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Kindly read carefully the course syllabus first

My Rules

* Listen Carefully

* Do not talk with your friend in class.
* Raise your hand for asking.
* Do not be late for lecture.
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Introduction to Statistics

Lecture 1
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l)z?%deﬁmtlon of statistics. &flj}g.\ 5 a
2) How to dlstmgmsh befvwieen a pop )at on eg\d a sample. S L\Ws\

3) How to distinguish between qualitative data and quantitative data.
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4) How to dlst1ngu1sh between descrlpﬁve staﬂﬁgtlcs and 1nference
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statistics.- “r e

5) How to construcg a frequency dlstl%{ltion including limits,
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mldpomts relative frequ)e?lmes Percentage frequency table,

cumulative frequency table. S "J\JJ SR
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Introduction to Statistics
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The reasons for the appearance of Statistics:

Cen‘sus communlty
O
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Inventory of the wealth of individuals.

SN

- Data on births, deaths and production and

consumption. <=
D)
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Introduction to Statistics

Statlstlcs is defined as the science that deals with the methods of collecting,
organizing, tabulating, and analyzing data in order to derive meamngful

an
and valid 1nterpretat10n§\ AN

.~
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Collecting B8 Organizing Presenting Analyzing Interpreting

R
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* Questionnaire * Classification * Textual * Mean * Conclusion ~ ,p;y
"

* Surveys “A?\) ‘( * Tabular form * Tabular * Median * Recommendations
* Interviews “V \’\A * Graphical Rep * Graphical * Mod
® " L\ ®

Observations Oc(f)i(} SD
* Forms * Variance

* Social Media
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Any record, descriptive account or symbolic representation ot any attributes,
event or process expressed 1n measurable form 1s considered as ‘Data’.

Data consist of information coming from observations, counts, measurement, or responses.

The singular fé))r data 1s datum. P \ e
\I = = ! ' O’)
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Data Collection Method: VA :

C(/’Lo" tﬁa. & 2 o
*Census «— &2
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Data collected from all the individuals 1n a population @ C‘f ‘ /«z%‘ Aﬁ?} 3‘{ c Ul A o

* Sampling Method <— A”"Q ;;

Sample 1s the portion of the population selected to study the characteristics of the whole population
oV op Lo |
[t should have characteristics similar to population,
e A S

size of the sample should be adequate for reliable results
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StatisticS is the science of collecting, organlzlng,
interpreting data in order to make decisions.
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There are two types of data sets you will use when studying statistics. These data sets are
called populations and samples.
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Definition of a population

‘ d % ¢
(p.g. 3 Larson and Farber) )3 - 3(( $(C
A population In stit‘istics /\ j) AS Y Zf(\;)\

population 1s the c¢ollection of af/ outcomes responses, measurements, or
counts that are of interest. For example, 1f we are studying the weight of adult
women, the population 1s the set of weights of all the women 1n the world.

, the population could be@all the students enrolled at a university,
or all the homes 1n a city.



Definition of a sample PPN Q e 33 % o &3 <
(p.g. 3 Larson and Farber)
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A sample 1s arsubset, or part, of a population. In order to use
statistics to learn things about the population

, a survey of 1,000 randomly selected students could be
used to estimate characteristics of the entire student population
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Reasons for drawing a sample, rather than study a

population

(
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1. bring the population to a manageable number
pAZD < ASON
2. Toreduce cost. >
- =4
3. To help in minimizing error from the despondence due to large

number 1n the population.

4. Sampling helps the researcher to save time.
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Definition of a parameter and a statistic 8 R
(p.g. 4 Larson and Farber)
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1. A parameter 1s a numerical description of a population
characteristic. A - -
O:lr SN VY o
2. A statistic 1s a numerical description of a sample ~ N
characteristic. «;"‘) v ey
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Sample vs. Population N B8 )
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Population
parameter vs. statistic
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Note: It 1s important to note that a samgle statistic can differ from sample to

sample whereas a population parameter 1s constant for a population.
- >3 w\/
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* Focusés on orgahizing, summarizing, and presenting data in a meaningful way.

