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Learning Outcomes &«

Outcome 1. Know the key data collection methods.

Outcome 2. Know the difference between a population and a sample.

Outcome 3. Understand the similarities and differences between different
sampling methods.

Outcome 4. Understand how to categorize data by type and level of
measurement.
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1.1 What is Business Statistics?

* A collection of procedures and techniques
used to convert data into meaningful
information in a business environment
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Statistical Procedures
Descriptive - Information
Inferential Lol
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Data =«

i)
Variables
A B | C | D | E | F | G |
Units Competing Advertising Age of Market
; Book| cola P39°5 " Books  Budget Author Classification

— 2| 1 15000 176 5 25000 49  Social Sciences

3| 2 140000 296 10 83000 57 Business

0 4 | 3 | 75000 483 7 40000 29 Business
c 5| 4 100000 811 14 29000 37  Social Sciences

) 6| 5 26000 302 9 52000 35 Business

j = 7| 6 33000 411 15 33000 43 Business
4 @ 8| 7 59000 333 7 19000 51  Social Sciences

;J E - 9| 8 103000 602 4 37000 62 Business
) 10| 9 88000 504 12 51000 33  Social Sciences

N 11| 10 10000 204 3 30000 50 Business

@) 12] 11 9000 376 4 19000 26 Business

O 13| 12 77000 600 7 41000 40 Business
14| 13 59000 400 3 26000 44  Social Sciences

15| 14 183000 597 8 51000 59 Business
— 16| 15 16000 126 1 27000 38 Social Sciences
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Statistical Procedures wiayiceisy

» Descriptive Statistics « vy

- Procedures and techniques designed to
describe data uww sy e, e

e |Inferential Statistics . wvswcway

- Tools and techniques that help decision
makers to draw inferences from a set of data
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Descriptive Procedures

 Charts, graphs, and

$45,000

$40,000

tables vl W5
£ $30,000

o Jshally Al o gl 5 AL & us ) 2 525,001
£ 520,000

$15,000

$10,000

$5,0004

$0 4

Fruitand  Meatand Canned Goods Cerealand  Other
Vegetables  Poultry ~ Department Dry Goods

* Numerical measures

N

>

—' ' Sum of all data values

Average =-

Number of data values
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Inferential Procedures wys.s csisy

 Estimation - =

- e.g., Estimate the average family income of
all families in a city based on the average
income of a sample of families in that city.

Al elli & ¥ Gedie Jao daugie Glo 3l Ledte b ) aoead 80l Jan Jasgie iy a8 (i) Jas e
* Hypothesis Testing - cuei s
- e.g., Use sample evidence to test the claim
that the average family income exceeds

$45,000 per year.
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1.2Procedures for Collecting Data

Experiments

Telephone surveys

Written

questionnaires and
surveys

Direct observation

P Pearson ALWAYS LEARNIN

and personal
interview
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Data Collection Techniques

Glilul) pes 43y )k
Data Collection Wl Gluls
Method Advantages Disadvantages
Experiments Provide controls e i Costly Al
e Preplanned objectives uw.iwcs sy | Time-consuming <) i
Requires planning =3 <k
Telgphone Surveys Timely L Gl Poor reputation . ;..; ju
P el Relatively inexpensive Limited scope and length
Mail Questionnaires | Inexpensive << e Low response rate
Written Surveys Can expand length Jsli 33 of e Requires exceptional clarity
A58 Sl sl Ll SBLAST Can use open-end questions ke ol Jane
A giie Aled 3 Aliud padiy o oSa L) s gudn 5 Gl
Direct Observation | Expands analysis opportunities Potential observer bias
Personal Interview | No respondent bias = o=fc=x | Costly ~ Jeisall S s
3l Aaadally dpad sl ALE) il S o g Y 4l
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Other Data Collection Techniques

* Focus Groups
 Documents and Records

- Studying existing data (secondary data)
contained in databases, financial records,
annual reports, etc.

