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Concepts of Estimation
padill pyalan

dpiallg dhdill aljadn ARMS

Point Estimator dkdill jada ACADEMY

C, is the statistic, computed from sample information, which is used to

estimate the value of an unknown parameter using a single value or point
K€ dolon dotd padil paiiwf sallg direll alily Jo wgwanll clnayl ga dhdill jada
ﬁDlg ..I - gi— ﬁ;_‘]lg " 1 - PI . IJ. ﬁ_n I

For example, P, a sample proportion, is a point estimate of p, the population
proportion; and s, the sample standard deviation, is a point estimate of g, the
population standard deviation.
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Example
Recent financial initiatives in Saudi Arabia emphasize the importance of savings
and investment for improvingoverall financial‘health and wellbeing,
particularly in securing long-term financial stability.

| The director of finance at Saudi Aramco, a leading energy company, wants to
estimate the average amount of savings employees have accumulated over the

SAR 25,000.

What is the point estimate of the unknown population mean?
(il jloiimillg jladl draai L le diagewll dupell @alanll 4 dijaall ddlall aljalall A4gi
Jaill Jugh LIl jlydiwl guoli 6 Lo g éolell dllall dralapllg danll
glio huwgin padi aalhll Jlan L4 éail) da il ag ajagewll ghol)i @aph L4 allall pan ayy
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«§3g=uw Jlyj 25,000 gla Lilall plell jBadl glin hgin gi lahgn 70 go digan dirc cyahi
‘pgleall jé gaizall hugial haill padillgala N

X
past year. |
A sample of 70 employees reveals that the mean savings amount last year was M

Solution:
The sample mean = SAR 25,000

The point estimate of the unknown population mean is the sample mean (SAR 25,000)
(5292w Jlj 25,000) ditell hg ga pgleall pic gairnll hwginl Shaill padill
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s Interval Estimator or Confidence Interval Estimator
aaill 4yia jada gl apiall jada

c’ is a range of values constructed from sample data so that
the population parameter is likely to occur within that
range at a specified probability.

The specified probability is called the level of confidence A R M S
Jaiai duay digell alily go aglivl piy pidll go sanga dpidll add  ACADEMY

2120 Jloialy sanll el goi goianll dnlen gdi i
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In general the level of confidence is denoted by 1-c.
The most used levels are 90%,95%, 99%

«a- 1 jopl adill sgiwal joyf ple Jauiy
%99 %95 ,%90 _,a Loladiwl ailygiwall Jisig

The level of significance d:gizallaluall sgiwn

Cv denoted by « is the probability that the population parameter is not in that
interval estimator, for example 10%,%5,1%

cliaépiall jada gade niadll dalea gdilli gloiil ga o jopl ayl) jLiall
%1 %5 %10 JLinll Jiw le

Example 1
. In assessing the financial risks associated with a new construction project in Saudi
Arabia, we estimate that the average cost overrun is SAR 150,000.
y The range of this estimate might be from SAR 140,000 to SAR 160,000.
We can describe how confident we are that the actual cost overrun will fall within
this interval.
For instance, we might say that we are 90% confident that the cost overrun for the
project will be between SAR 140,000 and SAR 160,000.
g1 Jadi ,dingewll dyyell dalonll 43137 eliy ggpitng dhtijall dyloll paliall pydiaic
«53g=2w JUj 150,000 2lu1 caullaill jglaihwgin
«53g=2uw JUj 160,000 1! Sag=2w JUj 140,000 go padill A& (a0 aglpiy adg
.Gyiall ada gon gapw ledll cdllaill jglai i 4 Liidl sao wng Liiaay
140,000 (11 Jgatw ggpinnll cayllaill jglai Ji o %90 drwiy Jgdilg Liil paiiad ,Jlinll Juw Lle
S3g=uw Jl) 160,000 g (Sag=2w JLy)
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Remark : Factors Affecting Confidence Interval

Estimates aadinajia cilpadai lc a,ignll Jolgell L J.’
The factors that determine the width of a confidence
interval are: A @dill yia gaje 3ai Lill Jolgell

1. The sample size, n. aiiell paa AR M S

2. The variability in the population, usually o estimated bys. AcCADEMY

s 1 )adallg ¢ dalc ,gnizall La bl
3. The desired level of confidence. uglhnll adill ggiwn