* Includes techniques like calculating measures of central tendency (

) and dispersion ( )

* Uses graphical representations like histograms, bar charts, and scatter plots to
describe data.

2.Infe£ential Statistics: 54/'0/»'//* _ @2{‘ z-? (VAR dﬁ} \
. ”Aim's"%’(') draw conclusions about populatioﬁs based on sample data.

anolves techniques like hypothesis testing, confidenge interval estimation, and

regression analysis. .

. llows researcl\_‘ers to make inferences and predictions about the broader
* population.
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TYPES OF DATA

(p.2. 9 and 10 Larson and Farber)

EEP o )th:(rf ~p V2
Qualitative data consist of attributes, labels or nonnumerical entries.
AMS‘ ga/)»s t.-f /(é’\;'

Quantitative data consist of numerical measurements or counts.

Data at the nominal level of measurement are qualitative only. Data at this level are
categorized using names, labels, or qualities. No mathematical computatlons can be made at

this level. gedt & V- pap S

Data at the ordinal level of measurement are qualitative or quantitative. Data at this level

can be arranged 1n order, or ranked, but differences between data entries are not meaningful.

Data at the interval level of measurement can be ordered, and meaningful differences
between data entries can be calculated. At the interval level, a zero entry simply represents a
position on a scale; the entry 1s not an inherent zero.

Data at the ratio level of measurement are similar to data at the interval level, with the
added property that a zero entry 1s an inherent zero. A ratio of two data values can be formed
so that one data value can be meaningfully expressed as a multiple of another.
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An 1nherent zero 1s a zero that implies “none.” For instance, the
amount of money you have 1n a savings account could be zero
dollars. In this case, the zero represents no money; 1t 1S an

inherent zero. On the other hand, a temperature of does not
represent a condition in which no heat 1s present.

The temperature 1s simply a position on the Celsius scale; it 1s not
an inherent zero
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We know After coll&c cting the data there are 1mp0rtant steps to organize the
information and present it eftectively., S
A\ )X—L\ y»o)/ g1

Now we will learn what a frequency distribution table 1s and how to create

It using - » ~ -
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Definition of frequency table RN f RN
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(frequency distribution) 82
(p.g. 38 Larson and Farber)
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A frequency distribution s a table that shows classes or intervals of data
entries with a count of the number of entries 1n each class.
ount 0L 1N¢ NUMDELC .

. <) PR
A )”?\3 o) St );3\
This table displays the number of times (frequency) each value or category
appears 1n the data.

The frequency (f) of a class 1s a number of data entries in the class.
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Class
Intervals

KFrequency

3 50-59

5 60-69

18 70-79
16 80-89

8 90-99

Total
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We will learn how to create:
* Frequency table. fA= S
* Relative frequency table. @ \

* Percentage frequency table. (

* Cumulative frequency table.c,ui‘:“)‘ ~
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Example Frequency Table: )}3 03 % 83 3{(
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Table 1: Frequency Distribution of Exam Scores
Exam Score Relative Percentage Cumulative
Interval trequency Frequency Frequency Frequency
59 -0 12 0.12 12% 12
69 - 60 25 0.25 25% 37
79 - 70 38 0.38 38% 75
39 - 80 20 0.20 20% 95
100 - 90 S 0.05 5% 100
Total 100 1.00 100% -
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How to create a frequency distribution table using Excel?
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Example 1 p.g. 39 Larson and Farber :

The following sample data set lists the prices (in dollars) of 30 portable global
positioning system (GPS) navigators. Construct a frequency distribution that has
seven classes.
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Frequency distribution for quantitative data

For large samples, we can’t use the simple frequency table to
represent the data.

We need to divide the data into groups or intervals or classes.
S0, we need to determine:

* First step :the number of intervals (k).

* Second step :the range (R).

* Third step :the Width of the interval (w).




The number of intervals (k) ® R - 8 ®

A small number of intervals are not good because information
will be lost.

A large number of intervals are not helpful to summarize the data.

