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¥ mulative variable, Or a variable is called (uantitative variable when i
o HUIHH‘IC{II quantity or amount on each experimental unit.
Exgmples: Number of children, Price, Production in kg, Daily rainfall, S

T UMITCS &

Neasures

f

iscrete Variable: A variable, which can take, only isolated or countable
nfinite number of values is called a discrete variable.
Exaynples: Size of shocs, Size of nails, Coins etc.

° ﬁ:untinunus Variable: A variable that can take infinitely many values fver a
¢ertam interval or intervals is called a continues variable.

Exaluples: Age, Systolic blood pressure, Weight, Height etc.
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X Dis(lnérllsh between variable and constant? d

\nswer: HW

o T AF

-+ What dp you mean by change of origin and scale? Discuss it with an example?

Answer:

|

e Change of Origin and Scale:
hange of Origin: Shifting all values in a variable by a constant amounL

\ 5 .
o Example: If temperatures in Celsiud are converted to Fahrenheit (adding 32), it's n
changelof origin.

-~

o (
)" ol Exnmn‘c:__CangrlinuIcnalhs from meters to centimeters (m_ulllnlvl_q'u bv 100)is a -

Lhnngc of Scale: Multiplying all values in a variable by a constant factor.

AN |
b %
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B e lHun;_c of Orlgin nnd Scale: | R
S, (Change of Origin: Shifting all values in a variable by a constant amount, '
,j_,o:o E\nmi?lc. I temperatures in Celsius are converted to Fahrenheit (adding 32), it's
! clmngt* of origin.
e [Change of Scale: Multiplying all values in a variable by a constant factor.
< Examjfle: Converting lengths from meters (o centimeters (multiplying by 100) is n

changqof scale.

_e.

< Why is
Answer:

t necessary to shift origin and scale?

| e
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Scanned with CamScanner


http://www.onebyzeroedu.com

L™ WY LAY
\

."l
1
r‘-

Wh\' uh( ecessary to slnft origin and scale?
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Si mpllfv analysis or interpretation.

tandardize units for comparison.
<nhance visualization.

** What isja measurement of scale?

Answer: The

Examp
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measurcment of scale refers to the unit of measurem

es: Inches, centimeters, Kilograms, degrees Celsius.

it used for a variable.
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\

++ Whyisjit necessary to shift origin and scale?
“Answer:
' o Simplify analysis or interpretation.

e Standardize units for comparison.

° nhance visualization.

| PR

I+ \What is|a measurecment of scale?
\, Answer: THe measurement of scale refers to the unit of measurement used for a vanable.

Examples: Inches, centimeters, kilograms, degrees Celsius.
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Explain different measurement scales with examples?
Answer:

<
7 Measurement Scales:

!

1\ ~e Nominal Scale: The scale of measurement by which we can cl ssify and

identify a qualitative vanable according o different categories is called
nominal scale.

Example: Gender. Religion m. Marital status etc.

t

e Ordinal Scale: The scale of measurement by which we can classify, idennfv

and rank a qualitative variable according to different catesories is called
ondmal scale.

Example: Grading of a student. Size of a worker. Rating of an executive etc.

{ ¢ Interval Scale: The scale of measurement bv which we tan measure a
ST T o Sl = -

Whnlel - be
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1. e Interval Scale: The scale of measurement by which we can measure a
 quzlitanive venzble numenczlly on experrmental oait with arbitrary zero s
_~_T' , = onigm s callad mienval seale.
Qummmme data with egoal intervals, but no true zero poinL
‘ Emmplr. Body temperature. Marks obtained by students. Calendar time etc.
{ e Ratio Seale: The sczle of meesurement is called rztio sc2le when a
guannhi=ive vznzble is meesimed oumencally on experimental umnt with

K

| hsoliezesonign

i A -—*—*—‘-b

gantitarive data with eguoal intervals and a true zero point
Ex.m;‘ Ace. Weighe Height Number of children ete.

‘l
< Identify 'Lhe npes of \rm_bl:s and their scales of measurement on which the fo[lsmm,:

PR Sy 4 o8 § oo - e e e — - —
: x

‘.
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19 Interval Scale: The scale of measurement by which we can measure a

4. qualitative variable numerically on experimental unit with arbitrary zero as
~origin is called interval scale.

tative data with equal intervals, but no true zero point.
le: Body temperature, Marks obtained by students, Calendar time etc.
o Ratio Scale: The scale of mcasurement is called ratio scale when a

quantitative vanable is measured numerically on experimental unit with
absolute zcro as ongin.

ra(ivc data with equal intervals andla true zero polnt. |

: Age, Weight, Heighty Number of children etc.

the types of variables and their scales of measurement on which the following

AAAAAAAAAAA
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- 1dentily the types ol variables and their scales ol measurement on which the lollomng,
m‘r‘ix_i‘b ps'are measured:

1l
’

f Bt Rclignon of an employee of a factory (Muslim, Hindu, Buddhist, Christen ctc. ),
_o=n - =Official status of an employee, Monthly salary of an employee, Number of
family members of an employee, Age of an employee, IQ score of an employee,
Name of the students of BBA and Smoking status of an employce.