Interval Estimates - Interpretation jrwaill-apiall lpadi

CV For a 95% confidence interval about 95% of the similarly constructed intervals
will contain the parameter being estimated. \

e sginim aliloo édy g dliial IaljidJI,J.n%SSQJIgJJ!.ﬁ,%QS&.ﬁ:iéjidJmeJ"_ il
lapadialpall dnlenll

Example 1 ‘ /TN |
95% of the sample means for a specified | / \
sample size will lie within 1.96 standard —ry
deviations of the hypothesized e
population

Jg49iw d1an dire paal aliisiblaluigiigo 95%

huwgin Jn Sjluen wlpail 1.96 gon Gedlg %
ij-‘l.-d-njl gnja_-njl F\:Lln’:rl:;rl-:'

Estimating the Population Mean

eoinnll hwgio padi

We represent the Confidence Interval of the estimator as
_ 1L BAAl aatll &rid . o]
p* = X = Me Sl arad

Me is called the margin of error.
Here the e is the standard error.
It is depending on the size of the sample, and the standard deviation is known or |
unknown and M is depending on the distribution. N
More precisely, we have the following summarizing table m
g4 13] Log ditell paa Llc anie) gag ,s)jieall thill ge e poilia .ihill giolay Me o] ‘
Lijal ,@én piai Jauing .g1jgill lc M anieilaiy ,pglen pic gi Lagleon s)lieall wljpill
1AL gadlall Jgaall
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Population
Variance

Sample size Distribution used Standard Value Standard error

e known Normal Za i

n =30 unknown Normal Za ik

2/N -1
Z Ll D 1
Small known o “a n (“ -1 ) A R S
5

n <30
unknown Student (t) th-17/, S ACADEMY

Z a/2 is the standard value for which the area at the right is equal to a/2 for the

Standard Normal Distribution laitay Lle Galwall ggai Lill dyjleall dotdll a2 Z a/2
«Sju=all Leuhll g1jgill duwill a/2 1 diglwo

t n-1, a/2 is the standard value for which the area at the right is equal a/2 to for
the t Distribution of degree of freedom n-1
t g1jgil dpwilly a/2 J éyglwn laigng le @abwall ggai il dyjlieall doyéll La tn-1, a/2
Nn-1dipa alyj

Confidence interval for the population mean u
M goinnl | huginl adill éyia

Population

) Confidence Interval
Variance

Sample size

- o
=X+Za; —
Large known u L 4ay, N
— s
=l unknown p=Xxt za&ﬁ
k X420, o (VL
Small nown b=t \n-1
n <30 " p=X+t s
unknown =Xz H—L“fz\/_ﬁ

Four Commonly Used Confidence Levels and z,_,,

11—« a a2 La/,
0.90 0.1 0.05 1.645
0.95



R e R S (

Example 2

An economic analyst wishes to investigate the average household

expenditure on utilities in a certain region of Saudi Arabia. \L J.’
A sample of 10 households over a year revealed a sample mean

monthly expenditure of SAR 1,200 with a standard deviation of A R M S
SAR 300. N CADEMY

Construct a 95 percent confidence interval for the population mean.
Would it be reasonable for the analyst to conclude that the population

diren ddhin 4 §alpallg aloaill Ll dpwil §lail hugin dwljy La §alnidl Jlan wép
" .uageull dupell dalanll

Juy 1,200 glu direll spaill §laill hwgin i ple jlan Ll puwi 10 Jo digan dite apahi ||
" «§3g=u Jlyj 300 ajad sjlien dlpaily sagew

.goiinll hwginl &iloll 95 éuwiy Gai éyia ¢ il

Aloaill le gaizall Spaull §laidl hwgin gi giiiwy gi Jlaoll Jgdeall jo ggatm Ja
f53g=2w Ju) 1,150 ga (Galpallg

Solution:
Given in the problem:  dlimall  a@kheoll

n=10, X = 1200, s = 300
The level of confidenceis 1 =« =95%=0.95 9a daaill sgiun

Since the variance is unknown, then we use the t- distribution, and we have
Lisalg ,tzijgdpadimi Liila ,pglea pié (ulill i Loy

< s 300
u Lh-19/, Tn 90025

. u=1200 = 214.592 = (985.408,1414.592)

We conclude that the economic analyst can be reasonably sure (95% confident) that the

| population mean monthly expenditure on utilities is between 985.408 and 1414.592 SAR

hugin i g0 (%95 Gdi (sgiwny) dlgden d3jay Iasiin ygay gi aibny sabniddl Jlaall Ji giiiwi
«53g=uwm Jlyj 1414.592 g 985.408 1 aglpy (Galpolig dloaall ,lc gnianll ,_Sj.a.u.lﬂ Glaidl l'