A commonly followed rule isthat 5 < k < 20

We select 7 intervals 1n our example.
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The range (R) 3

P Pt 209 /5 40\9 é’ K
[t is the difference between the maximum and the minimum
observation (entries) 1n the data set.

R = the maximum entry - the minimum entry
R =450-59 =391



The Width of the interval (w) 2

Find the class width as follows. Determine the range of the data, divide

the range by the number of classes, and round up to the next

r

. 4
convenient number. R o 4t 6 )

IS

Class intervals generally should be of the same width.

W=391/7=55.86 Round up to 56.

S
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Determine the Class Intervals:
* Identify the minimum and maximum values 1n the data set.
* Decide on the number of classes (k) you want to use (seven classes).
* (alculate the class width (W) by dividing the range (R) of the data (max - min) by the
number of classes ‘ )
LT A I

R = the maximum entry - the minimum entry

W=R/K
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Create the Frequency Distribution Table




a AutoSave

E| z)v Q'V v Book1 - Excel

@ No Label

Fle Home |Insert Pagelayout Formulas Data Review View
& (A drn A T =
(@A ~ = = =
. B I U v~ o Ay
S a - €= 3=
Clipboard N Font ~ Alignment
18 v i XV fx 170
A B C D E
2
3 the prices
- 250
S 150
6 250
7 325 Max 450
8 70 Min 99
9 350
10 200 Range (R) 391
11 400
12 130 the class width (w)| 55.85714
13 90 w=36
14 130
15 300
16 450
17 160
18 200
19 59
4 > Sheet1 4
Enter 'f)’( Accessibility: Investigate
,.0 == Q Search

£ Search

Automate

Number

Help

Styles

Class interva

bin

59-114

114

115-170

170

171-226

227-282

283-33

39-394

~
D
395-450

total

- 0 X

(3 Comments |
\

]
™M
<

Cells Editing Sensitivity Add-ins e
vV
J K L M N O P a
v

4 G >




- @

Fle Home |Insert Pagelayout Formulas @ Review View Automate Help

{3 Comments |

e v ["F| Queries & Connections 7 — i S ] ] n
2B AT m [ AN GH = BEp BZ -
Get [6 [3 '; Stocks (E C e ” Z| Sort Filter )= Text to Bx = What-If Forecast Outline
Datav B [h [ tocks (En...  Currencies... ¥ A N@ Advanced ~ Columns =¢ . [@  Analysis v Sheet v
Get & Transform Data Queries & Connections Data Types Sort & Filter Data Tools Forecast Analysis e
19 v i X fx 226 v
._ A B C D E F G H | | J K L M N O P a
2
3 the prices
4 250 S
5 150 Data Analysis
6 250 Class interval |pjy Analysis Tools
Anova: Two-Factor With Replication
7 325 Max 430 59-114 Anova: Two-Factor Without Replication Cancel
8 70 Min 59 115-170 Correl.ation
Covariance
9 350 171-226 Descriptive Statistics Help
Exponential Smoothing
10 200 Range (R) 391 227-282 F-Test Two-Sample for Variances
11 400 283-338 'H'istoc']rain: i —
12 130 the class width (w)| 55.85714 339-394 frovingAverat
13 90 w=56 395-450 o
14 130 total total
15 300
16 450
17 160
18 200
19 59 v
< D Sheet1 + : 4 G
Ready Flash Fill Changed Cells: 7 ')%’( Accessibility: Investigate - - i + 100%

’ == Q Search




File

+ -
+ +

B3

O 0O N O Orpbs WON -

o
o

b | e=h
N -

13

14
15
16
17
18

<

Home Insert Pagelayout Formulas Data Review View Automate
B I [
[ [ —S
=k @
Get & Transform Data Queries & Connections Data Types
v i fx 226
A B C D E F
| the prices]:
| 250
. 150 |
| 250 |
| 325 | Max 450
70 | Min 59
| 350 |
| 200 | Range (R) 391
| 400 |
. 130 | the class width (w)| 55.85714