AAAAAAAAAAA

Answer:
- Characterist|cs Variable Typel Variable Type2 Measurement scale
Religion Qualitative Discrete Nominal
Official statug of an employee | Qualitative Discrete Ordinal
Monthly salarly of an employee | Quantitative Continuous Ratio
Number of family members of | Quantitative Discretc Ratio |
an employee
Age ol an emjjloyee Quantitative Continuous Ratio
10 score of an emplovee Quantitative Discrete/Continuous Intergal )
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< Practicing Ingeedicnts o
| |7‘ ."} ‘fE A L
1L Classity 'c:\cx af the fllowines as dienent measueement of seales: Sex, Marital status, Religious aftil
Slass i nuner, Politieal attiliation, Level of aducation, Opinion, Satistaction score, Mental health
| F )3 :
diszase risk, \chhonc nuber and shoe size,
1L State whethye cach of the followines are qualitative oe quantitative: Prone interest mte, Ractena ee

Tonking water, eneentage oCamsenic i wbewelhwater, Divoree rte, nvestient in business, Bank intere

Aesponse W a fope-pomt Likert seale, Car mumber and Prevalenee,
IV A building contractor has a chanee o buy an \}ld Lot of 3000 used bricks at an auction. She s wtene:

Jetenmining the groportion ot bricks in the ot that are eracked and therelore unusable for her enerent proje

dhe does nat haveienoueh time toinspectall lnstead, she cheeks 100 bricks o detenmine whether cach is er

.
! "
\_‘;“;‘ n\n\\‘.":‘\\ \0\\'\‘\ \L‘f\'\h:ﬁ\ \b\""\ \\*\‘\V '.\\\“\-'h\‘“\‘\"—'.r'-::u'\“ nr‘b" % iyt -Q\‘|‘l\“-\1~:"q‘\
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L. Classify cach

Class'room nuny

Di
1. Siate whethd

drinking water. Tie

|- -
Response to a 1o

IV. A building c
determining the

she does not have

'y

ng Ingredients

.}' |

of the followings as different measurement of scales: Sex, Marital status, Religious afTil

ber, Political afMiliation, Level of education, Opinion, Satisfaction score, Mental health -

J

i ! [
sease risk, TchphonIc number and shoe size.

'r cach of the followings are qualitative or quantitative: Prime interest rate, Bacteria cc

rceniage of arsenic in tubewell water, Divorce rate, Invesiment in business, Bank intere:

ir-point Likert scale, Car number and Prevalence.
mtractor has a chance to buy an ad lot of 5000 uscd bricks at an auction. She is intere:
roportion of bricks in the lot that are cracked and therefore unusable for her current proje

enough time to inspect all. Instead, she checks 100 bricks to determine whether each is et

c:nr'l unn!o'nlzﬁn )

-
g, ».‘\-rﬂ-\':ﬂ-ﬂﬁ'ﬂ' 101t _rranrrienhla vineralla A matiies A0 1l A L. B R
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Dis 'e:is: riskl
11 Swate W
drinking wa
Response 10
IV. A buildi
determining

. docs nol

inumbur Pollhc:ll.lﬂllmuon Level of education, Opinion, Satisfactian score, Mental healil si

wing Ingredients
r‘ —\t‘ ,'.
l- k‘

sicliol (hu. folhmuw.sasdll'hrcnl measurement of scales: Sex, Manital status, Religious alTil;.
Tclcphnm. number and shoc sizc.

ethet cach of the followings are qualitative or quanutative: Prime intcrest rate, Bacteria coun}
er. Percenta pe ol arsenic in tubewell water, Divoree rate, Investment in business, Bank interest r:

a four-point-Likert scale, Car number and Prevalence.