Confilence lnbenals
B 90 Y 98 ke

Level of Significance for One-Tadled Test
off 0. 100 0050 0.025 gl L

Lewel of Significance for Two-Taled Test
020 o 0.0% iz oo | Distribution of 1
1078 8314 12. 706 J.a21 B3 B57
1.885 2820 4.303 GARS BA2S
1638 2.353 31682 4.541 Sl
1533 2132 2778 47 41504

L4TG 205 2571 3365 4032
1.943 2447 3.143 3707

1.415 1.895 2.365 2908 2404
1.3a7 1.860 R 2 0oy 3355
1383 1893 " E262] 2821 3250 —
1.372 1.812 0 2.764 3.1688 2262
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-

0



R e R S (

Example 3

Al-Shawarma Express is a franchise fast-food restaurant chain

located in the Eastern Province of Saudi Arabia, specializing in L J.’
shawarma wraps, falafel sandwiches, and grilled chicken plates.

Fresh juices and French fries are also available. A R M S
The Marketing Department of Al-Shawarma Express LLC reports ACADEMY
that the distribution of daily sales for their restaurants follows the normal
distribution and that the population standard deviation is SAR11,250.

A sample of 40 franchises showed the mean daily sales to be SAR 75,000.

Develop a 95% confidence interval for the population mean of daily sales.

Interpret the confidence interval.
dudpmll ddhioll 4 gdi )jlaill juiodl plhiy deypw aliag pelho Glwlw A gupws| Lojglill
alaall Guhig Jauall ailiijgailug Lojglill wilal 4 ganiiig djagemll dppell dalanll
.Auldnll yublayllg dajlall yilnell Layl Layal pagiig
duagull aleyall g1jgi gl audy jyai p.p.3 gupwd] Loyglill @apin ;4 Giguill pud pady
«S3g=2u Jlj 11,250 gly gaianll §jheall wdlpill gig euhll g1jgill gii) panclihal
«53g=u Jly) 75,000 gLy drngul aleynll hugin i juinl g 40 g digan ditc apali
" Aaill apia pma arogul aleyall gailadl huginl %95 éuwiy AT Gyia ¢ aii [}

Solution:
Given in the problem:

n =40, X = 75000, 6 = 11250
The level of confidence is 1 =« =95% =0.95
Since the variance is known, then we'use the Normal distribution, and we have

— X + Za), - = 75000 + Zg 05—t
_— a — T L c—
B - Jao

’ 20.025 =1.96 so
u =75,000 = 3486.41 =(71513.59,78486.41)
We can be 95% confident that the true population mean of daily sales for Al-Shawarma \

Express franchises in the Eastern Province of Saudi Arabia falls between SAR 71,513.59
and SAR 78,486.41. dleunll didall gaianllhwgino Ol g0 %95 duwiy Judilg ggai i Liiany
dujell dalonll drdpmll ddhiall La gupwa) Lojglull ¢gpal drogyll
«S3gsum JUj 78,486.41 g 71,513.59 g gdl diagewll

Q
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Example 4 (Excel workbook)

Ml The manager of the Inlet Square Mall, near Ft.

Myers, Florida, wants to estimate the mean amount spent per L J.’

shopping visit by customers.
A sample of 20 customers reveals the following amounts spent. A R M S
Jayjglay julo Gjga go qpdll ,ayylaill Jgo pgauw alil j9p0 panapy

(§gui @)Lj J4 4 cllnell addiy sall glioll hugin padi
dulill ddainll @llall linc 20 o digan dite cpahi

ACADEMY

S 4816 S 4222 S 4682 S 5145 S 2378 S 4186 S 54.86

37.92 52.64 48.59 50.82 46.94 61.83 61.69

49.17 61.46 51.35 52.68 58.84 43.88
Determine a 95% confidence interval. Interpret the resulit.
Would it be reasonable to conclude that the population mean is $50? What
about $60? huwgio g gliiiwil Jgdeall 3o ggarw Ja .aiill pua %95 dwiy daf dpia a2

€1j1ga 60 (< 13lng Sciljuga 50 @lu gaiaall

Solution:
Instructions:

1- Open the sheet Example4 from the Excel Workbook Chapter1, calculate the sample

mean and the sample standard deviation
diroll sjlienll wlpidlig aitell hug clwalg ,Chapter1 Jwa] cainn gn Examples 4d)gll aial }