- Potentially less expensive than generating
primary data but may not be complete.

o Oy Gl
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1.3 Populations, Samples, and Sampling Techniques

* Population - &=

- The set of all objects or individuals of interest.
or the measurements obtained from all objects

A an o 3 o LYY e (0 e sena-

or individuals of interest o i oSt S o un
 Sample -« =
- A subset of the population oo s-

e Census - s

- An enumeration of the entire set of =«
measurements taken from the whole population
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Population vs. Sample

Population Sample

abcd bc
efghijklmn ghkIlmn
opgqrstuyv orsyv

WXYyz w z

A Subset of the Customers

eSlanl) (o e Ao gana

All Customers in the Market Area
é}d\m‘;cw\@m}
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Parameters -

« Parameters * -~

- Descriptive numerical measures, such as an average or a

proportion, that are computed from an entire population
ALeSly aaine (o Loloon Ay A1 cpatl) ol o gial) Jie dba g Ay unlin-

 Examples: - aui

The average yards gained per play by all NFL teams in
the 2016 season

The proportion of all university students in California who
have more than $40,000 in student loans

2016 e (8 (S 3 anill 3 € Aol (§ 5 anen J (e A JSI dpai€all o Hl) Jass e
AUl g il e Y 0 ll 40 (e ST agaal (pall Ly iillS 8 cilaalad) C0Ua aen G
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Statistics ww

o Statistics - <l

- Descriptive numerical measures, such as an
average or a proportion, that are computed
from a sample selected from a population.

Lo i (50800 Ao (g Lgluen o ) Al) gl Jaws gl Jie i 5 Agad ) Gulie
« Examples: . i
The average credits taken by a sample of
students at @ university. cowossom s w o s swns

The proportion of defective parts in a sample
of parts selected from the parts made by a

e 3R ¢l Jal) Ao 8 Lyl o) a1

automotive supply company. oL nn w0l
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Sampling Techniques oo

o Statistical - -

- Sampling methods that use selection
techniques based on chance selection

daall Hlaal o aaled il LAY axdiud Al Ciligal) 381 (3 -

e Nonstatistical - i e

- Methods of selecting samples that use
convenience, judgment, or other non-chance
processes

dinall pe clileall (e b e ol aSall ol dal ) andiod ) Clgal) AN (3 -
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Sampling Techniques e iz

el 231 b
Sampling Techniques

ilaay) e Sliel) A4 Ailaay) cluall 23]
Nonstatistical Sampling Statistical Sampling
Convenience || Judgment | | Ratio Simple Systematic
i) < e Random oy
Alagusy &l ple
Stratified Cluster
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Statistical Sampling wuws cs

* Items of the sample are chosen based on
known or calculable probabilities.

o ClaallALEN 5 485 pead) VLAY Galad e el jualic jlal 2y

Statistical Sampling

(Probability Sampling)

(Aallaiay) i) 3a1) dplaay) cilinll 24

Simple Random Stratified Systematic Cluster

Ao & e cER s s e
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Statistical Sampling ey cw s

* Also called probability (or random)
sampling

» Allows every item in the population to
have a known or calculable chance of
being included in the sample

(A sl of) Allaia¥) Cilipall 22 gl ey g
o Al daal Y Claall AL Gl g e daa b o Jsanlly aaiaall L3 jaic (S ey
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Simple Random Sampling . uise e

« Every possible sample of a given size has
an equal chance of being selected

+ Selection may be with replacement or
without replacement

» The sample can be obtained using a table
of random numbers or computer random
number generator

o LY A A sl dua i (re anan Aldiae dipe S pal
o Jlaia¥) s ol Jlaiuy) & LAY OsSy 28
o smesSIL 4l pal) QB Y1 N se ) 4 sdial) S8,V Jsan aladiuly Al o J geanll (Sa
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Sampling Methods - Sumrpﬁg_ru)éd