Point

S

90

130
300
450
160
200

>

Flash Fill Changed Cells: 7

w=y6

+

'ﬁ’( Accessibility: Investigate

P Q  Search

@

Help '3 Comments |
Z N — i & ] . Data Analysis
AV - e/ —— L
)% b 25 Outline
& cs v (@ ’
Sort & Filter Data Tools Forecast Analysis e
AV
H | 1 J K L M N . O P a
Histogram ? X
Input I [ oK
Input Range: $B$3:$8$33| +
— Cancel
Bin Range: +
Class interval |bjr Labels Help
59-114

Output options

115-170 -
o Output Range: =

171-226 () New Worksheet Ply:

227-282 O New Workbook

283-33 .
[: Pareto (sorted histogram)

339-394 (] Cumulative Percentage

3 95-450 [: Chart Output

total tot. y
v




File

Home Insert Pagelayout Formulas Data

(&

& [&
= [/

Get & Transform Data

14
15
16
17
18
19
20

<

Point

S

(& B P

v i fx 226

A B

the prices
250
150
250

325
70

350
200

400
130

90

130
300
450
160
200
59
130

> Sheet1

Flash Fill Changed Cells: 7

Review View Automate

i ﬁ ZJ
_@ ,
—u A 4
Queries & Connections Data Types
C D E F G
Max 450
Min 59
Range (R) 391
the class width (w)| 55.85714
wW=36
+

')';’( Accessibility: Investigate

Q Search

@

Help '3 Comments |
7 Y NS = a M B T ] ~a 7 Data Analysis
\ | Z - 1 — L
\é - 25 Outline
& = ’
Sort & Filter Data Tools Forecast Analysis M
H I J K L M N O P a
Histogram ? X
Input [ -
T i 1 : . 1
Class interv 'bin : Input Range | $B8$3:$B$33 X |
: » — Cancel
115-170 | | 170! | (@ Labels Help
171-226 E 2261 Output options
227-282 i 282E (o) Output Range: i
283-338 i 338§ () New Worksheet Ply:
3 3 9-3 94 E 394; O New Workbook
395-450 : _______4_§9.} [_] Pareto (sorted histogram)
total [:] Cumulative Percentage
(] Chart Output
y,
—— l
v




File

Home Insert Pagelayout Formulas Data

e

O P

& [&
= [B

Get & Transform Data

K6

14
15
16
17
18
19
20

<

Point

S

v o NV fx

A B

the prices
250
150
250

325
70

350
200

400
130

90

130
300
450
160
200
59
130

> Sheet1

Flash Fill Changed Cells: 7

/
Z )
1 %
b &
Queries & Connections Data Types Sort & Filter
226
C D E F H
Histogram ? X
Input terval |bin
| K
Input Range: $B$3:$8$33 i © 14 114
| C I
Bin Range: $1$6:51$13 . s anee 70 170
Labels Help t26 226|
82 282
Output options 38
: $K$6 + 538
o Output Range: ‘ = | 9 4 394
O New Worksheet Ply:
g 50 450
O New Workbook
] total
(] Pareto (sorted histogram)
Cumulative Percentage
(] Chart Output
\, y
+

'),"i)’< Accessibility: Investigate

Review View Automate

== Q Search

>
oy
e ———

Help

{3 Comments |

-

— E i £ = - " = Data Analysis
- i > L
E Dg Outline
co v (@ ’

