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Tools for Diagnostic Analytics:
« SQL
« Tableau

« Apache Hadoop

(Big Data):sl 1.5
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Examples Of Structured Data

An ‘Employee’ table in a database 1s an example of Structured Data
Employee ID | Employee Name | Gender Department | Salary In lacs
2365 Rajesh Kulkarni | Male Finance 650000
3398 Pratibha Joshi Female Admin 650000
7465 Shushil Roy Male Admin 500000
7500 Shubhojit Das Male Finance 500000
7699 Priya Sane Female Finance 550000

Unstructured =L & .2
U Gk Lty enFlc ol Shon gt Ltz FAE AL sty b
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Examples Of Un-Structured Data

The output returned by ‘Google Search’
Google  madoop big data 1 o | Prafda  HE L)

Wek

[E=1.%] Hadu—np & I'E.'“;enl;pn S8 -_ Bf1 com Sha 9 r hadoog DIQ data on Googhea

v
-:-E Data For Enberpims Vi --=.:
100% Uptime for Hadoop - wandisco.com
-hl:loop'

Mo Daxa bo Lstency 1 reiable realtime sbilit Big Data Big C".l\'-_-Big Big Data. r: doaop
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Mews for hadoop big data

F"" WWhat you missed in Big Data: Hadoop

applications Watson
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Examples Of Semi-Structured Data

Personal data stored in an XML file:

<rec><name>Prashant Rao</name><sex>Male</sex><age>35</age></rec>

<rec><name>Seema R.</name><sex>Female</sex><age>41</age></rec>

<rec><name>Satish Mane</name><sex>Male</sex><age>29</age></rec>

<rec><name>Subrato Roy</name><sex>Male</sex><age>26</age></rec>

<rec><name>Jeremiah J.</name><sex>Male</sex><age>35</age></rec>

(Features of Big Data)c«.l:u“} d/ l’},fj 1.7
rekor® izl 5L

Volume (g A
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(Velocity) 43, .3
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(Variability) §;5& 4
AR e 2 33 A Ute (e Whal 5L I 2e el f v p 2!
_‘L&MI&JAKJJJ‘GLL/

(Social Media Analytico) i i f 1.8
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(Features) :ofos® ﬂld/&%ﬁf v
e User-generated content (e.g., posts, images, videos, and blogs).
e Real-time interaction (e.g., comments, likes, shares, and messages).
e Community engagement (e.g., forums, groups, and discussions).
e Targeted marketing (e.g., personalized ads and promotions).
L Lo S A Epinssmi S e ST et e & f (i
e QSL LSS wor® Sl S8 Y ouTube & e 3/ UK LinkedIn
(Social Media Analytics) tet/UZit 1o >
SN TS SLSE S S f ol S e S r o B S
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(Application of Social Media Analytics on different Social Media Platforms)
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casird L(w}tiulﬁ/,t[};f Sl 2eat/38 p o3 gl 1 st £ L
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19— NSNS S 28s L 2End L2t 4 /SEO ghst# YouTube-c b/
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A. Facebook Analytics
Key Metrics:

« Page Likes & Follows: Measures audience growth.

. Post Engagement: Tracks reactions, comments, and shares.

« Reach & Impressions: Shows how many users saw a post.

« Click-Through Rate (CTR): Measures link clicks.
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B. Instagram Insights
Key Metrics:
. Engagement Rate: Likes, shares, comments, and saves.
. Story Views & Replies: Tracks how many users interact with Instagram
Stories.

- Hashtag Performance: Measures reach generated by specific hashtags.

P S Ut e L™ g sk S ujj/,’.:,t}vﬂf o 3 e
e U P S G ard Loy S S sGm-e §
C. Twitter (X) Analytics
Key Metrics:
. Tweet Impressions: Number of times a tweet is seen.
. Engagement Rate: Likes, retweets, and replies.
« Follower Growth: Tracks increase or decrease in followers.
. Hashtag Performance: Identifies trending hashtags.
L L edF e B ey S Uz e e bt 2 el i i i e
I AUy Laob Y et edi o %40
Likert Scale
Key Metrics:
. Profile Views & Followers: Measures professional reach.
« Post Engagement: Tracks like, comments, and shares.
« Click-Through Rate (CTR): Shows how many users click on shared
links.
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D. YouTube Analytics
Key Metrics:
. Watch Time & Retention: Measures how long viewers watch a video.
. Engagement Rate: Likes, comments, and shares.
. Traffic Sources: Shows where viewers come from (search, social media,
external websites).
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(Learning Outcomes)él?’dlﬁ’/! 1.10
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(Keyword)5@I$ ,gg 1.11
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(Model Examination Questions)e /s [}t?w/ 1.12
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(Framework of Data)
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(Objectives)4#l 2.1
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Measurement < | Mumerical

Source: https.//ersoykubraa.medium.com/scale-types-ot-data-measurement-4052673ad49
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(Data Representation)J’é:'«! s 2.3
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Population of India and Selected States/Union Territories, 2011
Persons Males Females
1 2 3 4 5

INDIA 1,21,05,69,573 | 62,31,21,843 | 58,74,47,730

1. Jammu and Kashmir? | 1,25,41,302 66,40,662 59,00,640

2. Himachal Pradesh 68,64,602 34,81,873 33,82,729

3. Punjab 2,77,43,338 1,46,39,465 1,31,03,873

4. Chandigarh® 10,55,450 5,880,663 4,74,787

5. Uttarakhand 1,00,86,292 51,37,773 49,48,519

6. Haryana 2,53,51,462 1,34,94,734 1,18,56,728
National Capital

7. Territory of Delhi 1,67,87,941 89,87,326 78,00,615

8. Rajasthan 6,85,48,437 3,55,50,997 3,29,97.,440

o. Uttar Pradesh 19,98,12,341 10,44,80,510 |9,53,31,831

10. | Bihar 10,40,99,452 5,42,78,157 4,98,21,295
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L e o SIS b s a e o e

Year Person Male Female
1951 18.33 27.16 8.86
1961 28.3 40.4 15.35
1971 34.45 45.96 21.97
1981 43.57 56.38 29.76
1991 52.21 64.13 39.29
2001 64.84 75.85 54.16
2011 73.0 80.9 64.6

Zr::h =Total of the current year production Zﬂ

Zq x100
Zqﬂ = Total of the base year production :

1.3Usieputb Lo bl ob A U a0 £ sl bl 108 10050515 it egod S i
e b 6 Uk 4 st gt A 216 2000-015L 2 1970-7 Lsttst S I Ui
< 1970-71 Jo g

IS dtane 1.3 1 Ure

Year Production (in million tonnes) Calculation | Index Number
1970-71 | 32.5 32.5 100
1980-81 |42.2 32.5 x 100 130
1990-91 | 53.7 42.2 165
2000-01 |67.4 32.5 x 100 207
53.7
E =< 100
674 x 100
32.5
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47 02 39 64 22 46 28 02 09 10
89 96 74 06 26 15 92 84 84 90
32 22 53 62 73 57 37 44 67 50
18 51 36 58 28 65 63 59 75 70
56 58 43 74 64 12 35 42 68 80
64 37 17 31 41 71 56 83 59 90
S£ -;«3; J 3
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Table 1.5: Making Tally Marks to Obtain Frequency

GClaroup Numerical of Raw Data Tally Marks | Number of
Individual
0-10 02,02,09,06 4
////
10-20 10,15,18,12,17 5
7744
20-30 22,28,26,22,28 5
7744
30-40 39,32,37,36,35,37,31 7
Veas Y24
40-50 47,46,44,43,42 .41 6
Voas Y4
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50-60 53.57.50.51.58, 10
59.56.58.56.,59 THHLTIH.
60-70 64.62.67.65. 8
63.64.68.64 Ugatd
70-80 74.73.75.70.74.71 6
TAAL )
80-90 89.84.84.80.83 5
TAAL
90-100 96.92.90.90 7]
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f=N=60
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TableFrequency Distribution

Group i Cr
0-9 4

10 - 19 5 9
20 - 29 5 14
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Table: Frequency Distribution less than Method

Less than Method | Cf
Less than 10 70

60 -
Less than 20 2 o
Less than 30 14 §4o .//
Less than 40 21 %30 4

E 20 et
Less than 50 27 L -
Less than 60 37 e ®m & & § @ B § &
Less than 70 45 :9 :9’ :9 j”c' :ﬁ jg j'o‘ :% zg 25
LCSS than 80 51 Marks obtained r=
Less than 90 56
Less than 100 60
Table: Frequency Distribution more than Method

More than Method | Cf L

60 —‘-\\_
More than O 60 - e
More than 10 56 £ 40 R
More than 20 51 £ 30 \\
More than 30 44 £20 ey

T e
More than 40 38 e T~
More than 50 28 ic ::2 fi :zg %3 ig 58 %E :f% %9
More than 60 20 = = = 5 = = 2 3 = =

Marks obtained —0—Cf

More than 70 14
More than 80 9
More than 90 4
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Table: Less than and more than Ogive

Marks obtained| Less than| More than 79

0-10 7 60 o= 2

10 - 20 9 56 = e =
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50 - 60 37 23 o[ i
60 - 70 45 30 0,\0\099 q,o"bo.bo'b‘o59%0@0’66@0’/\0,\0%0%990 0’\00
70 - 80 57 14 Siciiaibed ®
80 - 90 56 9 [-o—More than —o— Less than |
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Business Intelligence Data processing in a nutshell
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Based on 104 survey responses
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e ddos

(Tools of Statistics)e T =\ A 4.6

L -t F bt Gt G QU s L Ut e A 2

Ut egtloschosl et UK iy? ¥ Lol = o1 Lo Ut G lor § s K e s
L A Bl Tt sl e sa SUZ it bts? S J&1 e lf gt S s F s JBrhy
L L Sl S e 0Pl SR E L L e bl St SAsk F
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T.Test F.Test -t & =\ ST S S 8 b OF bl il e
Sl S lesad, u!_ujoUTLag/?(’« i#2«Chai Square TestRegression Analysis
BE SIS i S A S s L

2SR -+J¢ & LS U7 st = T ._,W R AV LT D is SIS 55
el K U 3l 5P G S U Py G i et 2 S e e U
bt SIEAL Lo sl S e e it i Saoil el S F el S e P
_‘L&@/uuad/auu&wi’gg/?ﬂwg
Chi Square Test.3 T - Test.2 F - Test.1
Anova (Analysis of Variance).6 Regression Analysis.5 Z - Test.4
J* Null-Hypothesis o - e A1 Livls st Je1 2w # od o (F-Tesp o 2 _1
_ng;(L'KF “Tests/e iUt ZSir Ronald Fisher__Georg W. Snotecor-‘amdtw“v'l
relos B Al Iy

Fted sl Uiess f-c o1 LS5 L(Two Variances)e! 2*1f ey
=5 Sl /S ¢ (Standard Deviation) i #1$.A £ uds” £ oL »Zé_;_% st
e d £ g §(Variabllity)
‘4:, —IT Distribution -« o) Al e 2 el _/d ‘(T - Test) ) -é 2
‘&?c,/uﬁ 1908 ._Willian Sealy Gosset -\ (*4-1876._Helmert and Luroth
(uzr;4ug,érju,4ugz-§.wwf Students T. Distributiony- M@-y@lbﬁui‘Biometrika
Guinness £ i ZT(Gosset) wf.u‘;/ c«)lﬁ’d/L/éU; LG c,’L’JGL!uﬁJJ} L J;leﬁé
-&é;u’g S SIS L Sierid_ i -& ik Brewery
' &jJ!-LL&jﬂ!ugU!;LnJWlufa&ﬂ“&w’/!:{’idKZ(Chl—SquaI'e Test)_w/uﬁtdg 3
Uk (Modern Statistics)agﬁ/z,‘gﬁ_gé@.lw O:‘;Lgl4]l;¢!él{z:u’f: 84221900
-wiﬁl ¥
YU eIl s I SUdY e Tt e e s (Z - TesDelss -4
et Lusr £ pVin oo e tb YU w4 & nas e 30050 SUds Lo St
—e U1y !..;un()’”(\/ariance)c«l & s(Mean) k-1 (Population)
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Analysis of Variance (ANOVA) #6135

_U#é_(Ronald Fisher)};ﬂL'uc,g/@ﬁhfu‘l_‘aﬁﬂ_{Ul.»“wwﬁgg/?’fhdffl{u/:""
-QVJL»‘“IKVariance)CW!%LqL s, p e § 4 Law of Total Variance,
4Analysis of Variancey="Statistical Method for Research Work" _("(5,11925
Lguyué?}f ,Cijg»-u:zjiu’f Fisher Analysis of Variance . ANOVA_dlé’Gé uul"fg
2/ (Variables)e) 2 fie e - ol UK IANOVAL L& Sud F L it
etk LS

- LU ANOVA

One way ANOVA Test .1

Two way ANOVA Test .2

NG LSS, 47
(Meaning and Definitions of Measures of Central Tendency)

LL/J}u:,muw'/gwu‘*L.:,/g;":Gmuu{w‘d/ﬁ?:W:.GJZZ‘LH‘{MVQQQ/?(1’
ce F bt o LS o S

s S ;w:aw,zw;mwuLuLnJW|uﬁawH‘ leluest, -l

TS aupi sty S st ool eSSy 2

sl 6ot S e L L§(Descriptive Statistio)el £l el oS, -3
—e b/ Seud Sl 2 ot

B LWL eSS p re b S o mtator® Sov ouly -4

~< ik ;gm@;d'f/u§_v/ﬁwﬁﬁ&y1;g»,1memw S

(Nature)e#+4.7.1
_wLTufJWU:uﬂﬁérﬁﬁv-ﬁ;vgaufuiﬁéﬂfﬁag;?(hé_ggéu@uu’}’//

,-ujZ_LngJ/uLmuﬁJ;;uxlrﬁf;_§_vn)xub’}g&yuwrflaJ‘mé.g;iu@/u’f/
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AT PN SN i G s toli S S e Hletw 5ol
-‘LC@&( Je1 b S @IS P 20008 S B Sy

it ipsd st .t S bl AduT s $ sl Qg el dnd_ o
S S, ;Uv,-wz_nuﬁjwww,%éuw-‘auf Usir wd L=
S eIl 33 LS e Us sl S S S Mo Mol 3625, B ad S e ¥ s
AT Sl 2d LugLJF et B 2 sl s I
el i bt SIS S han e L Ui o S 2 Be S 2L o
S L 32t S S S L 3ni 2, ) ad N s 538 S3UTS, oI¥
2SS he it nZ S U7 Usir Lot S F FS S sl t}um;&uﬁ’j ol
A ey b :;L:m:;w/,:mwaf u:; B8l g A5 s J gguuf"’ c’/,,.f_yf SUAUI-UE
e e U LS