12 contractor has a chance to buy an old lot of 5000 used bricks at an auction. She is intcrested )
he proporton of bricks in the ot that are cracked and therefore unusable for her current project, bu
wve enough time to inspect all. Instead, she checks 100 bl’ifk.‘i (o detennine whether cach is eracked.
!

on. sample, experimental unit, measurable variable and nature of the vanable,

medical researcher wants to find the average systolic blood pressure of the employees of a big fimn.

s, 0 s:lmnlu of 50 cmnlrmc h1s b\.Cﬂ selected rmdomlv from llul lmn huh'Im. nunulanon l
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she does o
Find popula
V. Suppose
For this pur|

N
-‘.:

mulonlmclur hns a chance 1o buy an old lot of 5000 uscd bricks at an auction. S|

I‘.\'l L9 Y B

oy pmnl L 1Lcn scale, Car number and Prevalence.

f\-

)
is interested in

[ &
thg pmp(’u lmn of bricks in the lot that are cracked and therefore unusable for her culdent project, but
have Icnough__n_mc 1o inspect all. Instead. she checks 100 bricks fo determine whethei@och is eracked.
ion, sample, experimental unit, measurable variable and nature of the variable.
¢ systolic blood pressure of the employt

1 medical researcher wants to find the averag iofabig firm

yose, a sample of 50 cmployecs has been selected randomly from that fiorm. Indid@e population,

sample, expy

V1. Universi

students are

corrcspondinLg

and Agcofa

rimental unit, measurable variables and nature of the vanable.

y authorily needs the following information about the students before making decisif@ whether the

cligible for any financial aid. Classify each of the Sl:llv.‘fncnl as qualitative or quititative and

scale of measurements: GPA ol HSC, GPA of SSC, Sex of applicant, Parents” mo@hly income

hplicant.
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\\ h:u dn wu mcnn by data and darasct?

\ns“ or

-Métlmds of Data Collection and All

v
,1.

':- \1

Dmu:;Da('d

represents (
lorms. ingl
charactenst

Datasct: A

represents a
Datascls ard

foundation

coherent {raf

L)
L) .‘

Answers

Desc

refers o individual pieces of nformation such as numbers, text, or @mbols. It
1e raw material Irom which insights and knowledge are denved. Data can (@ e various
wing quantitative (measurable values like temperature), qualitative (@=scriptive
¢s like color), and cateeorical (grouped mto specific categories).

Klatasct 1s a structured collection of data organized into rows and colomns. | ach row
1 individual observation, while each column represents a specilic variable ol tiribute.
formatied for analysis and can vary in size and complexity, They ser@ as the
or tasks such as statistical analysis, machine learning, and rescarch, pre@ding a
nework for extrcting meaningful insizhts.

Fibe the necessity of collecting data,

-

ar e,
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Primuary:Datn: Primary data refers to information collected directly from original sources for i

.I\I

“specilic pu‘rpTosc or research stady. This data is firsthand and is not previously gathered or

‘aualyzed. Mpihods of; collecting primary data include surveys, interviews, obscrvations,
experiments, jnd direct iﬁtcmmlnns with ipdividuals or entities relevant to the rescarch. Primary
data is onen donsidered more accurate and tailored to the specific rescarch objectives, but it can
Lc more time-ponsuming and costly to colleet compared to secondary data,

|
Secondary Djitn: Secondary datn, on the other hand, refers to information that has already beéen

collected and pinalyzed by somcone else for a purpose other than the current research, It is pre-

existing data that is repurposed for a different study. Sources of secondary data include books,

atficles, goverpment reports, databases, and other published materials, While seqondary data is
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\m\\ ors

VArious methods ol collectng prunary antn and Scconaary anta with s
advantages and disndvantages,

Vo |
\.

\Iolhmls nl'CuIlcc(lng Primary Daia:

> Sur\“c,\'a: * !

it
- —

v Mldvanrages: Surveys allow researchers to gather information from a large number
(1 respondents, They can be conducted through various channels, including online
jhn'cvq paper surveys, and intervicyvs.,

v' isadvantages: Response bias, inaccuracics due to self-reporting, and the potential
[Pr low response rates are common challenges with surveys,

» Intervievs:

Advantages: Interviews provide in-depth, qualitative daia, and allow for

clarilication of responses. Face-to-face interviews can establish rapport and yield
_righer insights,
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- Experiments:

4

e —

e e

Inierviews:

o

Observations
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20

. _—

ne ;_-l’dv‘m[mgaé: Interviews provide in-depth, qualitative data, and allow for
¢ clarifipation of responses. Face-to-face interviews can establish rapport and yield

“ o ncherlinsights.

V' Disadpantages: | Interviews are time-consuming and can be influenced by

inlcn'iicwcr bias. They may also be more expensive, especially if conducted in
person.

v Advanjages: Observations involve directfy watching and recording behaviors. This

methodl is particularly useful in paturalistic sctiings and can provide unbiased
insightp.