Data Tools Forecast Analysis M

J K L M N O P a

Select any cell
v

4 G




Bl AutoSave H ©v ¢ T Bookl - Excel (P No Label £ Search @ - ) X

Fle Home |Insert Pagelayout Formulas Data Review View Automate Help '3 Comments |
b il Queries & Connections % — A E’EJ ] ) l_ ' Data Analysis
ﬁ b E’ e o 2L EE Y \ G E = B, BT h y
Get I:a [?9 Refresh Stocks (E c S v Z| Sort Filter % Text to ﬁ‘ 55 What-If Forecast Outline
Datav = [‘é Allv B tocks (En... Currencies... v A E Advanced Columns =X . @  Analysisv  Sheet v
Get & Transform Data Queries & Connections Data Types Sort & Filter Data Tools Forecast Analysis M
020 v S Jx v
A B C D E F G H | J K L M N O P a
3 the prices
- 250
S) 150
6 250 Class interval |bin bin  Frequency
7 325 Max 450 59-114 114 5
8 70 Min 59 115-170 170 8
9 350 171-226 226 6
10 200 Range (R) 391 227-282 282 5
11 400 283-33 338 2
12 130 the class width (w)| 55.85714 339-394 394 1
13 90 wW=36 395-450 450 3
14 130 total total 0
15 300
16 450
17 160
e 500 Output
19 99 | |
20 | 130 [pa ] | | v
ge Layout
{ > Sheetl + : 4 8
Ready % Accessibility: Investigate el i + 100%

’ == Q Search




u AutoSave E IQ ~ QJ

File

Home

G

Get

Data v

Insert

Get & Transform Data

M18

g b~ W

14
15
16
17
18
19

<

B

| the prices |

Page Layout
P E Queries & Connections
g

Refresh

250
150

250
325
70

350
200

400
130

90

130
300
450
160
200
99

Sheet1

v Book1 - Excel @ No Label

Queries & Connections

Formulas

Stocks (En...

Review View Automate

Data Types

/O Search

Help

R

PN N>»

Currencies...

KK

D
Max 450
Min 59
Range (R) 391
the class width (w)| 55.85714

w=y6

Select destination and press ENTER or choose Paste

7
l Sort Filter T

\& Advanced

Sort & Filter

Class interval

59-114

115-170

171-226

227-282

283-33

339-394

395-450

total

114
170

226
282

338
394

450

GE

Text to
N
Columns %G ” @

Data Tools

® - o X
'3 Comments |

8o E-;l? S/if‘ = Data Analysis
=5 What-If Forecast ~Outline
Analysis ¥ Sheet v
Forecast Analysis v
v
L M N O P a
Frequency Class interval [Frequency
114 5 59-114
170 8 115-170
226 6 171-226
282 5 227-282
338 2 283-338
394 1 339-394
450 3 =45()
More 0 total
. v




B AutoSave & © Oy = Book1 - Excel (?) No Label £ Search @ o m] X
7 Comments |

Fle Home |Insert Pagelayout Formulas Data Review View Automate Help

|
2. v 2V [ﬂ

L 1A M| === B =s
@ - — = = = S« % 9 B 33 0O -
B I u 3] 0 A v - n . o
-5’ = 3= | % T 00 -3¢ 7 ] &~
Clipboard N Font Alignment Number Styles Cells Editing Sensitivity Add-ins M
IF v i XV fx =SUM(07:013) v
p A B C D E F G H I J K L M N O P =
3 the prices
4 250 the frequency table
< 1350
5 250 Class interval bin bin  Frequency Class interval .F requency.
7 325 Max 450 59-114 114 114 S 59-114 S
8 70 Min 99 115-170 170 170 8 115-170 8
9 350 171-226 226 226 6 171-226 6
10 200 Range (R) 391 227-282 282 282 5 227-282 S
11 400 283-33 338 338 2 283-33 2
12 130 the class width (w)| 55.85714 339-394 394 394 1 339-394 1
13 90 w=36 395-450 450 450 3 395-450 3
14 130 total total More 0 total =SUM(07:013)
15 300 SUM(number1, [number2], ...)
16 450
17 160
18 200
PR -~ v
< > Sheetl 4 .. b

Edit ’):32 Accessibility: Investigate



Table(2): Frequency Distribution for &3
Prices (in dollars) of GPS Navigators

Class interval | frequency
50.114 5 Remember :

* Use frequency tables for categorical data.