(Types)L414.7.2
-cb-b‘lggdf:.guicjl;‘!£a{jd/)wl-cb-b’ﬂ;l/b/ﬂ!cappk - L/J«éléCJLnL/@f:g)w!
it Loenss,

:JU}(-3 :2%«)-2 Lesi_1
-5»%‘&? FFL s
Arithemetic mean or Average bt _1

J?_‘Lt’/gfﬁ/u el lwlS, J;mz’;)mu_%(ﬁﬂ.,g(ﬂ“//t:,&u@:/df/mu
-4"_(3’@!5[; ol 21006t ,/:7’? U i S U e S

(Harmonic Mean)L-sif» AGi1) (Gementic Mean)k-si(5 #1)

(Weighted Arithmetic Mean)s-sdsi(iii)

Weighted Arithmetic Mean Lol

Vo’ bl plSundimli s st U - (’“’ﬂuggf»,uuﬁui@éu@/d}(/»,@;,u
Lok S et
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=

YWX

wX

JEE e sa Ju?-‘a&fd;dzﬁgfolgu/’wgtéfu{iuﬁdj 1Je

2l 5 1% ol 2 Ju G
P 30 20 20 20 10
s 2 1 1 1 1
Weighted Average bl f
A AL Xz 1= (W) s WX
1 % 30 2 60
2 ol 20 1 20
3 e 20 1 20
4 JY 20 1 20
S g 10 1 10
6 130
WX =% ===21.6
besldsWX=21.6
S e a6 I SW it 206
g Pl g I IS
TSP 100 200 300 400
123636 80 90 85 95
(Calculation of Weighted Average).,:/“ st dis S
el A A S AL R WX
1 M.A 100 80 8000
2 M.Co, 200 90 18000

91



3 M.B.A 300 85 25500
4 M.C.A 400 95 38000

1000 89500

wx =27
YWX

89500
1000

b/;l&b: 89.5

Median b-s 2
o%-%tfgfy’ucaffJ,bjiu”’,g&y/;J;mufg»z%;g,{(ﬁﬂ,gKuL%/df/::u@«,
Lyt Ut F b 10l s trrsiy BE WS n I s 2oy
ZLJJW( zim_‘égct? J:&!;&VE,JJ::lb«;/?LnJlb;!ﬁJﬂMZQJ-ujé‘fz:Ua«n’/w&y/;
FFeL sl [}gm o w-%wf(Median) Llbes bl 6 ;mm[}yu UK =P Sl

_%ﬁljfuﬁ{,gw«}uﬁl 1&%-9@;4&(;::&«;4&-‘4%?&:&';'2'[

Mode .2 tx -3
/wLué_LgLuﬁ,;/p;gjg;g/ug,mza,;_‘gr’"‘ﬁuvg(ﬂt:,Ju%d)},}lgtg

u&)a,.,/uﬁ;w!_u,?ég nio{!u’fufw:dw‘.ﬁ‘&’)umiz,;_wji(Mode),}fg::Qf

_‘Lt“ftgyf_,//:;qﬁ::,u JLA;L"'/‘(:d'_n‘f)lpju()lﬁ!_‘at‘ﬂfa;C’z{)ﬁmg@aﬂ)ﬁUbL!ﬁ;g/

&ﬁudi‘;‘;/ﬁ;@fut 128(!_‘&&@@?//&&‘44;;1 JJW@};L@Lnui’/w/?/;f,o?‘f;mc/w

AT

(Meaning and Definition of Arithmetic Mean)—¥ » 3" Zbsidl>4.7.3
Yz iﬁwgu:‘j“;'"iéﬂﬁ SUIE LI LIS 2 bl
-« tblfb-sl Averagel meansWigLTy) Leidls -1
P L ENPRT (:ﬁ cdfe F Lo szl 2
-LLL“MM;IQPUML"/J}/Vé:«?d}'//d/;iy‘zg)ﬁ;ﬂw 3
—e b Seulai L;lﬁ!éé_)bﬂ&lﬂ 4
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e sl P e e LW 100t L L esladl 1JE

72 50 33 71 65 42 45 61 42 89
LS e e Ly S

NN B I - N (| S PN TN el

=72+50+33+71+65+42+45+61+42+89 =570

besi= 570/10=b-s1= 57 Fe=reX = 5705 JFSEN =10
SpeANE S Py 4731

(Indirect Method of Calculation of Arthmetic mean)

St Ly porc Vo Sz pea ) S e p

IS e e s

e tn o fle PSS I g s 2

G A3

LSS el 4

X=A+Yd/N
72+50+33+71+65+42+45+61+42+89

VU 9655k i

G A L1 P L (D F (Db il S F e s 1900
— o0 eV F 3T+ s 11 Lo S i e e3P s} S
—e bl bt et L Uit sl S e e 80-0 U117
S U e L

X=A+>d/>N
=65+ _1—10
=65-8
Y hrsi= 57
~e bt 5T bsle YR P U s S5 i
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(Calculation of Mean in case of Discrete Series).s? ﬂulut,ufd‘y £ 4732
sk Ut B e L A KL o Ut el H‘(Discrete Series) 4§40
UL U7 (Class Interval)esiz 5 el bl U Ay b S S S5 S us(Data)
-LaéngU%(Frequency);Mﬁ 61 720" ﬂ K ‘?_LLWQJ/ JE ﬂ Kosd slst
:(Direct Method).3 A65_J_sZ bosle &P, 4(Discrete Series) b
f:’ﬂ‘;)il’jxJ)ﬂ[iﬁéy/&bé}'};/}’&“@}”éLL/C_’«/L/)’&;L,’@‘)_“,«/ij
G el LT bt s Ut c en S okl S

Y =Xfx/¥F
-é,«/lu;lc;uJul-ba(f/dvlﬁ(ﬂ-wulc«tlﬁflpuﬁc«g/f’uﬁdj 2 Je

=l 35 55 60 65 70 80 85 90

SEe | 4 5 8 6 9 10 6 2
S eneE Ly fe F
X) (F) (fx)
35 4 140(35x4)
55 5 275(55x5)
60 8 480(60x8)
65 6 390(65x6)
70 9 630(70x9)
80 10 800(80x10)
85 6 510(85x6)
90 2 180(90x2)
50=Yx | 340=fx
Y=sfX/sx
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= 3405/ 50

LY = 68.1
(Indirect Method)e/ s sty & bt/
/,-U;jl/L.:/u:.;?gd’,@u,wlpﬁd}LﬂZ_/J/'}Cxu{iu/f_ui'agbffa“_;ut:g)m
okl S bt e g S s fe (B Ay
X=A+yfd/sf
S o6s=f P K AN e=fd ),wl}’z.l{'/gf =AU
E gy feale wl SJES e 3Ue
A Sy e

Xt (F)osd d=65 Fd
35 4 -3- -120 (4x -30)
55 5 -10 -50 (5x-10)
60 8 5 -40(8x-5)
65 6 0 0(6x0)
70 9 +5 +45(9x5)
80 10 +15 +150(10x15)
85 6 +20 +120 (6x20)
90 2 +20 +50(2x25)
-210
50=sf -0 +365
155=Y'fd
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S=A+Yfd/sf
=65 + 155/50
=65 + 3.1
L= 68.1

—e It JTL68. 1 hosl U P Uss gl 5 sar

S St LA J

(Calculation of Arthmetic Average in case of Continuous Series)

4.73.3

I U B AL K S sl oty A H‘ (Continuous Series) i+
S stk ioid = et 11 £ C(Frequency)sw’(Calss Interval) estz 55/ i U
.72/}5,«/i/gfAlé,nJun/,i;nﬁd/g“wﬂéa,;_‘awgdefwJ’ygum,ﬁjdwuﬁa/ﬂ
el e e Jrie - L sl 551005 0 S b et P S esla i
e P S5 L (Step Devition) 3 A§ A1l
(Calculation of Mode in Direct Method)t/ s besie 3 b orts ,U*J'J'/
_J"/JI/?J’;/LJ“};Lé_/.,/pﬂ/?.zg}uug%‘fy

JIF B ]
SIS FC e IS B 2
Sl s 3
= Ymf/sfX
e erbb=X Jul
&S bkmf=>mf
GSeT=>f
oo L eI Lond §IS0mrlnd St Lt 4JE
=2 s 1000- 1500- 2000- 2500- 3000- 3500-
(5 1500 2000 2500 3000 3500 4000
CIPEALI 5 7 12 10 9 7
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ety P S

(C-DupF estads | (Padfetin (M) L5 2 x3 mf
1000-1500 5 1250 (1250x5) 6250
1500-2000 7 1750 (1750x7) 12250
2000-2500 12 2250 (2250x12) 27000
2500-3000 10 2750 (2750x10) 27500
3000-3500 9 3250 (3250x9) 29250
3500-4000 7 3750 (3750x7) 26250

Total 50 > mf=128500

_‘LL")’ZJ/bﬁfﬁ4é_/ﬂy‘42}(§J’ﬂaéi‘f/ﬂd{;’é&szﬁ}:)ﬁ](f/}

1000 + 1500=2500/2 = 1250
b= Smf/Sf= 128500/ 50 = 2570

Xes !b}!=%}12570
(Calculation of Average by Indirect Method) sy A6/ s bty 5y p ety

Z e
e
.

S P L Lo o 3 fen),

S B Kesa B ]

G AL e E AP L il S P (S = 5 2

e et e 3

T B e 4

= Atz B . .

s (D9 ()5 d=2250 Fd
1000-1500 5 1250 ~1000 -5000
1500-2000 7 1750 -500 -3500
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2000-2500 12 2250 0 0
2500-3000 10 2750 +500 +5000
3000-3500 9 3250 +1000 +9000
3500-4000 7 3750 +1500 +10500
-8500
+24500
+16000

e WP 2,250 56 (DS 30
il AL F st SY P e st nZ FH2)
Sl PSS L I(3)
Ro=A+2L2
Xf
=2250+ 16000/ 50
=2250+ 320
Xbsi=2_5,2250
.3 A6(Step Deviation)Jl S A3 KL _ s sl
ol b e d1 oseni = et i s b S Dol i f1ef £y p LA
-§.éf Seolos§ g P60 S ined £ L NS S5
SIS B e esa By ]
STl g S 6 AL edsE Gl S F w58 2
U/ ,»:7”“ s kUriy
e sl J La:,f:f 23
..:/“ ng.z; Ferh S g B Le  4

o523 R . | |
(D)5 ML | d=2250 d'/100 fd
- 7|
1000-1500 5 1250 1000 -10 -50
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1500-2000 7 1750 -500 5 35
2000-2500 12 2250 0 0 0
2500-3000 10 2750 +500 +5 +50
3000-3500 9 3250 +1000 +10 +90
3500-4000 7 3750 +1500 +15 +105
-85
+245
> fd'+160
W= 1005 e LS F el SFp2250 88 st et -
Wb d S
SRS A o eI At S e L 2
=A+ %XCX 160 = Yfd1 sulz
=2250 + = x 100 50=YR
=2250 +3.2 x 100 =C
=2250 + 320
Xbosi=2570

Properties or Features of Arthmetic Mean)=iss Zbsidl> 4.73.4
—e WLkt o AL L bl
N(X-X)=0( -t p# 2t s Kb A sy e b 2 s i -]
Z(X—X)Z(}’i‘amq}f &S b6(Square Deviation)us , £ bl F1Z bsifl> 22
A 2B o e i S Y L SR s Sl bl 3
g T SV S AT E
-+5£nQ Fiedd Al 5
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Merits of Arthmetic Mean U bl
—e LB UL bl

_‘Lajlggﬁu/;c&vréu d/u;}’:‘udl?/b/;!d.l?
e (& = QA B F sy i
:af’:':d)lrdr‘;cﬁk,:‘?;vuT/.c«»ﬁ;caﬂbf’pgjl}:'o/‘jfrdj’jj:gj.'.w)’/bu@lf?

