASI

VARIANSI

A Contoh soal: A Confidence interval variansi sama pentingnya
A certain change in a process for manufacturing component parts is being con- seperti confidence interval rata-rata:
sidered.  Samples are taken under both the existing and the new process so as
to determine if the new process results in an improvement. If 75 of 1500 items T Manufaktur pipa
from the existing process are found to be defective and 80 of 2000 items from the .
new process are found to be defective, find a 90% confidence interval for the true I Maunfaktur obat
difference in the proportion of defectives between the existing and the new process.

p1 = 75/1500 = 0.05 and pp = 80/2000 = 0.04
p1 — s = 0.05 — 0.04 = 0.01

[(0.05)(0.95 0.04)(0.96
1645 1(0.05) ) )(0.96) — 00117
1500 2000

—0.0017 < py — pa < 0.0217

ESTIMASI CONFIDENCE INTERVAL

ESTIMASI CONFIDENCE INTERVAL
VARIANSI VARIANSI
A Menggunakan distribusi chi-squared A Pada degree of freedom # 100, chi-squared
A Distribusi chi-squared dibentuk dari nilai berbentuk simetris
( - 1) %/ 2saatrandom sampling diambil o
dari populasi berdistribusi normal dengan
variansi 2

A Nilai chi-squared tidak pernah negatif. Bentuk
grafik condong kanan (right skewed)
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ESTIMASI CONFIDENCE INTERVAL ESTIMASI CONFIDENCE INTERVAL
VARIANSI VARIANSI

A Formula confident interval variansi
Find the values for y2,,, and x{.5 for a 90% confidence interval when n = 25. (n—1)s (n— 1)s2
<ol< :

~
Xright Xiet

. A Formula confident interval standard deviasi

A [(n — 1)s2 (n — 1)s2
——<o< \|———
Xright Xieft

df.=n-—1

ESTIMASI CONFIDENCE INTERVAL ESTIMASI CONFIDENCE INTERVAL
VARIANSI VARIANSI
A Asumsi yang HARUS dipenuhi: : 3 et :
T Sampel merupakan RANDOM SAMPLE

T Populasi berdistribusi normal

n of the nicotine
ndard deviation

= 0,05, the two critical values, respectively, for the 0.025 and 0.975 levels for
and 8.907. The 95% confidence interval for the
n the formula

variance is found by substituti

(n = 1)s? 2 n=1s?
Xnghn Xiea
(20 = INL6R (20 = 1)(16P
0 <<
32852 8.907
15<ot <55

Hence, you can be 95% confident that the true variance for the nicotine content is
between 1.5 and 5.5,
For the standard deviation, the confidence interval is
VI3 <o <33

12<a

Hence, you can be nfident that the true standard deviation for the nicotine
content of all ci s manufactured is between 1.2 and 2.3 milligrams based on a
sample of 20 cigarettes

ESTIMASI CONFIDENCE INTERVAL
VARIANSI Referensi

Find the 90% confidence interval for the variance and standard deviation for the
price in dollars of an adult single-day ski lift ticket. The data represent a selected
sample of nationwide ski resorts. Assume the variable is normally distributed.

SN T A Bluman, Allan G., ElementaryStatistics a step by step
9 49 46 49 48 approach 8t ed, McGraw-Hill, New York, 2009.

Sl Tadhevine e i A Walpole, Ronald B., Myers, Raymond H., Myers, Sharon L., Ye,
Stop 2 able G in Appendix C. Since a = 0.10, the two Keying, Probability & Statistics for Engineers and Scientist
critical value 5 and 16.919, using d.f. = 9 and 0.95 and 0.05 9t ed, Prentice Hall Int., New Jersey, 2012.

Step 3  Substitute in the formula and solve.

A Weiers, R.M., 2011, Introduction to Business Statistics
Cengage Learning, OH, 2008.

(10

16.919
150 < 0* < 76.3
For the standard deviation
VTS <
387 <

day ski 1t tickets of the pnpulunu is between 53 87 ase
10 nationwide ski resorts. (Two decimal places are uml ince the data are in \an
and cents.)