115-170 3 * You can also present numerical data as
171-226 6 interval.

e FEach table should have a number and a
783-338 9 e Table Number and Title the table.
339-394 |
395-450 3

Total 30
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Table(2): Frequency Distribution for &
Prices (in dollars) of GPS Navigators
Vad . _ 7
Class interval | frequency N L'Zy/ \C:\u/w)
50114 5 You can also calculate the relative <«
frequency, percentage frequency, and
115-170 8 : - "
cumulative wuency in additional
171-226 6 columns. SRR é‘f“ «
227282 5 aw uf
283-338 2
339-394 ]
395-450 3
Total 30




sge 3T oo H3 oo T eoe
=3 DETGRICIDIT¢ =3
Definition of the Class boundaries intervals =3

Class boundaries are the numbers that separate classes without
forming gaps between them. If data entries are integers, subtract
0.5 from each lower limit to find the lower class boundaries. To
find the upper class boundaries, add 0.5 to each upper limit. The
upper boundary of a class will equal the lower boundary of the

next higher class.

é/'J)) 5) 9 ep )
the class lower boundary— the lower limit — (0.5)
prEpe) ans S

the class upper boundary= the upper limit + (0.5)
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lower S the class the class
Pl Class interval lower upper class boundary
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the class upper boundary= the upper limit + (0.5)
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/ |Max 450
8 Min 59
9
10 Range (R) 391
11
12 the class width (w) 55.857143
13 w=56
14
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{3 Comments |
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the class the class
lower upper ,
Class interval lower upper class boundary
boundary boundary

‘ ‘ boundary | boundary
59 114 59-114 58.5 [7+0.5 58.5-114.5
115 170 115-170 114.5 n 114.5-170.5
171 226 171-226 170.5 226.5 170.5-226.5
227 282 227-282 226.5 282.5 226.5-282.5
283 338 283-338 282.5 338.5 282.5-338.5
339 394 339-394 338.5 394.5 338.5-394.5
395 450 395-450 394.5 450.5 394.5-450.5
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X

in(tjliisal class boundary frequency

59-114 58.5-114.5 5

115-170 114.5-170.5 3

171-226 170.5-226.5 6
2277-282 226.5-282.5 d
283-338 282.5-338.5 2
339-394 338.5-394.5 ]
395-450 394.5-450.5 3

Total 30
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Definition of the Mid-interval (Midpoints)

The midpoint of a class 1s the sum of the lower and upper
limits of the class divided by two.

The Mid—interval (Midpoints)=(the lower limit+ the upper limit)/2
. W { b,
AR aff) & S

2
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3
in(t?:‘ifsal midpoint frequency
59-114 36.5 d
115-170 142.5 3
171-226 198.5 6
2277-282 254.5 d
283-338 310.5 2
339-394 366.5 ]
395-450 422.5 3
Total 30




Definition of the relative frequency

: ¢ :
The relative frequency of a class 1s the portion or percentage of the
data that falls 1n that class. To find the relative frequency of a class,

divide the frequency (1) by the sample size (n).

/\/C:)\ / s\

the relative frequency = the frequency (1) / the sample size (n).
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Definition of the percentage frequency &3

the percentage frequency = (the relative frequency) X 100
or

the percentage frequency = (the frequency (f) / the sample size (n)) X 100
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Definition of The cumulative frequency &3

-~ // ) /(
w‘}/)‘ /\/AQ‘ g( (A\/\ \
The cumulative frequency of a class 1s the sum of the frequencies of that
class and all previous classes. The cumulative frequency of the last class 1s

equal to the sample size n.
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Table(2): Frequency Distribution for Prices (in dollars) of GPS Navigators {s{
Class interval | Frequency ;he relative the percentage | the cumulative
requency frequency frequency
114-39 5 0.1667 16.67% 5
170-115 8 0.2667 26.67% 13
226-171 6 0.2000 20.00% 19
282-227 5 0.1667 16.67% 24
338-283 2 0.0667 6.67% 26
394-339 1 0.0333 3.33% 27
450-395 3 0.1000 10.00% 30
total 30 1 100.00%
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Homework 8 V- 3:(( &3

From (Larson and Farber)

Use the Excel program and manual calculations to solve the numerical exercises:

> Ex1.1,P 6:1,2,3,4,9,6,8, 9, 10,11, 12, 13, 14,15, 19;
> Ex1.2, P 13:7, 8,9, 10,14, 15, 18;

> Ex21,P47:11,12, 14, 31, 32,33
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