13 ok

Population
(N items)
( palial) ) cnﬁ.&d\

Sample Sample Many possible
e — — — — — — — — — — — ] (n items) samples
(malind) 2ac ) Auall (raliall 22e ) Al AiSaall Ciligall cpe dpaal)
sl A3

Sampling Techniques

Nonrandom Random
o PR SANBINS
Convenience Sampling Simple Random Sampling
Judgment Sampling Stratified Random Sampling
Ratio Sampling Systematic Random Sampling
Al e 28 Cluster Sampling =575
?S;M Glie 24 M;@_un :g.;\}:,J\ Ciliall 331

il 34 4 0 giiall i) 32
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1.4 Data Types and Data Measurement
Levels

The starting point in analyzing data is to
know what kind of data you have collected.

Llerany uad Al cliladl & 6348 jea o bl Judat 8 Aol ddass
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Data Types cuwaeui

e Quantitative: . <

- measurements whose values are inherently

numerical o3 e e 05 3 Sl
(JUukY) 2 Jin) Juadia

- discrete (e.g. number of children) (==so5 &) s
- continuous (e.g. weight, volume)

e Qualitative: + s

- data whose measurement scale is inherently
categorical (e.g. marital status, political
affiliation, eye color) e s s o cu

(u;ud\ ujxj ‘s_?_ul:uﬂ\ :—LABYU cz\:\cuﬁ;‘)ﬂ FUPN d.m)
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 Time-Series: - s
- a set of consecutive data values observed at

successive points in time (e.g. stock price on
daily basis for a year) e s 3 G 3 D D S o

ale sadl e s el o agull e i)

e Cross-Sectional: « k.

- A set of data values observed at a fixed point
in time (e.g. bank data about its loan
CUSTOMErS) ooy lithadt cus 01 Sl o5 o e s

(025 Al eSee Joa el clily Ji)
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Data Timing Example s «aso

| /\ Sales (in $1000s) |

/ \ Time
Atlanta 435 || 460 | 475 | 490 > S
Boston 320 || 345 | 375 | 395 | weems
[Cleveland || 405 || 390 | 410 | 395

Denver \260 / 270 285 | 280

Cross Sectional
Data

Ladaital) i)
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Data Types and Data Measurement Levels Summary

Gkl
Data Timing Time-Series Cross-Sectional
a3l Judlad) Geri,
Data Type Qualitative ] ( Quantitative
s —
Ll iy s 'L J' ¢ ¢
Data Levels Nominal Ordinal Interval Ratio

A__.;AM\Y‘ L;‘:G): <l @ Auud

’P Pearson ALWAYS LEARNING Copyright © 2018 Pearson Education, Ltd. Slide - 25




Business Statistics 1
Page 26 of 42

I
IQ ISCADEMY

Glaglra ) Uil Jagas

Transforming Data to Information

Data

\

Statistical Tools
Lilasy) &l 5aY)

Information

g

—

Slide - 26
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A Typical Application Sequence

Determine a Need for Data
Ul dalal) paasd

1

Define the Population
il iy o

|

.

[ Determine What Data You Will Need

Lealinis Sl cililpl) aaa

I

r

.

Decide How the Data Will Be Collected

ULl pes s (S ) 8

I

r

Al g daail) Ly )8 A

) . - .- N
Decide on Statistical or
Nonstatistical Sampling
) 3:‘\1 -~ ‘){\ e J\ 23‘\1 -~ ‘?{\ C"_:L'\:\ﬂ\ kY| uUu J\)é A y,
) A l )
Determine Data Types and
.. Measurement Level
) ohall (5 giuse 5 il ) 53l s y
) 4 A a
Select Graphic Presentation Tools
gl pa ) < gal daa
_J l J
\ )
Compute Numerical Measures
Aga0ell il Cillies
_J l _J
\
Decide on a Census or a Sample Write the Statistical Report
L a4 )

P Pearson ALWAYS LEARNING
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A Typical Application Sequence

Step 1: Determine a Need for Data:cusisen sms1 s
- Research the issue e s
- Analyze business alternatives =005 L L
- Respond to request for information
Step 2: Define the Population; s s 220
- All items of interest
- Determine how to gain access to the

: Laiay) ety pealiall xsea-
population =7 5T
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A Typical Application Sequence

Step 3: Determine What Data You Will Need:
- ldentify the key variables
- What categorical breakdowns will be needed?