2- Use the command CONFIDENCE.T to find the margin of error then deduce the lower
and upper limit of the confidence interval estimator
dpia jadal Lleill aallg (Giailha i giiiul ai 3l yidla alaiy CONFIDENCE.T joill padiwl

t-estimate of a Mean

Sample Mean 49 348|Confidence interval estimate
Sample Standard deviation 9.012111 Margin of Error =CONFIbENCE~T{1--1 1,19,/10)

Sample size 20 Lower Confidence limit [ CONFIDENCE.T(alpha, standard_dev, size) l
Confidence level 95% Upper Confidence limit 53.5658|

X
'
The manager of Inlet Square wondered whether the population mean could have been \A
$50 or $60. 1)1g2 60 gi [j11ga 50 gaizall hwgin Jgay gi gany JLa 3] Loc pgaw culil pan Jelwi

Q

[t-estimate of a Mean

[Sample Mean 49,348 | Confidence interval estimate

[Sample Standard deviation 9.012111 | Margin of Error 4217798 |

[Sample size 20 Lower Confidence limit 45.1302
The confidence interval is (45.13,53.57) IConfidence level 95%|Upper Confidence limit 535658 (N

The value of $50 is within the confidence interval.
It is reasonable that the population mean could be $50.

The value of $60 is not in the confidence interval.

Hence, we conclude that the population mean is unlikely to be $60.

WY A\



Example 5: (Excel workbook)

Because of different sales ability, experience, and devotion, the
incomes of real estate agents vary considerably. \L J.’
Suppose that in a large city the annual income is normally
distributed with a standard deviation of $15,000. A R M S
%) Arandom sample of 60 real estate agents was asked to report
their annual income (in $1,000).
The responses are saved in sheet Example 5. Determine the 99% confidence
interval estimate of the mean annual income of all real estate agents in the city
«aljldell elag 2l Jgaall aglaii Ipus Liglai,ilaillg pallg aleyall Gljad wuial 1jA;
15,000 ajad Sjuen wljpail Leyh leyjgilejgn Ssgiull Jaall ggat GH1s dijan 4 aii gajial |
.Jlga
(¢ljugall cauly) sgiwll paala e gl byléc ilvag 60 (o digaa dtilguic dite o f—lfh
.Example 5 aq)gll u.t:| ablbadl han pi
digaall La aljldell ciag groal sgiwll J3all hugiol %99 drwiy Gaill )i padiaaa

ACADEMY

Solution:
Instructions: ]

1- Open the sheet Example5 from the Excel Workbook Chapter1, calculate the sample
mean

2- Use the command CONFIDENCE.NORM to find the margin of error then deduce the
lower and upper limit of the confidence interval estimator

Z-estimate of a Mean

Sample Mean ' 76.15|Confidence interval estimate

Population Standard deviation 15 Margin of Error =CONFIDENCE.NORM(1-£7,E5,E6)
Sample size 60 Lower Confidence limit 71.16193

Confidence level _ 99% Upper Confidence limit ey X Mislph, sandard dev 520

|Z-estimate of a Mean

Sample Mean 76.15 Confidence interval estimate
Population Standard deviation 15/Margin of Error 4,988072 .
Sample size 60 Lower Confidence limit 71.16193

Confidence level | 99% Upper Confidence limit | 81.13807



Il An insurance company in Saudi Arabia conducted a study to
¥ determine the average claim amount for car accidents in Riyadh. L J.’
b® A random sample of 50 claim amounts was collected and the mean

|2 computed to be 26.75 minutes. AR M S

%] An analysis of these claim amounts reveals that they are normally N CADEMY
distributed with a standard deviation of SAR 8,000.
Estimate with 95% confidence the mean claim amount for all car accidents in Riyadh.

adlhall elin hgin aaal awlpy @pgewll duell aalonll a guoli a4 ph i
AU 6 aljlpll dalgal

A08161 26.75 Jgay huginll (uudg aulnn glin 50 o aigan dylgiic dijc gnd pi

5392w Jlij 8,000 ajad s juen wlpil heuh leyjgi dcjgo ail aaa alllhall gllio Julai jaky
" Al a aljluwl ¢alga graal dutihnll glio hungin %95 adi) jad
saljluwl éalga aldihog dahgipall ddloll kol ge elailii ¢ pailaln

P Estimating the Population proportion

PROPORTION: cuudll

CV is the fraction, ratio, or percent indicating the part of the sample or the
population having a particular trait of interest

clliny sall gaiaall gi ditell ga cjll L] iy Sl Jaeall gi ,digioll Guuill gi,pusll La
plaiadl Jao diren &

Point estimator of Population proportion  gaijoiauwilanain jhaa
If we let p represent the sample proportion, x the number of “successes,”
and » the number of items sampled

we can determine a sample proportion as follows
direll drwiajaailiiania direll polic aaelng,"alaill” dadlby dael x g direll drwil § 4 Lijo) 3]

ALl gaill L le




a recent survey at a company in Saudi Arabia indicated that 92
out of 100 employees were satisfied with the company's new
flexible working hours policy during Ramadan.