-1

2

-3

e Ut i 0 s i bt 1S

—e b IS E Ll 4

IR SNy C AR P

ce U L Lo o5 ier Sl 6

Soaidlo g S Sl e U e (FL U o6 7 e T
-‘aéngf’b/ﬁu’}lx

(Demerits) yi b
-‘Llfglﬁ.uﬁdjs;’/ ur:u(’«u:gimuw

e PO e LS = Sl
)u;/gv,u? ‘LCJ: b1t r*(Quantitive) s A J < Ll
LS Tl e s e A1 5 = bh5(Qualitative
S Ao AL e e Y uld. v IS S Lo
S IS S

-1
2

3
4

(Meaning and Definitions of Median)—¥ /7 ne £,::U:/;
ﬁ;;@.ﬂ!ﬂbé_ndvpluﬁc«g/?’"}gw;

4.7.4

L udifey falod L S %

-‘Lt'ﬂﬁub/ s L ;uni%):: b-s %

F gz e dn T 0nFE ML ose oMLK eSS s K
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-‘at‘/(:ﬁufUr"}u’/)/ré’jg)ﬁ‘at‘ﬂ)ﬁ&yu%wlglb/} PAe
(Nature of Median)es 5 +-s 4.74.1

J/,JggL,lﬁufa,;ﬁ+wub/,uuuggw;+;gﬁlu{v_u:uitgéu@/df/gw;
et/ R S e L s e WAL 1o I e 1 g
BT e L)mlg'/,mmd Pl bes

vl 3.9 Ll [3/ ﬁU:’/ Sl 2 J JE1 el J Mid-RangedAl-Biruni
Edward §*\. d$sbs- s S0 M;/mu:)u:u..@’&/v/,’gtg@“wggﬁ/&yutdﬂ
FS Sl 2y J’f J~1599% Certaine Errors in Navigation" (" &/ . Wright
Valewr Median) ) _sl-s U141 = 2 J¢ &_Antoine Augustin Courrot (#1843
_La?l"f’/dl.»“v"é’.L(:ﬁuﬁur"d;v»uifzﬁdl?l/median
(Properties or Features of Median)«los* J, ) 4.74.2

-‘4“1Uzutd5/ayﬂ7' L b

-‘at‘n;ﬂ&yul{;mlégkﬂ'l&«} -1

-%Wg;.,gf)'uﬁ.‘_g/"énﬁﬁLn&"/,ﬁwiZ%;“& Li S P by 2

-4‘-L“nﬁt»;;ﬂﬁgf(Data);vg,m:;uw 3

_‘LcﬁlggﬁWL)xd/F;}J;}lk«} 4

ce L s d LSS i 5
(Merits and Demerits of median)Uls 419 £ sl 4.74.3

-c‘-“b(lU%uﬁJ}/j!}gugiﬂ’ﬁgéulc‘,;@ﬂ@t{a&/?ﬁg %%

Merits ~ i1#

_ﬁ;uf}al@‘é/uf#dlﬂﬁ;uvr&(L’/';«/fz;lbd -1

S (s 2

GES B WSS s 3

_cL'_L"n/"'C’«‘/::écbf}ldcé'_t‘n;,w&yuguk/;(;!,wlé_né_)uf:;lbd A4

B E S S QTS e Uty s ] st S 2ees 5

S TV Yl SETST R
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e T AT e P T
Demerits b
—e WLt Ut e S s
el e St S S S s s L8 TP S s 1
e SO S SE
_‘LJ@?Jﬁ'uﬁng,meu‘?‘LuvUKL'/_,//c:w«;u:amJ;woﬁz 2
I A s 3
P e s ST s 4
_‘at'nél;&,«;uﬁ/ﬁgf::lb«m’vzi&,«?ui’;l,w! 5
(Calculation of Median)_,;w; S ottbos 4.7.4.4
i LU Aot L se bt o pB S L g e f Sl
Ap oS (i) A sians) F (D)
V| TSN N SNy S |
bl S ol Ut s S dens S Tl 20 P S S Ve Sl
s ke B KL b ko Ut Gt P e Py ot o5 Tt 2 U U s
e U b S etk
Md =
el s/ =Md Uz
s E=N
LS L L blo=1
15,4,18,2,9,7,5,16 -2E_s? sbosknw o (1)Je
e WP etz 3y g o VP dn PSPy L s
2,4,5,7,8, 9, 15, 16, 18
Md = (%) th Item 9 =N, U

-(%)

102



-(3)
Md = 5" Item

-%Sgw,uﬁmuu'g_ m%&,«ouu@uﬁﬂré’igj_,;/“/vnfngw;wuufg Km;é’fgj

ca b s b e s e i $ I b
65, 70, 55, 49, 38, 32, 72, 80, 30, 35, _é,,/,“;w,%mé’ig;uﬁd;‘:(zwb

51, 51

e S8t g P S P 3PV P S0 L e F
30, 32, 35, 38, 37, 49, 51, 65, 70, 72, 80
—) th Item

g

9@526’312;11’70/ ;umég;

= %th item
Sl-s=31s6.5
Kbl e I D S s 6 1565 s
_Kn:;lb/ﬁ/ﬂ(u:}uw“iu’l‘LS Low 9914956152 uﬁ;mzé_;g}
Sl-s=suw s t6s601s7
2

49451

2
100

2
Md = 50

Calculation of Median in Group of Data .‘/ g, ::tb«;u:;lr,&.uf
_wrwniu‘wg{nrm}//‘jmtﬂf@?u:Jﬁuﬁ;}fwwz;vw
(Continuous Series),U“Jy (b) (  Discrete Series)Md’y 2 @
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:L'/.,//:;lb«}uﬁ,uﬂfy/f (a)
L U Ut st ot R btoh U s Moo St e 7 St s S A
Lol F6S0EA L el sl L1 S st N M J S 1
ce ol 2 sz nZ S B b g S0 e S S E S
,'up,:(%) th Item

L s sa S e FEnd S i St a5 ()
50 | 45 | 40 | 35 30 | 25 | 20 15 | (Xt

1 4 5 3 9 8 6 4 | B

et L

=i | (Fud | CRuddd
15 4 4
20 6 10 (4+6)
25 8 18(10+8)
30 9 27 (18+9)
35 3 30 (27+3)
40 5 35(30+5)
45 4 39(35+4)
50 1 40(39+1)
40

.:uz«F(E) th Item
= 2
(4041
_( 2 )
= (ﬂ)th 1tem
2
::UWJZU&U!QO.S
_§_vn:;w/,30m;zru:4w Lu’@_m’utﬂziw?égsﬁﬁuuzo.s
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N

——4
Md L1 + 4_Xi
F1

4z
el cls Md
)tﬂﬁd/)ﬁ ‘N

A eoa B L FU ks L
:ﬁ&%ﬁf&&ﬂJ%LJUf%} :F,

Mgél}d/&m,ﬁ} i

b.uj:;lbfdcu. U(U} wéa,;.:,uz«ﬁé.:zwgJumu»'/u,é_/((u:/y‘?uvgu:Jj;' 4

ESEtn | COuF etz
2 400-500
3 500-600
5 600-700
8 700-800
4 800-900
10 900-1000
6 1000-1100
2 1100-1200
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S poded o S
(C.DWF estzBs | EISetn | (CRLISE
400-500 2 2
500-600 3 5(2+3)
600-700 S 10(5+5)
700-800 8 18(10+8) C
800-900 4F1 22(18+4)
900-1000 10 32(22+10)
1000-1100 6 38(32+6)
1100-1200 2 40
40
éé&/fﬁ‘ﬁwdﬂﬁu{g%«;
=(%) th Item
(%)
= 20 th item
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4 Al el G Ly (27 =1x(Average)b-s S b L Simpson and Kafka
Sl sy 35S e bl § S 2 M it ndZ AL 1 E S, U S wlos S
SIS el L L AL 1 S gt

& }_‘Lt’/'/ /:LE:CL,‘?!JU:{ K;lr_9wu/ 4 Speedy ScatlergVariability}Ctﬁl‘wt ag/bﬁ(k
&L’{Dispersion . e e LS o L U .wg/téﬂ‘ _+v/ g b g e 2|
e A Fu\ g 5" L U7 - s#le Dispersinesd Nl »-<3#l'Disapora'5(Greek)
J;J@lﬁﬁal‘i_§_v%$l'fflk{ sl ulisre_sl ;ur+anW! ﬁ/uﬁ (ﬂfm’vﬁ’véu"‘ g/(“ S e
Ll el e (neololpd L gL e n Lurz il S0t i s
ALY S b b 1 F b F LK FOa B P b o A ¥
L& i b gt B e A g S U L LG 557 JUE L S e
e bl I S
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(Importance of Dispersion)e4/ d/ A 5.3

Ty selalnes kf o5 e to i1 es LM&'AJC;/J?-LLWKZIVQK@Q/?H‘J@'I
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—e b Ueid L8 S Sy #RegressionDegree of Correction

el f LGkl s S S Uit L08E B s et 0P
A1 2 Lo sl SQuTld i dor S Foms G e Qae Gl et JEIPBE 1 Lo
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(Features of Good Dispersion)a&n“‘} d d/ AL 5.4
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-‘Lt'ﬂd}g"gf.ﬁ'ééd)rr’lp /:/)!(Z:’JG'/L’Z;'! -1
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et/ 3

et A A 4

(Mean Deviation)Jlf Ib-sl 5.5
ey P L LA S PG L Al
-LLVU-?( .y sl S s ? S 3 el S = (Average)b-ssisiivss -1
1Al S s i Flesa S Mu(muééﬂ el e L F s 2
-‘at'Uv;(
e bl 1 Aestd S A1 L stiwl s 3
L Al 3 ol A3 s S besdulinss 4

(Features of Mean Deviation)eLos* i i F1k-915.5.1
—e LUt o A L 3 P 1l
s 4;f,wana,;JLJ P/ |
_LLLI’/ /;u;/ 3 /'ugmémmum’;né_;, 2
—e 8 Kfjﬁ S Fihes 23
o s Sl ity (S o 2 hE T P M5 ds e S S S s A

—e b eIt U

(Limitations of Mean Deviation)uyléd/ Jif IL-315.5.2
—e YLt Ut e £ A1k
—e S AR AL -]
ce il e AT e 2
-c‘_u:c’ o 2 F ST Flst 3
_44'_“Lf Vo B, UF QLo i Fikesl 4
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¢S K A $ 1553

(Determination of Deviation in case of Individual Series)
IS I L L6 fras gt 8 P
S ez se s ]
S S S S bty 2
Jensdipe 3

>
yp =22 ,
N _nglszﬁtﬂl‘aDuyuéibdufu

_é?/dlf.!)amlaud/)ml’;ﬁdn_) :
3,8,6,7,5,2,4,5
_Q/V/L/,M;WLM,;
b3140=3+8+6+7+5+2+4+5
= XX 40
bl A= ma e 5
-44-(??{&}&3@%&&5/&!}!%5!
(3 )10l X-X=X=5
5 0
4 |
2 3
5 0
7 2
] |
8 3
3 2
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Ed=12
zp|
12

8

J&m —

SIALIMD=1.5

(Coefficient of Mean Deviation) .4 d. i F1k415.5.4
LL/;U;IJ!/IL/;!J'!J;d_+VMQ//ﬁu(JV;!L/;l;ﬁJ’LF{,L/(/"& bl 31 Al
et P L D At S L S5 (S 6 P s
Coefficient of Mean Deviation = Mean Deviation / Mean
-‘aéw,,/@//ﬁd/_ﬂ/l»,t;u Sl S 2:Je
=5L-sf =1 .5&%1&/}1
Coefficient of Mean Deviation = Mean Deviation (with mean) / Mean

5/1.5=

Coefficient of Mean Deviation = 0.3

o S Al e AA$2455.5.5
(Computation of Mean Deviation in Discrete Series)
SES S (X! Sl 2 N5 %_%mytf Al Aol SN s e A (§ 5450
bl b
REAC Y I O Iy ard o st 3Je

Xt 10 20 30 40 50
(F);Muﬁgﬁ 1 3 5 4 5
ZV%JJ’//"bﬂauJb;! S
Xt QRN fx X-X x4 FX-(X-X )
@) 4 (5)
10 1 10 79 29
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20 3 60 12 36
30 5 150 2 10
40 4 160 8 32
50 2 100 18 36
Sf=15 Sfd=480 Sfd=136
/b/Q/ "'"’l\ -ST. 480=S1x
s If
bt X =
480
15
.1;—5|-i= 2
_ Xfdy
CSF

Mean Deviation (with mean) 136

15
Mean Deviation (with mean) = 9.06
Coefficient of Mean Deviation = Mean Deviation / Mean
32 = (Mean)k-! 9.06 = (Mean Deviation) J'/’.ly,-'
CoefTicient of Mean Deviation = 9.06 / 32

%v’}'d/._ﬁ'lf'l}:/:l;ud/bﬂuﬁ)}gjy 5.5.6

(Calculation of Mean Deviation with the help of Mean)
?/Jl/.!kml,gu'c’:f!/d;'?/ufc«/f’u’l_gc;&lgdulﬂa’bé:&m,ﬁaufﬂgfy

P e

oA Ju,u%pn,gn'imu;ume‘_&@»ﬁd/&nlguwf bt By AL 4

£ Y

(CDeslz s | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80
(F)ssd 2 2 2 5 4 2 2 1
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#JJ!}!M}L@}ALE/}! ZJF
Dy L R (X)ﬁuba
(F)J!Md/lfw mf X-38 F(X-X) 2x5
=slz MP
2) 4) (5 )
(D (3)
0-10 2 5 10 33 (5-38) | 66(33x2)
10-20 2 15 30 23 (15-38) | 46(23x2)
20-30 2 25 50 13 (25-36) | 26 (13x2)
30-40 5 35 175 3(35-38) 15 (5x3)
40-50 4 45 180 7 (45-38) 38 (4x7)
50-60 2 55 110 17 (55-38) | 34 (17x2)
60-70 2 65 130 27(65-38) | 54 (27x2)
70-80 | 75 75 37(75-38) | 37 (x37)
Sf=20 Smf = 760 Sfd =306
v nf
bl X= F
_ 760
20
o X =38
_YX-X)
- SF
Mean Deviation with mean 306
" 20

Mean Deviation = 20.4
Coefficient of Mean Deviation = Mean Deviation / Mean
Coefficient of Mean Deviation = 20.4 / 38

J AR kst = 0.5368
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b—?}/ﬁ’f&d%’d/k‘f 5.6

(Meaning and Definition of Standard Deviation)

ey FLSL Ly F G LA e
L DA B i Lo LU p E it f1os oo S mlilin L il —1
A e Aot P o BE NS A o e A0 S P L6 S P SN S 2
BRI O Tl ) LYy

AL e e (meam)bosld ¢ § i A8 Aae -t 3/ Glo SHUE L L sts 3 A1S e
.;’u/dz/ﬁfd!jld/gy-%t/ﬁwf;&{gmam;K;w._};f';d;gu Iy aS s
et b = P (S)ertb g = SD

S_(Karl Pearson)y zJ.6/1893 %‘ .,//(Standrad Deviation)J 1§ /x5
—c b A1 A £ LAY UL S b,