Step 4: Decide How the Data Will Be Collected:

- Experiment eabiniu Al UL 3aa% 23 5 ghal)
- Observation S
. fhals dlia o Sin 4yl JlaeY) L
- Automation i) gas ss (S ) 14 85k
- Telephone Survey O
. G st
- Written Survey i) s

: S el
Personal Interview = S50
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Data Types and Measurement Level

Step 5: Decide on a Census or a Sample: s si s olsy 18 3535 :55 5kl
- Census: All items in the population v e e s
- Sample: A subset of the population el doo Ao sume il
Step 6: Decide on Statistical or Nonstatistical Sampling:
- Statistical Sampling: ‘ N
- Simple Random Sample :ﬁﬁ?: fﬁi\‘ S R e
- Stratified Random Sample . i
- Systematic Random Sample . =45 =r

Lnsdic Ll pde Lie
Aglaay) ye ciliall 30

* Cluster Random Sample Sl e i3]
- Non-statistical Sampling: st &

« Convenience Sampling

* Judgment Sampling

'P Pearson ALWAYS LEARNING Copyright © 2018 Pearson Education, Ltd. Slide - 30
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Data Types and Measurement Level

: okl (5 sine s il &) g3l a5 17 5 shadl)

Step 7: Determine Data Types and Measurement Level:

The methods of descriptive statistical analysis that can be performed
depends on the type of data and the level of data measurement for

. . g5 Sle Lo alidll S Al Aa gl Slasy) diadll (3 5k aaiad
the variables in the data Set. i e i it ciw o s s s

Step 8: Select Graph Presentation TOOIS: it sl o e el 2 18 5500

Quantitative Quallta.tlve
=S Lt
Frequency
Cross-sectional Time series distrjbl),gion
dumbia A 3l JaS) B
| Bar Chart
Frequency Line Chart 22 e
Dlstrngjsglon RPN
)58 - , i
&35 ’ ZI)?QEDSIT
Histogram Par Chart
all W oY1 il ol
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Data Types and Measurement Level

Step 9: Compute Numerical Measure: g2l ol clus 19 85kl

Range Median
dl-kﬂ\g o S aiae e
Variation Types of Central Location M
Interquartile | m——— Measures fj\n
Range bl o)
=)l 5&3\ el 5 hea o) Jidal
) Descriptive Mode
Variance and analyin)s Py il
Standard moarison Percentiles
Deviation comparisons Quartile
el Gl a5 ) sl
che:;:'es Coefficient of
uartile ot
oo e
Box and Standardized
Whisker Z - values
2l (B saia B 50 7 o8
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Data Types and Measurement Level

Step 10: Write the Statistical Report:

There is no one set format for writing a statistical report. However, there are a
few suggestions you may find useful.

-Lay the foundation; provide background and motivation for the analysis.

- Describe the data collection methodology; Explain how the data were generated
and the sampling techniques were used.

- Use s logical sequence; follow a systematic plan for
presenting your findings and analysis.