What is the sample proportion? A R M S

dauaall dipall Joell cilelu éduwliw ge gubl) Igila wihgn 100 Jni ga 92 ACADEMY
Sdirell i La Lo .glan) pauh Ju dapill b
S¥ Solution:
The sample proportion is 92/100, or 0.92, or 92%. A Gitell duwi

Confidence Interval for Population proportion goizaiaiwiiaain aia
If we denote p the Population proportion and p the sample proportion, and n the

number of items sampled, then the Confidence interval is given by

u

o pl=Pp) '
.I.
p Zz p=

Remark

Cy The values np and n(1 - p) should both be greater than or equal to 5.
So that we can employ the standard normal distribution, that is, z, to complete

a confidence interval. g4aii 41 cllag.5 sglwi gi go pain(1 - p) g np Liotd ggai gi
ddill ayia Jloay z sl ,s)heall Leuhll gijgill pladiul jo

Example 6:
A market research consultant was hired to estimate the proportion of households
in Riyadh that associate the brand name of a popular oud-scented air freshener
with its distinctive bottle design.
The consultant randomly selected 1,400 households in Riyadh. From the sample,
420 were able to identify the brand by name based only on the shape and design of
the bottle.
Develop a 99% confidence interval for the population proportion.
alinl §jbﬂl puwll gu i u.|JI Jalu i u.t:l Jw il drwmi padil drdigui élal juiiwng dileiwl pd

1,400 (0 digan dyilgunc diyre Jliniwnll jlidl .Gl jroall antonig agell Gaily prad g phea
hia éliy puilly éyjlaill dodell Lle dpeill go dpwi 420 aiaai diell aa go.gabdl b Gpui

.gniinll dunil %99 duniy 44l Gyid {,amil .laninnig dalapl Jau e

= [/ 0
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Solution 6:
n=1400, x=420

Confidence level=99%, so @ =1% and z% =2.575 L J-’

e an ARMS
P= " 1200 " ACADEMY
p(1-p)
p=p + Za | =0.3+0.012 = (0.288,0.312)
Z N

Exercise 1:

Al-Madina Printing Co. purchases ceramic mugs and imprints them with calligraphy

and designs for Ramadan, Eid celebrations, national day, and other special

occasions.

Ahmed Al-Harbi, the owner, received a large shipment this morning from a new

supplier in China.

To ensure the quality of the shipment, he selected a random sample of 300 mugs

and inspected them for defects. He found 15 to be defective.

a. What is the estimated proportion of defective in the population? h

b. Develop a 95% confidence interval for the proportion defective.

c. Ahmed has an agreement with his supplier that if 10% or more of the mugs are
defective, he can return theiorder..Should hereturn this lot? Explain your decision.

el hill dloguw)g w)laj Latle gihig clialptull o Ligai acliall @iaall G4 pin S

" S}l anlall alpwliallg ikgll pgullg atellg o) Gluwlial
gl A 2133 3)g0 o aluall 1AR dpus dind ,dapill ello ,,1pall anai pliwl

gLl g cuiiall Lanaag uga 300 o digan duilguite dire Jlial ,&inuill daga go (Ghaillg
Lyealigh 152394 ||

fgaiaall L4 dueall ulgail @adall @uwill Lala.i

Auenll ulgail drwil %95 drwiy ddi dyia ¢ hii .q

aiania,piaigi %10 dueall ulgalll drwi cuila 13] ail le gaiy aajgo go (§lail anai gal Jaal .2
ljlyé pnd Sdiniill aaa gyl al Lty Ja .aulhll gla)
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Determining the Sample Size
digell p33 ayaai /

Determining the Sample Size to Estimate the
Population Mean  goizallhwginapailapelipaanai A RMS

c' The determination of the sample size n to Estimate the ACADEMY
Population Mean is based on three variables:
:alpein @illi e goiaall hwgin padil n ditell pa33j3aianio)
1. The margin of error the researcher will tolerate.
2. The level of confidence desired, for example, 95%.
3. The variation or dispersion of the population being studied.
aloai L4 daldl wép sl ihill giola. 1
%95 ,Jlinll Juw lc ,aglhall ddill ggiwn 2
.Guljall Jao gaizall a aimill gi Gilill .3