(Nature of Standard Deviation)e ¥ d/ J!/ 1A=+ 5.6.1

e besle 4 Jw_‘gmuféé/LJ/’!L/,!J”L;,‘L;L:,{LWJWN; u’g/ﬂ‘h}%
ma};»,uﬁfJJ/’ud/y»_‘LL“/ﬁwﬁMwwm.{y/’ by o U S i
:/quzt"_%[}/ﬁw;@gvicf./"gi/d/:f./":,mu%d/gv&%_‘Lv/ﬁwﬂ&{amudw
o’/yuu’:u:’jioéu(uéL_,VLJwg(u»qzm/.wg?J&L’&a-@?&/‘jw'/@ua},;]'}uuﬁw
-&ﬂuz’f/ﬁd/gtg?_%énuyjji,QW/ﬁJm-wL/wa.ﬁﬂjt

(Uses and Application of Standard Deviation) Jb!s =16 JV IS 5.6.2
—e LUt e e £ A e
Y=g 5 Y - R
LS A o e n LN e 2
ce Ui L0 S Nolatility 3
—c Ui L8 SJE6= Uy 4
et Ui L el rgask S
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et UL LS 58 Sust e s o SufbAle -6
—e b Jird £ P el PeL ot Sl Zanns” 7

ce bW L3S S e 8

et LS gl 5 9

et el L3 S ST 0 Z10

(Merits of Standard Deviations)u,l(jd/ J!f A 5.6.3

—e ULkt U s REPATe

Ei1 LN A1 dor S U - o 7yt A I A1 A U 0 St
b litd

-‘at‘ndsjy LUl Ll 516k 2

N P 317, J: Ry S SN 23

ce HE LUt il NS S 4

-%;g?uu’r“& Lol }uj’ﬂd/yf 5

e P = W A b 26

e Gttt L S T

(Demerits of Standard Deviations)J* lp’d/ J!f A 5.6.4
_‘Llf@wtd;‘/ufu(«wgdﬁj;}u/yf
i@y@fd%%&%d@»u&wL/Lﬁl’uiu}%;yg» -1
e S um o F Sk 2
_‘L&ndﬁ‘ u;v’; d/ Jl/) !d/.l,:»ui’a//p( 3
e B b B L F L L ST f G A

136



P S A M S L8 715.6.5
(Calculation of Standard Deviation in case of Individual Series)

4’_,1,@:_%&?&@?uﬁjmm,f/éﬂm%:g}w_%,@/ﬂ].gt(z'_/ﬁéﬁmup«d;;ﬁu
aE I (IR PUIs AN 2 3PN N ot Lt ndZ 7

(Direct Method of Standard Deviation) .5 4 =18, .‘:j S A1
LSS SIS A s S s 1

1, 3, 5, 4, 6, 11

S bsinine sl f

S S AL bl 2

SIS SIS 63

Wed 3 P LSS S 3 A1 M S5

—e b
()2l (dx=X- X ) dx2
X=5
] -4 16
3 Ny 4
4 -1 1
5 0 0
I +1 |
11 +6 36
X=30 -7 £dX2=58
+7
Edx 0
= 22X




6 LIGILEIEN 30 = +5% Blel EX= ULz

s
6
X=5
.2, YdX?
SIASNED = N
NP N o 6=N  58=3dX? Ul
_ /58
6
=~f9.67
HAGASD (s) = 3.1096
o SD
CoefTicient of Standard Deviation ===
X Mean
3.1096
5

Coefficient of Standard Deviation = 0.62192

3 bt S A1 A 5.6.6
(Indirect Method for Calculation of Standard Deviation)
_q/f4d’i/édj~iL%jd/dyld/gv/?.zg)ul/g
TSI SRV S B |
Sl A 2
S enJiB L 3

138



(X)sls! dx = (X-AM) dx?
A=5

| -4 16 (-4 x -4)
3 2 4(-2x-2)
4 -1 I (-1x-1)
5 0 0
6 +1 1(1x1)
1 +6 36 (6 X 6)

-7 rdX?=58§

7

Tdx= 0
ngl,%.,:»f“ J. S IS M b 2
6=N 0 = 2dx 58 = 2dX*sUlz

=~/9.67-0

HALL#SD = 3.1096

e Qe GBI AE A UA A UI2-2-3.1096, 8831 A sar e U P U3 Ny sl 2

. ¥
Variance = o

= 3.1097 x 3.1097

Varance = 9.670
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P S A e S A $0455.6.7

(Calculation of Standard Deviation in Discrete Series)

Sk gURLL U s Ny sl s e A 5150 o U 013 NS 9 oy S0 U b S
gy

:Direct Method(bx;l&z’? )3 e

f4f;/J5Jd£g/Ju_9vM@/ e s s S B A1 e

Gl end 1

IS A0 fesa S 2
SISl K13

Sie P (Fsd i d B p £ 51 5124
S C B S

-1

/S

o

Indirect Method (Assumed Mean).3 26(b-s12s ) 3 b14,5.6.8
L Sl seseF L3 Pl btoll s S A1 A e 3u L losl 23 19,
SIS i E L a b g S S A e s e s

S /'Jﬂ/,u%/w,{!u’( ANl me_s

et b dXS Py S’ 1 S st P
—e ol b (A Py S o 8 A3 A1
—e bl b S P e F e (Do 36248 £ U1 £
Sl B b
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y/(variation)/éy/aw?mJlj’!d/gv/? u;@} U#s ;/l/@/:l i J&Mc‘i Jf,} 2Je

X 10 12 14 16 18 20
(F)s 2 4 5 3 3 2
ce P S A Ao g 3 P L s srzrs o f
X F fx d(x-x) fd fd2(fdxd)
6 6 -8 -8 64
8 2 16 -6 -12 72
12 5 60 2 -10 20
14 4 56 0 0 0
16 3 48 +2 6 12
18 3 54 +4 12 48
20 2 40 +6 12 72
20 | YFx=280 S Fd*=288
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|
I

°oF =

280
20
4
p I [
g |

288

20

= =J 1 <3 4

|—-; I__-;IJJ'E-‘-"

37947

-

Wariance o

S A R T - ATy
YWariance 4.4
%/" S A1 M o p L (sl o3 ) et N
X F dA=16 fd Fdxd fd*
6 1 -10 -10 100
8 2 -8 -16 128
12 5 -4 -20 80
14 4 2 -8 16
16 3 0 0 0
18 3 +2 6 12
20 2 +4 8 32
-54
N =20 +14 S Fd*=368
Y'Fd= - 40
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“Y20 (20)
=18 4=4
_Jiaa

H A= 37947

A A ST 5.6.9
(Calculation of Standard Deviation in Continuous Series)

B3 L A her A J bt A L msla B S 5 A J
s SL

I BE Kesn B LA ST

S e, 2

S B Al S e a3
S S DA N 3 i sa Sl s st S 3UE

Xt | 0-10 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70

(F)ss5 1 2 3 4 5 4 1

I TP R O -y o
N B Mof d= =38 | fd(1x5) i
Mp Mp - X 6

0-10 | 5 5 33- 33- 1089

10-20 2 15 30 -23 -46 1058

20-30 3 25 75 -13 -39 507

30-40 4 35 140 -13 -12 36

40-50 5 45 225 +7 35 245
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50-60 4 55 220 +17 68 1156
60-70 1 65 65 +27 27 729Type equation here.
-130
Mf = ;
N =20 +130 S Fd’*=4820
760
SFd=0

— me - 760X_ 38

\/Zfdz 4820_ o

(SD)J!}UJL,V=15524O'

%JJ%!U/?LL&JL/}'@/’ 5.6.10
(Calculation of Standard Deviation with the help of Assumed Mean)

IS R PR

I i = S 2

WP ik 35 58

DA Y (1)

=5z s SF mp ¢ | X-A A=35 Fd fdxd fd?

0-10 1 5 -30 -30 900
10-20 2 15 -20 -40 800
20-30 3 25 -10 -30 300

30-40 4 35 0 0 0
40-50 5 45 +10 +50 500
50-60 4 55 +20 +80 1600
60-70 1 65 +30 +30 900

N =20 -100 Fd*=5000
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+100

> fd=+60
Nep
6=Y1fd, 20=N 5000 = Y fd*;ulz
= 558 — |5] 2=vz50 -9
=+v241=15.524
e L NS g 3 P LA 3 A1 S
Calculation of Standard Deviation by Step Deviation Method
oAed | Pl | Mp&Es| A=35 d/10 fd fd® fdxd
0-10 1 5 -30 -3 -3 9
10-20 2 15 -20 -2 -4 8
20-30 3 25 -10 -1 -3 3
30-40 4 35 0 0 0 0
40-50 5 45 +10 +1 5 5
50-60 4 55 +20 +2 8 16
60-70 1 65 +30 +3 3 9
-10
+16 fd-50
>fd +6
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s [‘—‘ﬁf
o= - = | xi

\‘ N N |
10=1, 6=2Xfd, 20=N 50==xfd® ,UR
=J2.5-0.09x10
:\W-lo
=1.5524x10
15.524

Jniéb&.ié[wdﬂ‘ad#’.@)-gnl5.524//3'6/&!}’61&,»‘4()}@/05{“11@,?1%/

(Learning Outcome)éf«’@m 5.7
_Lad//bg:fgbuﬁgzl, Ll AST F o olokisns PG LS il
/a»u;u(a{iu(djg;&_9%.@/KLZJ1;1K51&{Q/?“JJﬁ'flé;"u!gyﬁmfdjg G U
def’:%Q/J’W'Jf{_}if"d/yu’gum-wé T3pdenl Ut £ 5 0
Sesdi éﬁ ot §F it e b f/l{flﬁ;j S E Goi it e Sl 2 WAoo P
SN Lo A G as K Pl s o S LSS e B e P

(Model Examination Questions)= U612 5.8

-é{/ u,//? db
Wi e A AN
P LKL S S P hrr g3 ferts 2
b Pk 3
P O T SRC N 0 ) { L9 POR

-+wgﬁw¢uw ............... /d/l/,w S

el Sol etz 2
_éwu)-ta)l/y/cbﬁ‘f’ld/yw -1
S LS S A 2
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10,9,8,6,5,3-25 s 1 A1 s 6ol ael e 2
u}j Jl/! d/&u 4 .’é{} L bl d.%?} & 4 J Nl Loy s

-~

3

4

4,6,8,10,12,18,20,22_2%

RESICAL VIV (LS ) (LY POVSRYAL S A VRNT 10 4 B
X 10 20 30 40 50 60 70 80
1 2 2 3 4 5 2 1
el So Ll S
L S P N g pA N s s a6
X 10 20 30 11 14 17 20 23
F | 2 2 3 4 5 2 1
gy ety mectie s Ju?-‘a&fduwgf&uww‘j’buﬁur””u{luﬁdj} 7
S SIAIS A
X 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
F 1 2 2 3 5 4 3
S SN E L3 P NB ey ersesaS eI L S 8
X 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80-90
F 1 1 3 4 5 7 6 3
(3P LABIs e N e ra§ _+f Sr 2l fUsiss ekl 9
SEE S SIAS A
X | 100-200 | 200-300 | 300-400 | 400-500 | 500-600 | 600-700
F 4 3 5 8 6 4
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ﬂﬁ SJELaJE_60¢

(Probability and Probability Distribution)

Structure b4 !L&b/l
Introduction o 6.0
Objectives +E 6.1
Meaning and Definition of Probability - /7/;1{5’” §J16.2
Important Terminology of Probability .;tpuww(f J&6.3
Probability Rules 1 ZJE16.4
Types of Probabilities Distributions L U165
Learning Outcomes LEALT 6.6
Model Examination Questions ww&@*w/ 6.7

(Introduction)/gf? 6.0

,_‘LJL’“”LC//@J@JJCHLJ"guLuan’u:f“ Lgu}fduz%é@.@d/uﬁ/d%
eoisd JE o 3 S S dab s 2 $aiSs pissinte N oA\ s K
é_éuuu(u#:Jfﬁ&é&’;n!./d%i/uﬂﬂiu}g/,ﬁdl}u_‘ar/ﬂ}.@}f”v{w_/
—e o it =

Lo L BF el LE0 b L i S e 801G
F S D B Ly LQ@»)uJLm@JGé& UizeeUF s (discrete)s £ .-z
Jwﬁcﬁﬁ th'm(c//'wf ¥ Lduﬂ —~(Fed u/‘)gdudljﬂ‘é)uz“duﬁ»vf'él?ubz
i toliSeed e o f

et ST S o1 L L8 ST o e B et s LS e
o PG i T g L1 LSS E S WP S
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~€ngktﬁd6‘LL/KUC’_—Zi_};?/&’/}‘jgj’u:&P)&?ﬁ/ﬂi’/)é@(ﬁ/u;’}

(Objectives)4#l+ 6.1

Tl L g3
LHEES g Jﬁbnrtﬁudﬂv SN ATy
_Z.}ﬁ /J)U,V/Jéﬂﬁd@!fvm;ff o
_Normalul:PoissoncBinomialzgL/uﬁﬁ SF bofwd/z'_/f U/(:ﬁ dl??td,gﬁ/ °
LA S I LS s SIERNML AT e R o

(Meaning and Definition of Probability)— /7 15876 Jl?’ I 6.2

nj/gJi’gk}""ujgﬂ«fi)ﬁ{ﬂa&ndlﬁ’lru%CW!&'(‘}%"Q"JC’I"JJJJ&/J}/&M
o LU LS W17 " o TR T IR TX 4 F
et Pe AU LI LETS 6Bt g e

1954 $re 5K e ol 0 R L O e S UGVl S ae 017 L FE
_&; duﬁ;/,idﬁvg“iéu’!é_Antoine Gornband
WA - J}/JZ%;J.’.@’U;};/J?ZAV;;)‘AL&VL&.V/L%Uﬁh'-‘*kjbéu’{ﬁcﬂ
_+wn@&ﬂL,}JLJPn,f,"&p@:.:,wﬁ_%g@.{u;uﬁﬂid;gi
“Probability of a given event is defined as the expected frequency of
occurrence of the event among events of a like sort.” (Garrett)