~ 2

v Disadvantages: The presence of an observer can alter behavior, and the method

may bd limited in capturing underlying reasons for observed behaviors.
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llccting Secondary Data: | | ?

- r thcmn re Rc\'iew‘

Vi Advanfdges® Literalure reviews provide a comprehensive understanding of existing
,, ﬂknowlwx.q'. They are cost-efTective and time-efTicient.

v Disadvajitages: There may be gaps in the available literature, and the relevance of existing
~ studies t{ the current research may vary.
Governinent Reports:
Advanrapes: Government reports often prowide reliable and comprehensive data on various
| topics. They are casily accessible and can cover large populations.
Disadvantages: The data may not be current, and government reporis may not address
specific rpsearch questions.
Publishefd Rescarch Papers:
Advantages: Rescarch papers offer insights from previous studics. They are peer- -revicwed
" and nraville a hasis for noderstandine methadolonies and findines

‘v\v

't

R S\ /4

( :
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“ Deflnc fuestionnaire and schedule for data collection.

-3 \‘ -
o ki N
L 2.8 =) ) |
-
A

Answer:, L Y
Qucﬁtmnnm‘rc. A questionnaire is a structured set of questions designed to collect information
lmm rccpondcm:."ll serves as a standardized instrument for gathering data, commonly used in
surveys and quantitative research. Questionnaires can be administered through various means,
including intervi{ews, mailed forms, or online surveys. They offer efficiency in collecting data from
a large samiple fize. but their reliability can be influenced by the wording of questions and the
pounlml [or rmﬁondcnl bias. 1

Schcdulc for Dijta Collection: A schedule for data collection s a plan outlining the timeline and®
sequence of actiyities for gathering research data. It includes details such as when, how, and for
how long data will be collected. This arganized plan ensures systematic and timely data collection,
helping researchers coordinate activitics and allocate resources effectively. While a schedule
proyides a road nap, i nccd:. pcnodlc rwlcw and 'ndjus(nu.nl [0 uccomnmdau unlorcau.n

c : : e - ~ .
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Siltions !!'Ponpulation consists of all subjects which are being studied. B
Nample: In xiat s' a sample 1s a subset of a larger population. The purpose of taking a sample
is to make interences about the population, based an the characteristics of the sample, Sample is
(he represe ntative ¢ part of a population.

Parameter: Narameter 1s the measure, quantity or numerical value obtained from population,
Statistic: Stat|stic is the measure, quantity, or numerical value obtained from population.
I%opulation sire: Population size refers to the total number of individuals, objeets, events, or other
units in a partifular group or population. Generally, denoted by N

Sample size: Sample size refers to the number of participants or observations included in a study.
Generally, denpted by n.

< . v

BT T
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ANSWer:

> Kill\ds of Variables: According to whether a

val

['nrious Kinds of variables with examples?

anable takes numerical or non-numerical
16S. i

}Qu;‘l“(ﬂl‘h’t‘ variable: A vanable that cannot assume a numerical value but can be

Classified into two or more non-numerical categories is called a qualitative or

rategorical variable, Or a variable 1s called qualitative when it measures a
qualitative characteristic on each experimental unit.

Lxamples: Religion, Gender, Economic status, Teaching performance, Color elc.

M Avub Al Assistafit Professor, Department of Statistics, University of Banshal, Banshal-8254, ayubkhanstate gmail com
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tQu.mtu.ltn.c variable: A variable that can be measured numerically 1s called a
‘qu.mumm ¢ variable. Or a variable is called quantitative variable when 1t measures
a numerical quantity or amount on t.(th experimental unit.

E.\gmplcs. Number of children, Price, Production in kg, Daily rainfall, Systolic BP

elc,

» Kirds of Variables: According to whether a variable is countable or measurable.

¢ Piscrete Vanable: A variable, which can take, only 1solated or countable finite or
nfinite number of values is called a discrete variable.
Lxaynples: Size of shoes, Size of nails, Coins etc.

o (‘ontmuouc Variable: A vanable that can take finitely many \aluu OoVer a
ertain mterval or intervals 1s called a continues variable.
Examples: Age, Systolic blood pressure, Weight, Height etc.

[ -

< . §.
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. \\’ha‘tl'is a variable?

!
\nswers: |

7 -' ) | B - - ) o e « >
Variable is a changeable characteristic of the experimental units under constderation. Actually, 1t

is the characte

For example.

% Define

!/

Aenvesvrnee |

ristic of experiment units which varies from experimental unit (o experimental unit,

1. Age of a worker

2. Religion of a student

3. Wage of a worker

4. Gross profits of a company

S. Height ol a student etc. '

viarious Kinds of variables with examples?

< :
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