If the variance is known ioglen gLl gla i3]

N (th/z)zﬂ'z

n= 7

¥ If the variance is unknown, then L, ligaan il glalal

, y  ~-
B (ZH/E) S
n= Ez

where:
n is the size of the sample. diiellpaaga

Z_(a/2) is the standard normal z-value corresponding to the desired level of
confidence. wglhall dill sgimal duldall 4jueanll Greuhll zdotd La

E is the maximum allowable error. a1 agowall ihill Lndill aall ga

WY A\



Example 6:
A student in public administration wants to estimate the mean

monthly allowance of Shura Council members in Saudi Arabia. \L J-’
He can tolerate a margin of error of 375 SAR in estimating the mean.

He would also prefer to report the interval estimate with a 95% A R M S
level of confidence. The student found a report by the Ministry of .\ s uy

Human Resources and Social Development that reported a standard deviation of
3,750 SAR.

ayyell déalaall Lé §jguill gulan clachl gpauill Jadl huwgio padi dolell djladl a cullh g
Jc oles gf Jadr o4 Jhwginll padi 6 bagew Iy 375 ajad tha giola Jnaiaiang .dingeuwll
" %95 ddf ggiumny dpiall padi

glu s)leall dalpaidl giy agay diclaiqul duaiillg dy pigll 3jlgall G)ljg e Tjaln THpai culliall a3g
’ Lageuw Il 3,750
fuglhall ditell paagalo

Q

Solution

n: the size of the sample.
Confidence level=95%;s0 @ = 5% and z« =1.96

p
E =SAR 375, 0=5AR 3,750.

(Zay))?0®  1.96 x 3750,
=—2 = )?=384.16
E 375
Since we can't have a fractional sample size, we round up to the nearest whole
number.
Therefore, the required sample size is 385 Shura Council members.

a1an aac apdi ) Glell qupdilly pgdi Liila s pua dire paa Lijal ggas gi gany U aii Loy
SJgull gulan cliaci golgic 385 ga uglhall ditell paa gla,ela Lle éliy |

/

n




: Ax+Q = [~ A
Exercise 3:
I An insurance company in Saudi Arabia wants to estimate the
%3 average claim amount for car accidents in a specific region.
b& Claim amounts range from SAR 1,000 to SAR 100,000.
The estimate of the population mean claim amount should be AR M S
%] within plus or minus SAR 500 of the population mean. RETIT
Based on historical data, the population standard deviation is SAR 2,500.

Using a 95% level of confidence, how many claim records need to be selected?

oA aljlull éalgal éldlanll @lio hwgin padi dyagewll dupell déaloall a gaoli @apd agyi
" " .dilenddhin
«§3g=2u Jlj 100,000g S3g=w Jlij 1,000 Ju allhnll @ilio aglyii
00 S3g=u Jli) 500 yadli gi ailj 3gaa 4 gaizall &yllkall glio hugia padi ggat gi Qi |
.gniinll hugin
.53g=2uw Jlj 2,500 gaizall gjleall dlpmidl gly épaylill aliludl G le £liyg
T Sl@3yaai gy Gill aldlholl ilaw aac ph %95 ddi sgimn pladimly

2z ]

Zﬂ’}/z
— p(A—p)

=5

where:

n is the size of the sample.

) Z_(a/2) is the standard normal z-value corresponding to the desired level of
confidence.

| E is the maximum allowable error.

p is the population proportion.

Remark

Cy If a reliable value cannot be determined with a pilot study or found in a
comparable study, then a value of .50 can be used for p.
.ijldn dulja 4 laylc jgiell gi drciliaiul Gulja Juli Jo ddgign doLd aaai Jo ool pl 13
p jopl 0.50 doydll pladiml Janra

}
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I An economist wants to estimate the proportion of businesses
in a specific industry that are currently experiencing a decline
in sales.
The economist wants to estimate the population proportion with aA R M S
%/ margin of error of 0.10, prefers a level of confidence of 90%, and
has no estimate for the population proportion.