Probability Definition in Math ¥ 7 §J&1t L

AL et 2 (KJE1Z ST % L (likelihood of an event) 1!
LN E SN et E o it VI LT L w10 2 K"-G'CL? S 85 o
-§_v/ S, "&,Juu/ 1 ;,1§_JC' by S A KOugz‘§_C¢njl LOJL??u-c‘_Jl?W K
L/-§_v/¢>u,J¢;/rﬂd;g&(L7 Loy sinae by ifid Lafeibid L1008
e th oy F1JBIKUS gl i (sample)
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sz 2H, D60 b0 fee ot Fude et e SIS £ i repur £ e
{(H, 1), (H, T), (T, H), (T, D} L8 b igfh &2
(Probability as Ratio) JEig+» Lt

627l 211 BT L ixle F o ttd e JBIK 2 gins S A0 e g2 At
a1 SEALE AP e Qb e U1 P e ol AT I et e 6/1 0
_+rn4t4£é&;ﬁd{d/&f1(‘ﬁ e
e 6/ 1AL JE L 6 Lose S5 s ST 7
A S FSLC S SE =PSB vty
L L2 1 e Ez pr . L2005 b Kl 2 020 s LIJEILIT AU
-‘ggfﬁmzj" KU~
(Classical Probability) Jei s

2edn st Gar 18IS Uloe Ll Ut F A Pl P4 B 15 o 66 0
_‘L(}/'/ o los S UBIG s 9 BI85 Ko s L L 8 b L B

-

B Gl S O £ ¢ -« "Laplace" ¢t KUr ol un Y ) L A Je
Ly 5B I e —e AT it u%%’t«uyuéﬂﬁ S(favourable cases)U?
FERN Y CT S
WSS Ui IS S =

Probability = Number of favourable cases/Number of equally likely cases

A= esr P SO 0L S tolf § o 1 e bt 021 L1 1 g0b £ i
V= o1 2= § Ui 20 4 ol

Symbolically it can be expressed as:

P = Probability (A) = a/n, q = Probability (B) or (not A) = b/n

l-am=bm=(na+tb=1andalsop+q=1

p=1-qg,andq=1-pandifa+b=1 thensoalsoan+bmn=1

e 1JBLS e st 1 St 6T o 2 Sl b 2 1 2 OJBIE E 51
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PN ARSI SRS RPN S
Example:
From a bag containing 20 black and 25 white balls, a ball is drawn randomly.
What is the probability that it is black.
Solution: Probability of a black ball = 20/45 = 4/9 = p, Probability of a white
ball =25/45=5/9 =q
p=4/9and q=5/9
(p+q=4/9+5/9=1D
:Demerits of the classical approach wilsi L & B
it oy s Jrasd I B B S (1
S el F P @
e S0 2,600, 58 AP Fecart T SUT 1SS 1 (3
e B8 15 Hee 0005 U7 28 Lol ST (4
Solved Examples
1) There are 6 pillows in a bed, 3 are red, 2 are yellow and 1 is blue. What is
the probability of picking a yellow pillow?
Ans: The probability is equal to the number of yellow pillows in the bed
divided by the total number of pillows, i.e. 2/6 = 1/3.
2) There is a container full of coloured bottles, red, blue, green and orange.
Some of the bottles are picked out and displaced. Sumit did this 1000 times
and got the following results:

« No. of blue bottles picked out: 300

« No. of red bottles : 200
« No. of green bottles : 450
« No. of orange bottles : 50

a) What is the probability that Sumit will pick a green bottle?
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Ans: For every 1000 bottles picked out, 450 are green.

Therefore, P(green)  =450/1000 = 0.45

b) If there are 100 bottles in the container, how many of them are likely to be
green?

Ans: The experiment implies that 450 out of 1000 bottles are green.
Therefore, out of 100 bottles, 45 are green.

(Important Terminology of Probability)< b 214 SJB1 6.3
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e T B
:{gkédt‘f
S L 1 g8 Lt f L S ST T et s L xtte L)
UL g pdee s 2 L\ i 6 b U3 S JE T Al L 2B e
-‘Luﬁ; 5?JL%ﬂwé
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(Probability Rules)J#IZJ&I 6.4

u/g)‘ngrujZ_/ﬂ/..}y/rgyb{lgé’mdf:{(random phenomena) 6+ 27 & U1
J;l:._.a/:.;wldrﬁ'<Jﬂld;l,.%d_nl,160)ulgg%uﬁc«ytknp/&faﬁ%u(é@ L(experiment)éf.“
LL0l e Foie s el IR TSP RPN Iy guJﬂu‘:‘?
NSNS

DA T A = AP R 1Y & (3 4O

s B //// ///////B/ s

Complement
AUA =U A ANB=0

>
o
)
)
!

Source: https.;/www.geekstorgeeks.org/
Addition Rule J#K2_Lo1 (1

LuunL/JLf/.:,UPU;WJCDM,;u-Lfgl,;_‘aﬁwa,dl?lLﬁﬂLfgb;Jﬂ&L}tKJ@;
DRI O A
:‘Lrtgg;,g/),dl?;ﬁ_nuuéB&gigA&y?‘ugf JsBIAS

P(AUB) = P(A) + P(B) - PCANB)

® P(ANB) represents the probability of both events A and B occurring simultaneously.
_wz_nufﬂgg/uvgBmAfg;_,%Lmﬂ:ﬁ,uu,ﬂ, °
Example: Suppose we toss a fair coin. Let A be the event of getting a head,
and let the multiplication be the event of getting a tail. The probability of
either getting a head or a tail is given by:
P(AUB) = P(A) + P(B)
=12+12=1
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Multiplication Rule ~ J»iK_ ~ 2
TBAAS Lot S P A JBIZ I S poTasficaebnd Din 16 2 £ S
:‘awg;gg/w@’w_nzif g’uiuB/,tA?rqu '
P(ANB) = P(A) x P(B)
et U el Il e sl KLz e b o a1
Example: Consider rolling a fair six-sided die. Let A be the event of rolling
an even number, and let B be the event of rolling a number less than 4. Since
these events are independent, the probability of rolling an even number and a
number less than 4 is given by:
P(ANB) = P(A) x P(B)
P(A) =3/6=1/2
P(B) =3/6=1/2
P(ANB) = 1/2x1/2 =Y
Conditional Probability J&iss ~ (3
BZZ,JA?UJJ" JBHAS ;-4‘-6?;481,@‘&?&51/,1.,9[ c‘-JC?;KLTu%L&y..{U&;L; ¥
L WL AUle el 6 = P(AIB)Y B > L
P(AIB) = P(ANB)/P(B)

e b KU SRS st 4l L Etse oS Sttt St 1,
Example: Let's continue with the example of drawing a card from a standard
deck of 52 playing cards. Suppose B is the event of drawing a face card (ack,
queen, or king), and A is the event of drawing a heart. The probability of
drawing a heart given that the card drawn is a face card is given by:
P(A)=13/52=1/4
P(B) = 12/52
P(ANB) = 3/52
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P(AIB) = PCANB)/P(B)
P(AIB) = (3/52)/ (12/52) = Y4
This means that given the card drawn is a face card, there is a 1/4 chance that
it 1s also a heart.
Decision Rule J»1/ s} (4
Pt st Lt ezt P S K 12 bt e ) LI #IK A S
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Lot/ ugﬂﬁfﬂuuﬂ@uwéﬁdﬂgyj:Test Statistics &ssiull o i
L./ /null hypothesisi s je .4 < PG LI sl o St Lty S
;}/f&;/"ﬁ@nﬁg<~_ugiu’:-_ui‘/uﬁw,u%;wLMff‘uﬁth,Jf’,;_§,rtg
et/
T2k Sy menp-value st U1 C &2ty 35S he e P-Values il
null ?:g_ﬁ/ <p-value o JUt./ e S =1§(<&null hypothesis
—<thel s/ Shypothesis
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Applications of Decision Rule J&-§s1Z &
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Summary .-k
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Ssiardy # 2ot £ £ QUL &2 g8 TOuS omd2 py o £ 65 us
S pn B L LG A il s
Sample Questions on Probability Rules
Question 1: You flip a fair coin twice. What is the probability of getting
exactly one head?
Solution:
To solve this question, we can use the complement rule.
Probability of getting exactly one head is the complement of getting either
two heads or two tails.
Probability of getting two heads: P(HH)=1/2x1/2=1/4
Probability of getting two tails: P(TT)=1/2x1/2=1/4
So, the probability of getting exactly one head is:
1-P(HH)-P(TT)=1-1/4-1/4=1/2

Question 2: A bag contains 5 red balls and 3 blue balls. You randomly select
two balls from the bag without replacement. What is the probability of
selecting one red ball and one blue ball?

Solution:

We can solve this question using the multiplication rule.
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First, we find the probability of selecting a red ball, then the probability of
selecting a blue ball after selecting a red ball.
P(red)=5/8
P (blue after red) =3/7
So, the probability of selecting one red ball and one blue ball is:
P (red and blue) = P(red)xP (blue after red)
= 5/8%3/7=15/56

Question 3: You roll a fair six-sided die. What is the probability of rolling a
number divisible by 2 or 3?

Solution:

We can solve this question using the addition rule.

We find the probability of rolling a number divisible by 2, the probability of
rolling a number divisible by 3, and subtract the probability of rolling a
number divisible by both 2 and 3 (i.e., 6).

Probability of rolling a number divisible by 2: P (divisible by 2) =3/6=1/2
Probability of rolling a number divisible by 3: P (divisible by 3) =2/6=1/3
Probability of rolling a number divisible by both 2 and 3: P (divisible by 6)
=1/6

So, the probability of rolling a number divisible by 2 or 3 is:

P (divisible by 2 or 3) = P (divisible by 2) +P (divisible by 3) —P

(divisible by 6) = 1/2+1/3—1/6 = 5/6

Question 4: A card is drawn from a standard deck of 52 playing cards. What
is the probability of drawing a face card or a heart?
Solution:

We can solve this question using the addition rule.
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We find the probability of drawing a face card, the probability of drawing a
heart, and subtract the probability of drawing a card that is both a face card
and a heart.

Probability of drawing a face card: P (face card) =12/52 (There are 3 face
cards in each suit)

Probability of drawing a heart: P(heart)=13/52

Probability of drawing a card that is both a face card and a heart: P

(face card and heart) =3/52

(There are 3 face cards that are hearts) So, the probability of drawing a face
card or a heart is:

P (face card or heart) =P (face card) +P(heart)—P (face card and heart)
=12/52+13/52-3/52 =22/52 =11/26

Question 5: Two dice are rolled. What is the probability of getting a sum
greater than 9?

Solution:

We can solve this question by listing all possible outcomes of rolling two
dice and counting the outcomes where the sum of the numbers is greater than
9.

There are 6x6 = 36 possible outcomes when rolling two dice. Outcomes with
a sum greater than 9: (4, 6), (5, 5, (5, 6), (6, 4), (6, 5), (6, 6)

So, there are 6 outcomes where the sum is greater than 9. Therefore, the
probability of getting a sum greater than 9 is:

P (sum > 9) =6/36=1/6
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(Types of Probabilities Distributions)rbf"ic':(:ﬂ dP1 6.5

Types of Probabilities Distributions (L3> Jii
A = o1 £ et L F L= §PoissonusBinomial
1Y /"“L&/'/ SIS Ul U, A LiSbinomial distribution independent trials
U 2 s 18l 6 44z binomial distribution-#L- L JE1ULE L JK
-ta(}ndl.ﬁ”i
S SIS P hlF st B L By 5= Poissond A s
S L eiseiyb-e dne g fles? e dnt foa " dSonrd e
e Guei J/fé,f S F180 S8 U2 15 (Poisson-ssdbs
dl?’U’y Vg‘+w9f ¥ Gaussian distributione (normal distribution) o %S S
z:‘aﬁﬁfKiv&@gd/uu,_‘aéndt»@u;Lé_/uy./u),/,uég,n,f#/:w &ﬁﬁ/m%f:ﬁ
cet S L st et B AL S A her e S s L i § 5157
Binomial Distribution o #3J~# (1
i LISFATL o £ (U IUDE A 2 2 Sodiscrete)s £ Lief s 3K 5
-cb-.,gz_u:'»:ﬁ d&udu’gndl.»“ﬂupr_v/uﬁag/?,-g.éfugﬁlﬁu(U&yKut;w?
S -t Bernoulli trialsécé-énl,g,r_z e LISt Fbinomial distribution
e dre i A pneslod, ﬁj e b LB S 1 e Qb Qb Ut 2 L
AFISur i e
-Jl??l(g},l,f@ﬁj!fdﬁ.@ D e
te bl ik u:ﬁ JWEkbinomial random variable (|
P(X=k) = ,C * p* * (I-p™*
Where:
« n1is the number of trials,
« kis the number of successes,

« p is the probability of success,
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« nCk is the binomial coefficient, representing the number of ways to
choose k successes out of n trials.
e q=1-p
Example 1. suppose we flip a coin 3 times. We can use the formula above to
determine the probability of obtaining 0 heads during these 3 flips:
Solution: P(X=0) =3C0 * .50 * (1-.5)3-0=1* 1 * (.(5)3 =0.125
Example 2. If a coin is tossed 3 times, then find the probability of getting
exactly two heads.
X be the random variable for number of heads
The formula for the required probability is given by:
P(X=k) = ,C * p* * (I-p™*
Here,n=3,k=2,p=12,qg=172
> P(X=2)=3C2/221/2)3-2
S>PX=2)=3/2)3
SPX=2)=3/8
Examples of Binomial Distribution u’gl?d/ u’:;d /"’5’&:;5 L
Ut L LSS S
e en %265 513 £ e (S e b0 28 G s O e o
L LSO L 6 Uit AT by o i e KUA L 100
-2 /e Kbinomial distribution
et J 1L e Bt 2 s %070 el F i § L FUEE o

e LU 210
158 W nl J2. - %800 24 Qy?&jju«ﬁg‘utdf LMLy utl s o
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(Poisson Distribution) f »J iy 2
Lnﬁ&fj;({ Ve glLl}é_n/“;gC}:ui‘,ﬁmﬁvgﬁ,Q ;ﬁ,zc‘_f:“’ S 2L yottal:

161



~Unlhas gt e D E iy § T AL /“L/,Uz”"'” ()’qf’ P ﬂ‘%[&/ e
-‘ggfuf//,(ULSiméon Denis Poissonyis§° g/u”fj t }(L‘KJ!
e n O F Lo 3005 # Poisson
et Sk gt LUt U6 L F o
e bl g sl ol b e W A SU K e PGS o
e B LN L E SR Y S P o
e P IIRY F S R EL AR e
S SIS NN N W Yt SEN U
(T bt S U A St 5 5 e Ll i s S Lo SRS Ly
e ol 3o aree Qb st
(e “) (™)

!