- Label figures and tables by number; employ consistent numbering and
labeling format.

tban) AU 110 3 gl

Ewu&ﬁg\ﬂb\ﬁ‘ﬂ uaz_:;ﬂ\_m “ﬂhc.ej g;—'\-“m\y‘ ﬁ)ﬂ\hﬁﬁdm@umhﬁy

el 38T L aladial 488 s i) eli) a1 (S o 580 Ll aen daagie Caia g, Julaill wdlal) 5 Ala) yub 63 ¢l el -
ol Aalal) Sl g il (o yal Angie Aad ail | ilaial) Judul) aladiul-

é.mla ds.ﬁu Cladald) c.'a}} (a..)g} M e'.};:\u\ €22zl [ERIREN d}b&.“} PGJ‘Y‘ W-
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Describing data using numerical measures.
1- Measures of Center s o At sl i, cli ey

Population Mean - Example Ju - o se b s

» Each day, a local hospital counts the number of patients that are in
the hospital. This is called the hospital census. The hospital is
interested in only the census data for the past 10 days. This is the
population of interest. The data are shown below:

MM\@HM\ J\M\Mu\hj M\‘;wJPJA\ L:““)AS\ Qac ;Lmhé;a‘_éﬁﬂ“meﬂ Qﬁds
bl A o L) ALaia W) Jae acinall sae 58 138 dpalall 8 el AL Slaeill iy

216 255 330 254 348

317 292 267 310 295

E XI- =216+255+330+..... 310 + 295 = 2,884 = 288.4
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Median s

 The median is a center value that divides
a data array into two halves (Ma).

*(Ma) e ) DUl Caim ans 1 4 S 5l Al 58 Ty )

e Data Array - cuwsu,.

- Data that have been arranged in numerical
Order Laae Lt i &8 (Al i)

1

e Median Index : =5 i=gn

- /= The index of the point in the data set corresponding to the
median value  iau sidl Ll A6 il de sene (5 ALEI b5

- n=Sample size L s
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Mode s

 The mode is the value in the data that occurs

most frequently
oS JS0 Gaat il bl 8 53 s sall dail) g J sl
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2- Measures of Variation &+ o2

 Range - s
- Simple range I T
- Interquartile Range =~ <= <
* Variance - wa

Standard Deviation -« ¢t <
Coefficient of Variation - cau g

’p Pearson ALWAYS LEARNING Copyright © 2018 Pearson Education, Ltd. Slide - 37
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Range sl

« A measure of variation that is computed by
finding the difference between the
maximum and minimum values in a data

Set o il de e g aill oW1 asllg B aal G A ) JSA (e b 25 o3 il Gilida

+ Simplest measure of variation ol ol

* Is very sensitive to extreme values = “=~
. . . o bl s dalady

* Ignores the data distribution )
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Population Variance o

Tane giall (e Il il iyl lilonal) Jas sia

* The average of the squared distances of
the data values from the mean

G =

) ;(Xz_u)z

N

1 - population mean, M- population size
el 2xe daw gia aainall aaa
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317
292
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x
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Population Standard Deviation

gainall (g jLmall il oY)

Gladtul Y cplal) uliia

+ The most commonly used measure of
variation |
Ol s gl o 51 53400

* The positive square root of the variance

i I 2
5o f5- ”(XN 1)

Al bl cilas g pudd 4agal
Has the same units as the original data
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Coefficient of Variation «sa g

* Is used to compare two or more sets of
data measured in different units

: PopﬁTz\ation clV

CV =2 (100)%

adinall (g jbadll il sy fem——
Where: o =population standard deviation @70 1 = poptlation mean

. Samwple cV CV="(100)%
X

Tl T 5
Where. s =sample standard deviation an7d x = sample mean

4 ':“uﬂ L..;JI:IMM «al i)
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Standardized Data Values s=s i .

The number of standard deviations a value is
from the mean. - s oe bii o cisam e

Standardized data values are also referred to as
o Z o pudy san sal) il ad ) Ul Ly
Z SCOres. X- original
B Z g X data value * - <

POpUIatlon Z SCOore Z:_u L/ - population
o mean # e s
o- population

standard

inall (5 jlall il asy)

Sample z score X—X deviation
X- sample

N mean s -sample
standard
deviation

F- Al (g el il yaiy) o g

Llas 7 Al
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