What is the required sample size?
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Solution
n : the size of the sample.
Confidence level=90%, so @ = 10% and z« =1.645

2
E =0.1, p=0.5.

2 1 1 02ag 0.5%(1—-0.5) =67.65 '
£ mPAEP)SE=)X0.5%.(1 - 0.5) = 67. N

Since we can't have a fractional sample size, we round up to the nearest whole
number.
Therefore, the required sample'sizeis 68 businesses.
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Exercise 4

Previous studies indicate that 30% of Saudi Arabian consumers are satisfied with \ A
the quality of locally produced goods.

The Saudi Standards, Metrology, and Quality Control Organization (SASO) wants to
update this percentage.

How many consumers should be randomly selected to estimate the population
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	Estimation and Confidence Intervals
	Chapter 1
	مفاهيم التقدير
	مُقدرات النقطة والفترة
	Interval Estimator or Confidence Interval Estimator
	is a range of values constructed from sample data so that the population parameter is likely to occur within that range at a specified probability.  The specified probability is called the level of confidence

	The level of significance
	denoted by 𝛼 is the probability that the population parameter is not in that interval estimator, for example 10%,%5,1%


	Example 1
	In assessing the financial risks associated with a new construction project in Saudi Arabia, we estimate that the average cost overrun is SAR 150,000.  The range of this estimate might be from SAR 140,000 to SAR 160,000.  We can describe how confident we are that the actual cost overrun will fall within this interval.  For instance, we might say that we are 90% confident that the cost overrun for the project will be between SAR 140,000 and SAR 160,000.
	In general the level of confidence is denoted by 1-𝛼.  The most used levels are 90%,95%, 99%
	تقدير متوسط المجتمع
	Z α/2 is the standard value for which the area at the right is equal to α/2 for the Standard Normal Distribution
	t n-1, α/2 is the standard value for which the area at the right is equal α/2 to for the t Distribution of degree of freedom n-1

	Confidence interval for the population mean 𝝁
	Example 2
	An economic analyst wishes to investigate the average household expenditure on utilities in a certain region of Saudi Arabia.  A sample of 10 households over a year revealed a sample mean monthly expenditure of SAR 1,200 with a standard deviation of  SAR 300.  Construct a 95 percent confidence interval for the population mean.  Would it be reasonable for the analyst to conclude that the population mean monthly expenditure on utilities is SAR 1,150?

	Solution:
	Given in the problem:  n = 10, X̄ = 1200, s = 300  The level of confidence is 1 − 𝛼 = 95% = 0.95  Since the variance is unknown, then we use the t- distribution, and we have
	𝝁 = 1200 ± 214.592 = (985.408,1414.592)  We conclude that the economic analyst can be reasonably sure (95% confident) that the population mean monthly expenditure on utilities is between 985.408 and 1414.592 SAR

	Example 3
	Al-Shawarma Express is a franchise fast-food restaurant chain  located in the Eastern Province of Saudi Arabia, specializing in  shawarma wraps, falafel sandwiches, and grilled chicken plates.  Fresh juices and French fries are also available.  The Marketing Department of Al-Shawarma Express LLC reports  that the distribution of daily sales for their restaurants follows the normal distribution and that the population standard deviation is SAR11,250.  A sample of 40 franchises showed the mean daily sales to be SAR 75,000.  Develop a 95% confidence interval for the population mean of daily sales. Interpret the confidence interval.

	Solution:
	Given in the problem:  n = 40, X̄ = 75000, σ = 11250  The level of confidence is 1 − 𝛼 = 95% = 0.95  Since the variance is known, then we use the Normal distribution, and we have
	Z 0.025 = 1.96  𝒔𝒐
	𝝁 = 75,000 ± 3486.41 = (71513.59,78486.41)
	We can be 95% confident that the true population mean of daily sales for Al-Shawarma Express franchises in the Eastern Province of Saudi Arabia falls between SAR 71,513.59 and SAR 78,486.41.


	Example 4 (Excel workbook)
	The manager of the Inlet Square Mall, near Ft.  Myers, Florida, wants to estimate the mean amount spent per shopping visit by customers.  A sample of 20 customers reveals the following amounts spent.
	Determine a 95% confidence interval. Interpret the result.  Would it be reasonable to conclude that the population mean is $50? What about $60?

	Solution:
	Instructions:  1- Open the sheet Example4 from the Excel Workbook Chapter1, calculate the sample        mean and the sample standard deviation
	2- Use the command CONFIDENCE.T to find the margin of error then deduce the lower          and upper limit of the confidence interval estimator
	The manager of Inlet Square wondered whether the population mean could have been $50 or $60.
	The confidence interval is (45.13,53.57)  The value of $50 is within the confidence interval.  It is reasonable that the population mean could be $50.  The value of $60 is not in the confidence interval.  Hence, we conclude that the population mean is unlikely to be $60.