P (x; 1) =

e: It is a constant that is approximately equal to 2.71828. In fact, e is the

base of the natural logarithm system.

w: It 1s the average number of successes occurring in a specified region.

x: It 1s the exact number of successes occurring in a specified region.

P (x; w: It is the Poisson probability of exact x successes occurring in a
Poisson experiment. Here the mean number of successes is |

Example 1: A call center receives an average of 3 calls per minute. What is
the probability that exactly 4 calls will be received in a given minute?
Solution: Given:

w=3, x=4
P (4; 3) =(e"-3 * 374) / 4!
=(0.0498 * 81) /24
=4.0338 /24
~0.1681 or 16.81%.
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Example 2: A website gets an average of 2 user sign-ups per hour. What is
the probability that in one hour, there will be no sign-ups?
Solution: Given:
u=2, x=0
P (0; 2) =(e™-2 * 270) / 0!
=(0.1353* D /1
=0.1353 or 13.53%.
Examples of Poisson Distribution uiJOJ u’;:d /‘dj’gj 1y
:ujuflf»J/L'upc,qm{f ‘46‘6 bS5 S iPoisson
ui’;u;?u‘ﬂg,{!uiwugﬂ-batfdﬂ;w&u’fﬁ@;!}?dh{l: Call Center ' J§ o
-ujé/JWlKﬁjJPoissonéLL/J’LL"JC?!KLnJﬂ/JK
Sgute107-upd oS e ey Gy 205 e10 2&-s1: Traffic Flow s6_5/ o
_ujé//dlﬁ’l(ﬁﬁ Ju’g“iLL/J’J}“JCD!K;Mu’léb{’d/w%dué_/ =
AP S LA §S S el 0best 2l o (i: Web Traffice§ /s o
_ugéfdt&lgfrﬁd/Poisson“iLL/JJ}“J%KJ_/J’bbU;ut
Normal Distribution or Gaussian ¢/ JF| x5 5€L Trd 500 G
Distribution or Bell Curve
P8 b 8o U Sen L S Pl st B
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1 12— 2

_ il

xr)= e 2
f(z) "

J(2) = probability density function
a = standard deviation

M = mean
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Here, p is the mean of a normal distribution, x is a normal random variable, o
1s the standard deviation of normal distribution, ™= 3.14159, and e = 2.71828.
S si(average)bos S17 5415 S 2 1S /}"LCJ: L QS Pl st
m&uig S «"Lt'}’iébﬂﬁéf:}y u:; K LS LS _(standard deviation)J 71
e brie A AT K
e ar? A A & Ll tntsf i S s § I A1 Aam s S6 T 188 3 o
JT B BTAF 26 23S dep etk B S5 S8 58 3 dee ot (B SE S 8 3
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S d Uee A e LAE L B S S AP S 3PS St 19 g
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The Properties of a normal distribution U 3 & wles? § o) Fu 25 S
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L EXpUO> 0 et s § S i Zadierdx o

E e et I X2 T (Ouee 07§ Lo L eon s ix2w ST (X) 0
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e x = pdgim e S '
-4.?%40.5%1‘5/9»54]1/,1:p(}’igmiuuuf'lwﬁf Sk L

164



e Ol £ J59199.7-95-68(F & o 3 A1 Ak ) Sk paste L mlos” F S5 4
Sor g tdeers] AL stz L s 5§ add oW et T S 3 a6 2 ro1 ]
(b LU IU1-01%99.73.091%95.45:%668.27 8 o 3 e o1t st fae S 31 71
e AL A s L (X £ 1brsi%686 523 LB E S o
e FAL (X £ 2003 A A de ol F%95L FeF LubPE S o
X £ 300 tTAL T A e g Ll 99T FZ LB F S o
ST 58 5 b M L1 5 L J3199.7-95-68 -t 1 1 A1 dwn il 1 6316 328 5 A S e

7
-‘Lk@u/}
One standard
dewviation
- GBSh of data —.'\

- 05% of data
7 | N
:‘// 99T of data \-"
] I
| —3 —2 —1 0 1 =2 3 l

Example: Find the value of the probability density function at x = 10, given
that the distribution has a mean p = 8 and a standard deviation ¢ = 2.

Solution: (1

F0)=(1/QV2m) * e (-1/2 * (10 - 8)/2) "2)

=(1/Q2m) * er (-1/2 * (D ~2)

=(1/@Q2 *2.5066)) * e (-0.5)

=(1/5.0132) * 0.6065

~0.1210

Answer: f(10) = 0.1210

(Learning Outcome)éf«ﬁm 6.7

(’ZIJJC’ILU;;;L‘LJ/JIbm{J);J/l;/éu’iuﬁ".dfj(}g}@m;p/{ul.@.}/yu!(}# LJC’!LA}

165



Sl Z b6 L8 S e e B ol el e e ) dd o loe)
b2 § 7 Stk U1t T U1l £ LG K et & ity S S
(}.‘.?'/,-,;Ll;é:{/}J}f_‘atf:’/jf:'!(}?luﬁ.éft(flé,fég}&?/;lgyr‘} Sulke Ve S5
L/dt»“wu/f:ﬁ/,mw%u“ﬂ“i L& S e $Si dad B s el T Ieo el S 7K v

aALL

((Model Examination Questions)caﬂlf&@”l.’// 6.8
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Answer: - 1. 0.8, 2.0.25,  3.0.75, 4.025
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(Meaning, Definition and Nature of Correlation)
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N =35,

Y xy=6230,Xx=170
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JYs 4@1”&// LuE wUScale £/ ds e 283 & J» iz Step Diviation
byt

187



(Zdx)(Xdy)

n

\/Z lel _ (Z‘i—\‘)- \/z at‘,] _ (Zd)")'

n n

> dxdy —

po=

_39-(43)(+13) 455
- 2 >~ 17.5V120.83
f19-@ fiag©

B —45.5 455
4.18330013x10.99227  45.9839645

_éo/.;{,éD/;lé{#&ﬁ.)’?ﬂuﬁfaﬂéuwld56/): 10(}??
x: |16 1218 4 | 3 [10] 5 |12
Y: 23122 (2417|1920 |18 |21
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(Assumptions of Pearson's Coefficient of Correlation)
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60 3 75 1 +2 4
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50 4 40 6 -2 4
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(Advantages and Disadvantages of Rank Correlation)

Py

_Lt'/ A /'qu/" et & 260 U RAR LY AUt Ui by 1.

ety LB EFSE g adhenl Srre ofhd Ll fe 2.
e Qe SU A LB LS L n JKET F S

SR E S Lo S s, £ B L P L p KIS L 3.
BUUSE o e

Szt gl P s s e o Teid L0wm i S 4,
ORIt U Gt pli S 2 e
J’/gufu?‘amgguyné/ﬁﬁ;fﬁud/y»£+pujyg(»w Lu%‘&//dt,z;) Ko ot 5.
e (b2 Ut A E G S U e

=l
St Bivariate frequency distributiony _D:l? Vo I e ol s V> 1.
P S s
b g Lu..ﬂﬁduuv,wyw”nfwc.bgbt/w;u’l.://.d/u“(dﬂJW!Kw 2.
-4‘-&9%

(Uses of Coefficient of Correlation)e Y1 28, Lgf:&u’/ ,7.13

U ng%;wéw 1.

At ot et U et Apply g sl Eieb s G025 ) f S| 2.
'N'30.] et e J:“:" Sl J ng/ ey /é"u)n/ Interval dataiziu’l_nJ XYY J.,‘:/" d/
e Jon b LS el 7 5L L b s S s e

205



(Learning Outcome)( de/i 7.14
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(Regression Analysis)
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(Meaning, Definition and Nature of Regression)
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6 0 0 9 +1 1 0
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X 10 15 35 40 50
i 100 30 110 80 120

-

x x? v xv »

10 100 1000 100 10,000
15 90 1350 225 8,100
35 110 3850 1225 12,100
40 a0 3200 1600 6,400
50 120 6000 2500 14,400

Sx 150 | $ps500 | s 15400 | s 5652 | )7 51000
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Compulation of Regression Euqgation

Dev.
Dev.
Sales from ) ,
X X from y Xy
X Mean
Mean 70
90x
91 +1 1 71 +1 1 1
97 +7 49 75 +5 25 35
108 +18 324 69 -1 1 -18
121 +31 961 97 +27 729 +837
67 -23 529 70 0 0 0
124 +34 1156 91 +21 441 714
51 -39 152 39 +21 961 1209
73 -17 289 61 -9 81 153
111 +21 441 80 +10 100 210
57 -33 1089 47 -23 529 759
2 2 Sxy
Sx 900 Sx 0 Sx” 6360 | Sy 700 Sy 0 Sy~ 2868

3900
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Compulation of Regression Eugation y on x

Sales Dev. from X v Dev. from i xy
X Mean 90x Mean 28 y
46 +3 9 40 +2 4 to
42 -1 1 3R 0 0 0
44 t1 1 36 -2 4 -2
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43 0 0 39 #1 l 0
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Ju : 12001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
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) Q:| 12 13 15 23 24 38 42 48
(Ui 7)
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d;gﬂf(z o 22 A QL1 st $olk L ¥ = (Sampling Theory) .5 64 <+
St ;é!él?:uﬁé_/y Lelos® § SATS 924 S\ 20if Voo / 5 L (population)
_ew uﬁ 4/;bg;Lf e L Skl aeis i/ Jb¥ (elements) /V(W:Cd;l,fd"( -‘ar/
o e e s P F L i TS G SSATE 5 S e A o S
Lo d sl st Fo Seustt o feehos® (U Tabor® S Lo i G S b
ot jgw_+u:; =€ (sample size) Z/;l&{]d/é_/Mﬂu*uﬁ JI-Usl#I e
g kil S
2L U7 (b7 dL/V (Tests of Significance) J”CV(/ ..:lu’“” o /1
L“tgl“/(}*‘auéw“: u!_adw/ éwf (hypotheses) ouﬁf‘éi‘f’” N b3 ¥
e bl e e JASE UG G £L/df;t,o;/”u// g Uk AT e
(Large Sample ‘_f“~ Lo e th lffj u*(uu;/ubu'// =y u”*
J,WL(% LSSl L3rL3IU9, - (Small Sample Tests)‘f"" Lo d_sZ yTests)
~rded U
(u/&)mdﬂud;uiégﬁj‘%u .,mr_bwfu”up}_;cuxﬁ,u}/ 800147
e CEL 23t A Uy QLA A S s K P S

(The Basics of Sampling) o’//lg Sl 10.3

S A S (population) d;u'd"/u/(u"gﬁc;,w/’wvﬁ ~f“8m5 (Sampling) $.:2s
d;udqu KU Ler’ bW a3 L bl B LK os” Jd;uﬁ ol F*Y (elements) b
-‘ng}//?g/';luw((sample) ?)/L;z",}’)/?/tfw V#»{LJILL;LL/AWJ‘(K

e Fedugay fdSaer
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Sespd G mator® § prn £ 5 otz GOSN TS 2 5L P e S QL o™
"-ujZ.L;{fg e it i LEATS 4

d_‘al:'nu’c'l;gﬁp}ygﬁ'ﬂf/lb/;llb/ =yl K&;QTJIJ{‘L&Tﬁ“LJIgjjﬁJdA;/
03] F NS EYAHEE U o) s S oS e f s 23 ol 1K 3
e P e SSnTzs WILl-<tsey (representativeness) f»fu/,’f sl
-l

s S SsE S A )é&;?uﬁmf‘a&; AT S USRS A LA TS ko1
ol e G b 2 S

(Sampling Procedures).6.3 £ §4:2v 10.4
SAT& s L ez A6 % du (Sampling Procedures) €34 £ (Si o5
Ko LS ur .l bl 5 (representative samples) &_ss4” 1 = *(population)
e CPL . Ui b o
(Random Sampling Methods).§.3 >k