	Example 5: (Excel workbook)
	Because of different sales ability, experience, and devotion, the  incomes of real estate agents vary considerably.  Suppose that in a large city the annual income is normally  distributed with a standard deviation of $15,000.  A random sample of 60 real estate agents was asked to report  their annual income (in $1,000).  The responses are saved in sheet Example 5. Determine the 99% confidence interval estimate of the mean annual income of all real estate agents in the city

	Solution:
	Instructions:  1- Open the sheet Example5 from the Excel Workbook Chapter1, calculate the sample       mean  2- Use the command CONFIDENCE.NORM to find the margin of error then deduce the       lower and upper limit of the confidence interval estimator
	The confidence interval of the mean annual income of all real estate agents in the city is (71.16,81.14)

	Example:
	a recent survey at a company in Saudi Arabia indicated that 92 out of 100 employees were satisfied with the company's new flexible working hours policy during Ramadan.  What is the sample proportion?

	Solution:
	The sample proportion is 92/100, or 0.92, or 92%.

	Confidence Interval for Population proportion
	If we denote p the Population proportion and  p̂ the sample proportion, and n the number of items sampled, then the Confidence interval is given by

	Remark
	The values np and n(1 − p) should both be greater than or equal to 5.  So that we can employ the standard normal distribution, that is, z, to complete a confidence interval.

	Example 6 :
	A market research consultant was hired to estimate the proportion of households in Riyadh that associate the brand name of a popular oud-scented air freshener with its distinctive bottle design.  The consultant randomly selected 1,400 households in Riyadh. From the sample, 420 were able to identify the brand by name based only on the shape and design of the bottle.  Develop a 99% confidence interval for the population proportion.

	Solution 6 :
	n=1400, x=420

	Exercise 1:
	Al-Madina Printing Co. purchases ceramic mugs and imprints them with calligraphy and designs for Ramadan, Eid celebrations, national day, and other special occasions.  Ahmed Al-Harbi, the owner, received a large shipment this morning from a new supplier in China.  To ensure the quality of the shipment, he selected a random sample of 300 mugs and inspected them for defects. He found 15 to be defective.  a. What is the estimated proportion of defective in the population?  b. Develop a 95% confidence interval for the proportion defective.  c. Ahmed has an agreement with his supplier that if 10% or more of the mugs are      defective, he can return the order. Should he return this lot? Explain your decision.

	Example 6 :
	Solution
	A student in public administration wants to estimate the mean  monthly allowance of Shura Council members in Saudi Arabia.  He can tolerate a margin of error of 375 SAR in estimating the mean.  He would also prefer to report the interval estimate with a 95%  level of confidence. The student found a report by the Ministry of  Human Resources and Social Development that reported a standard deviation of 3,750 SAR.  What is the required sample size?
	Since we can't have a fractional sample size, we round up to the nearest whole number.  Therefore, the required sample size is 385 Shura Council members.

	Exercise 3:
	An insurance company in Saudi Arabia wants to estimate the  average claim amount for car accidents in a specific region.  Claim amounts range from SAR 1,000 to SAR 100,000.  The estimate of the population mean claim amount should be  within plus or minus SAR 500 of the population mean.  Based on historical data, the population standard deviation is SAR 2,500.  Using a 95% level of confidence, how many claim records need to be selected?

	Remark
	If a reliable value cannot be determined with a pilot study or found in a comparable study, then a value of .50 can be used for p.
	where:  n is the size of the sample.  Z_(α/2) is the standard normal z-value corresponding to the desired level of confidence.  E is the maximum allowable error. p is the population proportion.

	Example 8 :
	An economist wants to estimate the proportion of businesses  in a specific industry that are currently experiencing a decline  in sales.  The economist wants to estimate the population proportion with a margin of error of 0.10, prefers a level of confidence of 90%, and has no estimate for the population proportion.  What is the required sample size?

	Solution
	Exercise 4:
	Previous studies indicate that 30% of Saudi Arabian consumers are satisfied with the quality of locally produced goods.  The Saudi Standards, Metrology, and Quality Control Organization (SASO) wants to update this percentage.  How many consumers should be randomly selected to estimate the population proportion with a 90% confidence level and a 1% margin of error?
	Since we can't have a fractional sample size, we round up to the nearest whole number. Therefore, the required sample size is 68 businesses.
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