(Non-Random Sampling Methods).§.3 izt
AL GATF Ut Fossl p K3 b iz, (Random Sampling Methods): £ 4¢ ks .1
e J SUS cui-g_vngf’ L (equal chance) é/d}L»KLnJ‘;/ (element) ~*
:ungszw,fLSQ s }"iﬁ/-c‘-&ul ORIV T W
Clrosl L P L 4% 1L TUAU1 (Simple Random Sampling): (.:.2v ¢ Azl
—e b2 L (lottery) Sitits b Sy b upd »
c‘_L“tguCui‘ (systematic order) =7 L/ T AU (Systematic Sampling): (§.4:<s (V
el B e (B e
/. fﬁj U~ (strata) .wlzé’gumf u': 52 SEATAE L (Stratified Sampling): §4:<s” des
oL FL S e &L
Ll f;j U~ (clusters) 5 L uses ) STy 501 (Cluster Sampling): Sz’ el
et K Py 2 s S e o
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I L SAT AP Utesl2 b (Non-Random Sampling Methods): 6% Al 2
:wdj;’gwfﬂﬁl& 54 J-ctss2e JE1E (bias) Sxb s S laérd}w{é_ng;;

et e plh S 0Tt (Convenience Sampling): §4:<s' G o

_+wgg?/ Z4ed /VJ,UVLWLCJ?; U1 (Purposive Sampling): ¢4z (§ 44

B L LS S e 6T (Quota Sampling): $a<s’ 2o

S renrauti b 5 ot b it 2 b1 (Snowball Sampling): ($ax<s s

Y200 SY APk

Py 4auwwﬁ*£&§‘; — 158 (Sampling Procedures) 43 4L ($42v1F

et E S s

(Sample Size Determination)e/” K(% L 105

ST U? < o ¢ (Elements) <t o 5 s s, « (Sample Size) ,; L i¥
&w:/ugu,KLml?UL?muéuJél}L&?_‘awgJL‘«u:é_/ﬁiifp’l/’J(Population)
& (Unreliable) 7 FE0Tntotie e @i i Nle AL ernl ALI
_LLL:‘m}}KLMéLZJ/L«:dLu!:ﬁ:)'}&L’al}"m;g)%z/ ]
e IS 5o S Lﬁ Lo ¥
Ll e AL
(Population Size):(f k54T (a
iy el Lo T8 e B et i S6 e S 5 o = ST
(Desired Level of Precision):f, §& 1. (b
S iéjjbécdc’_%lglf}’ﬂ”/'ﬁ P AR /’uyf" t» (Accuracy) ,Q,ng s éL“:
Kt e ATt S J b 2 L (Confidence) ‘;/1%95%(7
(Confidence Level):i/ S (e
6ty S G2 0 St (e S 299%495%90% 8 skt $of Ut b
_b/m%;g
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(Population Variability):L /"d/ AT
¥R eI d L3S P srei i it 2§ (Vardability) £ ST/

et S
B SLSELELL

:wz_tgéjgﬁu&/ﬁu;‘g/pé Lé_/u:’jfféé./
(Statistical Formulas):d_» 60L& (a
2 pg LLLSSALL
e? U@
A Al
(1.962- £ 55195% ) sks Ze 5LE 17
(Expected proportion)b-sf -t AT D

ILLW.QKJL’;‘IJFJG&E/?(}JQJJQ/)

(p-D2o 26tq o

(Margin of error).;wfﬁ JeSbe
50%rtC 5 it/ o L AL S 5% A LE §52195 Yo Sk £ i
Kl PUAI 6 LIS P H0.5)

_(1.96)% x 0.5 % 0.5
n (0.05)2 = 384.16

Enl IS e 127K 2384 P S
(Expert Judgment):2_Je/ 2 (b
B R P L R SN RN B RS IR N i
— b eIyt = g5 (exploratory) Stz b
(Previous Studies): el 3l (c
it el 3 B bt e oK L8 A e B 2 i
e B b Slolid U L
e 8 el e Al L E S i L S ek f L
LU A GE G L RS
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(Sampling Distribution)(fd Ql“/ 10.6

2 5L (Sample) & v 2c 5 A=) & (Sampling Distribution) f:y Qo2
SATS L U st 67 S5 8 G s b ) g e L L
/ﬁ:ﬁu(é&ufi-?m}/'m{ufé&»;/f&aé_/ﬁiuﬂgéﬁjm &% = (Population)
_uj“‘é (Sampling Distribution) f:y 3@;/
(Mean #b-si§ i1 S5 o 50 EEA TS 5000045 xas 1 £ Je
R uk/,u?ﬂ?u!-f il 2§38 15k 2 o pT b o a S Emb S age)
& Sampling Distribution g"ﬁj Qo<
Ol
_‘L&}’i% JZ (Normal Distribution) (:y J/L‘/?/}J/L'f it (“j 3@;/ .
4 (Standard Deviation) S FIS S 9! (Variance) & ks Uil los g (:j Jloe
et U1 L0 Gnitietos” ST
—}£ (Normal distribution) o8 3 A fi2 = O 2o Fuety S6AKE A ST
-« tt: (Central Limit Theorem) S5 N Lr,;‘?‘L(}}'Z
Ve & setl$olbed Lo 7 @/Pééﬁ'ﬁ’z (Sampling Distribution) (:ﬁ Qo<
s L (Tests of Significance) c«L’G’!&g/LﬁulLéz_J!ﬂuuy Z AT, =4 il
-c‘-&n&VTutL/ Al ¥

(Central Limit Theorem): » }J K087 10.7

S u/ 7. +r/ U2 J12: L6 ¢ (Central Limit Theorem) S,

—o¥ Mean) ksl v ool Fan (Samples) v ¥~ (Population) ST

J/L‘/?MJ/L'(:“; -G WJF (Sampling Distribution) (Z“; Qs P Li 2 o T b\

-xt7 (Sample Size) f; K2 léc;_@n% 3£ (Normal Distribution) o »( Vs

She ) Sesid f.{ﬁ SIS eI n e 3007 f Ko 3L Fluss,
—u@% }Lﬁﬁ Normal ,:z‘zpj Ju#'/;@lg,;/ (s n
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L I Sfel Bl d Lo S IKusE St us il Lt 1 g
d/*ﬁJ/L'ugl,ﬁ:‘Z(:}yJul?ngu{;L/G"u:b’,ufu]/wfﬂéufw?-ﬁ_@)m{;m{uﬁbwfjwiuf
Sl sy e il el = os§Uriiid . J£ (Normal Distribution) ¢ 1
it S e 3 LT

oSSy Lot B Ed e e e A O F 6w S
_‘Lénu&&vﬁnf/;uﬁ‘%ﬁ" Ut SN2 §F 1 SN

(Hypothesis Testing): ébJ &4 10.8

él? S &z Sl sl A 1§ (Tests of Significance) J'(‘a“’y T u’b"j
Lttt L (Population) STzl 5L 7 K3 FALA .-« (Hypothesis Testing)
—e U2 L3S (Sample) &Y (Hypothesis) '&5}&;};6( z
Ia'/r‘jdi‘%iélﬂf'&!/“
U PR Ry Y T AN Ry
(Null Hypothesis - Ho): .23 # sk (a
/L/,@yﬂ’éég"/rubLJ@_‘LWL,OGTK@@/@L@»uﬁ)&f&&?ﬁéca,z;/&&,&.u,,d
-c‘-L"U-zv( 23280k J122
(Alternative Hypothesis - Hi):-2s 4 i+ (b
S22 /Mt&&iég"//kLJL‘»-c.wu*cﬂmJ] J. S EkRe oM
-c.dlﬁd/J//JL/uL” 41r£¢//&;/‘m"-4.
J¥ (Ho) 2365k St Aed 2 5L (Tests of Significance) J‘CMC _:Tu’”
Uil QB ok Jbo e L AAIKES b WU (HD) & S S b

-t (Statistical evidence)
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(Large Sample Test and Small Sample) ot J:.‘: me o J:.‘: ¢.010.9

(Large Sample Test):e+J ¢ (a

f L iy gt (Tests of Significance) J’CMG i u”" wost S o
eIl Ul 305 K i Su ce U1t e s §ney Z(Sample Size)

Skt 1 et e u et ZAF U T L ey et SE
ULV 325000084 Thosl TS U2 bt o /Bl S G Thrs s S (e Ao 10088 L1 o o
LU p it Ttnd SR A SF L I e i
(Small Sample Test):e+ & Jer (b
T-4# J/L'utu)/L;{_nff_%ﬁKL/.,ewz_LgédL&u‘;f/zwwuwﬁdw
Z i (Normal) J/L'f:ﬁ ST S PSP Lot K (t-Test) e
?30,0000!}?;%}/:!‘,(0@11:UIJ/‘L@lgtflng:‘rmuj;ﬁruﬁJ& ISJ/uﬁ&{u//@“f-ﬁ%/"
KW e LS (T-Test) e i Jed e il e

A1U4s> (Small Sample Test) 2 JE et (Large Sample Test) <+ JE e
SEIASA K e S U1 £ a3 ) biaslf Lyt el ¥ 2 p OF (U
s Koa U

Lo 1010

F TP Sed Lt S 1L Ui UL L AR e J L L Y
LS r L L L GBS s f 2 LD L e gt $S 0
-wa“_lz;gi.d/ag/tﬁ;fﬁ‘u:zé/_wl:uJ,ﬁ»d}'}m;ﬁzi&%f&é_yf';l}b-c‘_u?:g}K
ML E e S L et Lol mod L e i Sob§&s il sl
Qb S5 s it §F e Sl e oS T2 o i pliSnion” S
_E e u}éd/g,/K&f4Q5/,’£lgkéaJ¢;¢u/;,fwj&nu'g e S Ky
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(Model Exam Questions)aﬂlf&g’wr; 10.11

(Objective Answer Type Questions)e s bic,glzu"” Y

el sV (Sampling) $4z2r

_uf’g ALK (Random Sampling) $£:<r /e

?%lgtnb“ff F = #¢. 3L (Central Limit Theorem) & £ v/
?‘gduﬁu{df?{(Sample Size) fié_/

¢ tto /1S (Small Sample Test) 5 Je

c b e ety (Null Hypothesis) =345
S F L3S (Sampling Distribution) & Jb .2+

¢ ud($5ii¥ (Central Limit Theorem) & & Z w5,

L o 9 L AW =

¢\ (Judgmental Sampling) §4:s* =5

» b

?unggéJW!“iJ (Tests of Significance) J**~ T

—
)

(Short Answers Type Questions) wUis S b etl2 27
S ool A e § (Sampling) $acer’ 1
_q/ 5 b3S 42’ (Non-Random) /L # s (Random) /e .2
_q/_wuuJJiiufJ(LuL//“l?f/(Sample Size) ﬁLL/ 3
- /T4 f (Sampling Distribution) (:ﬁ Qs 4
U 7 e 5L Je 22 J1 ¢ (Central Limit Theorem) L LS, 5

(Long Answers Type Questions) ;uJJ!r“J' b:ﬁgl,!ﬁdj b
b/t».,{!d/%)/wu/ul{.a’végk‘y (Sampling Procedures) 4% L $4:2 .1
“JJe
U z b2 LIS & s iSait < (Hypothesis Testing) ARMERY )
(Statistical Lmlé&g/?ui; ¥ (Sample Size Determination) (g Liv¥ 3
DE e Ly S eolo2 s Formula)
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J/U% (Small Sample Test) e+ &~ Jesl (Large Sample Test) e+ J& ¢ .4
g ns LS
-u/ ol J!J u!u‘u;lﬂf’d/wt{?u*b( (Tests of Significance) J’CMG glu’" 5
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,f,“(ﬂfu&(.llém

(Chi Square Analysis)
Structure A7 ‘r:gg
Introduction ~ 11.0
Objectives wE 11.1

Meaning and Definition of Chi-Square
Analysis

/ﬁ/}l&igfjjl}ﬂ!ég 11.2

Importance of Chi Square Analysis in

Business Analytics

ail § o f K A S Ak 11.3

Test for Goodness of Fit

DT A et 11.4

Test for Independence of Attributes

P JUVRIR I . i
U ST e e 11.5

Limitations or Conditions of Chi-

Square Test

91 Ao St 2136 11.6

Learning Outcomes

Lo 117

Model Exam Questions

O 11.8

(Introduction) /3"*? 11.0

u”?“)/ ST (Sampling Theory) & £ L §.i:2v LTl OwPasyzS

L (Population) $ TS T # L J St $51 L (Tests of Significance)

T et Pb L AU Y (Hypotheses) wlos e sulelsdn /S b2 sLE v 3%
“E LS (et Z—u"’f@g/@g}w e UL F e i
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APt S 2 A ALTA( N D gzrind by LT 2051
2L e Ky }Jg/?wb{lwf}lflét{.ﬁd b4t Z(Chi-Square Analysis)
ST e ol 7 t{f)‘ug&l’? L (Attributes) =Los| (Categories) ’4/?5/
s g“;,i.JTJ}*;L;;mJGMm (Test for Goodness of Fit) w3 T % 4 e :u*ﬁ’fﬂ,;/?/k
Loese S "A(Test for Independence of Attributes)
el F 3 I SN BT St 26 36 s L e d S _Tusgesyy
AT

(Objectives) »¢i» 11.1
:L/uf%/akﬁd;’g/ph;!’:w£L/.’JQV€JMJ1
_uiﬁ b 5 I Je 19§51k (Chi-Square Analysis) 3 Jidg
-ufi Seolos§ S I ¥ (Test for Goodness of Fit) w314 ke
2L (Test for Independence of Attributes) uj {.’ﬁ'dfuj‘;ég..fflzﬁ&'f =
FLSF Lt
_uf . Z'f ¥ (Limitations or Conditions) 4 /“pm;ﬁru’:ﬁuh‘y Losifkle

_é{/yﬂlfd:df:’//bﬁlég 11.2

(Meaning and Definition of Chi-Square Analysis)

(Non- 21 z jﬂu@ﬂu;’;nd&iuﬁgg/? (Chi-Square Analysis) .7 I
L (Categories) «bs it (Attributes) wlosr? st 02 s5L U7 «e e parametric)
ﬁiayﬁw (Population) d)gt"f(.mf,:u:uﬂg/u-‘gwglgfﬁ)gd’y;zruyn
i/ Zf 1/ 3 S (Expected Frequency) +49 & .1 (Observed Frequency) s.s soul2-

-
¢
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(Concept):»26e_ 7 /1513¢

3wl (Expected Data) lf;fé?/}' (Observed Data) Q5&¢4&»4J?d;g§,j /’u’-/”téb/
Z‘Ldﬂ}"/Gd}g‘.gJL‘Lt'/ ﬁWKDifference)

= Z (O EE)'

(Observed Value).dp oulze =0
(Expected Value)/ﬁl’:r“* =E
LS, /'ugwi(?} 2 alo A L%A)lzﬁuiu/,ubf 31 ety b 267 ran s
SOOIy L o loi St S 565 o Lt s SIS F popst LI
Y btsbes plebsr e 3w d L& e fruiaiupds® ol (P o3/ o2
&})a}/é;d/ﬁ{/ﬁ! (Observed) =558V K2 bbfse sules 586l 1t
Y4 L (Significant) LW 3 w2 L (Expected)
Kre Ao S i85 K5 o (Critical value) e s 138y oS
K LS
_‘LM&Q/W%,WW“& Lo Lt38bs 3£ 54T (Chi-Square Analysis) .7 kb

/&:’;PMG/}lﬂ/élg/dﬁ!ulyuyuéa«lgo//'&c:«.l,n‘;JL:;U.‘:&?/;IL/D!U/@MKLM d/u’l
&

Uk

cilS I e A S A 11.3

(Importance of Chi Square Analysis in Business Analytics)

ALl (Business Analytics) =7 (A28 (Chi-Square Analysis) /7 J1813¢
J'/&;&Eﬂr"} chz_/i)idjg)/K{./Ji&’zfu’i_%b‘ﬂﬂjb/&ﬁé LUMU/UJK]%J}{)&E/P
S L LS u:’j K= bl 5L (Attributes or Factors)
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3‘L&}’Z(‘f!5¢,U5}1ZZ.J.56/):4&!J¢%//!:¢!6gu:a&f,”d/l,ug

(Customer Behavior Analysis): .7 §<s.Z ¥ (1

FUAL s L5 AP 6 fp i) ahor o S o St 2ol e S 6

Pl S Pl o U G0 et e (P S 2 5L o e

,a&f}l:{’@@uﬁ@%y@;@yué (Product Choice) —E1LZ b5 (Age) /J

-9C@WJ’”4M€;;JQ

(Consumer Behavior Analysis):&f‘; d. guziué Ao 2

SRl 5L J1ebnii gl e d Lt etbome sl o ho a7 715106

25 Jfﬁ/ L Je - Jlg cﬁb ot § el il (Buying Patterns)i_s £ §x 7 el

U +;ﬁrﬁj ol L1, 3 TE R T +C§/ % ~(Retail Store)

(Market Segmentation): S LG

L S b2 5 E e Jisrd LI 2oL SF Sl 7 1S

2 et F S Lot LA 2 2O 2l F 15 0 f I S LA

-4‘-55/ ,*.’.ﬁ e 5 AoV 2 S ANl F e s f

(Product Planning):§4: .+* § =l sebs= (4

&;/’Jal;i‘”z_mu_cb_v/ﬂ)u utdjv,béuﬁg/gLQ?EJJauW/u;M,}/’;P@K

L2 5L F 36 FMCG sl s & &2k L S LS Fhert, &

e LU S50 o L1t o sl 5 o s 2 S L
Le3 % (Business Analytics) «i$4s4 (Chi-Square Analysis) . /5136

S ie Pl &2 5 S QU A K S et e il L0t S

‘93;4/“1!0‘5&/3&{64”{,@98;4&'&/&.,%;m
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(Test for Goodness of Fit)iﬁJTu’f/%G_”/:: 114

L)AJJ?‘L.@’/("’.QK&:%&&J@ (Test for Goodness of Fit) &3 T % e
« (Statistical Distribution)ffﬁ dQLES s S S e (Sample) Ly Y . ol
U d 5\ (Binomial Distribution) ffﬁ J=# 1 (Normal Distribution)ﬁﬁ J Al
(Observed /uﬁioﬁmlﬁ»o;/ﬁb(w_é./f‘atflgw,:ufgwug/,;-ui?g9%oﬂw/L
& e Fo g AL (Expected Values) A,Jtd“;*/?ub&g}j Values)
o)/o),tf'f/?/)bga?c;igﬁ“at‘lg&)"l{"zi_/}i (Chi-Square Analysis) &7 A&1d6e~
—e bl et 0L NE S 2« (Expected Data) &3¢ 54 (Observed Data) &3

ﬂ;&@’;utJf;ﬁJ/ﬁP@Kaﬁ,,uﬁ_‘gugyﬁjwcy},Jﬁ;t/é,,uguuﬁgf/’uﬁ@{
‘Lal?v(/oﬂjlb‘c (Expected distribution) fiﬁ Ciov vzl { < (Critical value) .4
et S e e

uu?utuf)uiu_ﬁﬁfégLu,éuuﬁgéuuf‘a&/&h&{ S S S
ks 3L o3 STE M e 215136 s 6500 e L e s i)
¥ b Ui a3 JE 5 s pridanle S Q‘L&w/&wg;m&ﬁ/usf}m{ St
=i% $Ask (Test for Goodness of Fit) &JT&K;G&J-?L%;/)}/&};Q{Q
LJ%JQ}J i L32 5L U7 e LFUL w14 k& s Ut (Business Analytics)
-ujLn(u; ZE A8 u@Cbndﬁ.,f%d/‘v,ujd/g,/Kéuib»/i JLCL_&?L,{; bedlbr gl s
:J!r
;W,ﬁ,,@jé 4AYT (Tails) K442 . (Heads) 4458 FSI-GIZI 1005
5%4(Test for Goodness of Fit)" w3 ST# i be"d L2 by =it L« (Fair)
_Q/ Je+14 (level of significance) aﬂi/
L
(Chi-square Test for Goodness of Fit) Fu s idg s L bei L S “Aizj;tg,(«
KT LS50 14n 50 (g4 100 S SE I AT e LS L S i
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X2 _ Z (O E)E Zu,?Z./'ULJ/!U//GJ"}G/}ﬂ

For Heads: E Observed (O) = 58, Expected (E)
=50
(58 — 50)* 64

For Tails: 50 — % = L.28 Opserved (0) = 42, Expected
(E)=150

42 — 50)2 64

Q — — —1.28
50 50

Now, we add both values:

x* = 1.28 + 1.28 = 2.56
Q/;Jlrc,(critical value) &gdﬁfwﬂ,,!

Anfb3.841=ed$4¥ = Jiwd L (degree of freedom) d:!)l’gulmcﬂi/ 5% L
=

2.56 <3.841 Lz

et 3l L et g1 S U7 5,4 (Null Hypothesis) -»s/* Vatalls
e e L S 26 £ i e i LS

(Test for Independence of Attributes)” {."{’:Lﬁl’u’/ ’;&}.g:..i’dl/li&f:; 11.5

e 1#=13¥ (Test for Independence of Attributes) J gn/‘aufgﬂbl;g“j;us:/i
Wynd 3L et gl e ot QU s &t St e e ¥ A16(Chi-Square Analysis)
L“tgglgf (Independence) 57, (Relationship) 7 UL (Attributes) ilosl e loss
3 5 b3S sl oot (Independent) 57U AT ebioss S P I e
—c Ry
UL = 5 &w,,;&?a%z,» s Zelor?® il 45 Lo bnlZl L ad Golrb et U
-« (by chance) 3617 L« (Significant)
u,?“‘iﬁ?m;g);y}u){:}i/ it (Significance LeveD é/d/ :a;‘mf dﬁuﬁdw!fiax S
L s DA S s UL L8 du ,ﬂufﬁuﬁ,u@_mrﬁguyuiayr‘; J
-~ /¥ (Independent) s, Tec 5
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SE3 ANt L S i § 1 S Fble o Gt S S P Al
Alone (s r L5 L LN e F S opnl(Llilozd) s 6 So
éf«'éd«»@:/l-ba 3 "uj,;,eufdy;;;“msM"4125u15{/é-+ St udoinl
-u:zZ.nJul/“l/?,cgJ uf,u /mﬂ J ‘L&/ ﬁw ,&{ Jux (Significant) UL
Je

uizd | B | Siy
100]120| 80| s,

150 1130 | 70| £1#
P AN ¥o LLomb b O 21136252 (Table) dugéfd){.ﬂ
A L (Significant) v F LT elor® Uil LLJ"Y AN IRy
-JQJ#?;MVJIJK&J;U@CL
4 #8416 (Test for Independence of Attributes) J ST e
LMK F B S unf&‘”“ziwfgayﬁm;dw-%ﬂ; Lol dad Ut s
e FOIS H UL S U
:J!r
_FSe s (male/female) /2 Suisidslur wdelow S e 100U s /L

u:é’Zé“_)c.uL !ﬁéd!uﬁdj,ﬁgd)',?/ﬂ

Tea | Coffee | Total
Male 30 |20 50

Female | 10 | 40 50

Total |40 |60 100

(Independent) »,7ee¢ 735£ (Drink Preference) 7 —s s (Gender) /Y
(Test for ujguﬁufujd;;:mlsw4 (level of significance) :J,ﬁiff 5% tut
- /Independence of Attributes)

T
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u!ﬂfu:ﬁulg,ﬂ“ﬁqfdlﬁﬂ((Chi-Square Test) JJLJT/’UC‘BK(T%_ Lo S &

Step 1: State the Hypotheses

-djk%t}w&}fu&”ﬂ:%&v’}

HO: Gender and drink preference are independent (no association).

H1: Gender and drink preference are not independent (there is an

association).

Step 2: Calculate Expected Frequencies

We use the

E —

formula:

(Row Total) x (Column Total)

Grand Total

Tea (Expected)

Coffee (Expected)

Male

50%40/100=20

50%60/100=30

Female

50%40/100=20

50%60/100=30

Step 3: Apply the Chi-square Formula

; O - E)?
gy 0 n
Category Observed (0) | Expected (E) | (O-E)*/E

Male - Tea 30 20 5.00

Male - Coffee 20 30 3.33

Female - Tea 10 20 5.00

Female - Coffee | 40 30 3.33

Total 16.66

Critical Value x* = 5.00 + 3.33 + 5.00 + 3.33 = 16.66 Step 4: Find the

Degrees of
freedom: (df) = (rows — 1) x (columns —1)=(2—-1)(2-1) =1
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At 5% level of significance and 1 degree of freedom, the critical value from the Chi-square table
is 3.841.

Step 5: Decision 9 )
Xcaleulated = 16.66 > Xeritieal — 3.841

Since

We reject the null hypothesis.

Bl}k;c«léﬁé&;//l:ﬁlégl 1.6

(Limitations or Conditions of Chi-Square Test)

Jeiter L o i < K3 FUi LK, 7 3 (Chi-Square Test) e /113¢

Sosso e $on P T3 urde (Limitations) s s (Conditions) 412 4d £
i E e el L et L Sanp

Sl /“(W/ e

(Independence of Observations):ts/Tsl 5

ol LG Ul poliepi Ly S §nfd L3S et 2113g
M gyl

(Sample Size):ﬁ ks (1

¢ (Expected frequency) w58 # % (Cell) LG .- ey " -%lgmvzdgf K"
LS E Tt = 558 bS5

(Categorical Data):t30bs 25 (2
L*gé’d;!ﬁ»-c;_mf U4k3 (Qualitative) S+ (Categorical) (}Lyv /JJ/M/’UC“@K

_tw = U1 (Quantitative Data)

(Frequency Data):t3s™ 45/ (3

uﬁ_w/d/ ,/t?g,w}_‘guu‘r“ii (Frequency Data) Linn S buia/ﬂp(uﬁ.} /:;»f,
-u:?} S JL’::"“’MUQI /
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(Independent Observations): e /ylz«sT (4
T IR s ;/“L“//L/uu,lﬁ»v{l-uf"lgé_n (Independent) s,Te14(2-
_%Lgtnu.?’;
Lasld ¢453”“ Qs (5
U G AL PP B P SSATL LWL e st S 215 F e k36
=

L2 Bl Fuee §s A6 i to S id E e nl et ki le
st s I SE

(Learning Outcome)éf«‘dm 11.7

,f,“(lzjfumcayﬁ&ﬁafuuﬁ;/g L 73 LZChi-Square Analysisd_ ¥

Chi- el SAs kL LS G 5wl T Suss P L urioc i St i)

g@@«,wigé/&ééi(}id@)éLé_/gj:a,.,l;yw-‘gyulg/ww@quare Analysis

wr-d EE S ey nd el ot d LTS etbomc ttd 7 S e e

ey L0 e s 2 2y o Jﬂ:;.y;:“m;,,uw J' o~ Chi-Square d_ us1. T

L L8 Sede SUse Shs KB d_ B Ku/i@u:lngi;;Luéc4M o e
AL L8 ST UK Chi-Square

(Model Exam Questions)aﬂi/&g’w/ 11.8

(Objective Answer Type Questions) = Ul bl elI2(s Yl
¢ us§s36 (Chi-Square Test) o 2136 1
vc‘_gu,oum/é’;uﬁu’g 2
St L U e idE 3
S e "B Ut E k0K 4
?Lgmdl.&i“iu/ (Test for Goodness of Fit) 23T~/ ke .5
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e $s1i6 (Test for Independence of Attributes) uj gn/":UTujii;;quG.vf .6
T¢

S s Ausdin (Independent) :lJTE{lzé’“i LM]'F@K 7

?%Lg&nJ{ /¥ (Expected Frequency) s e /4106 .8

?+L"fnf U5 (Quantitative) S 71136l .9

el L a3k 10

(Short Answers Type Questions) e Ui» b iz 27
e B L molos 2 s 03 £ (Chi-Square Analysis) .7 /510K .1
U 1AL Jed (Test for Goodness of Fit) 35T U4 ke 2
et s e i (Observed) extsaliess (Expected) Erted il 3
-u"/ wl: (Limitations) 2940 54 J/ d/ M]!F@K 4
- =S (Chi-Square Test) e AEI0K Al A S ALK .5

(Long Answers Type Questions) c:«JJ!rJ' lch.uU,»?J: b

5 !;JL»“W!ut/gut{/;!amﬁd;g&mmsb/w?c‘-yf(Chi-Square Analysis) - 23
-/

Je = </ (Test for Independence of Attributes) ujg~ﬁ¢dfujd5“j;us:/i Q2
_q/_ww;d/u’!/;;

S s S hs e 17 Zises1§ (Test for Goodness of Fit) L3574 e (3
S AL e

wu;g}fj Surtuts oy (Limitations or Conditions) & /“/;umd/ =236 (4
/S

{ Jw cdiwd’f /;u/ 5 !}..:,;‘Zid/Qf:‘ /’uﬁidb/uﬁ (Business Analytics) <7 A€ (5
-q;utjﬁmﬂu
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A5 1206

(Analysis of Variance)

Structure

Introduction

Objectives

Meaning of ANOVA

Need for ANOVA

Objective of ANOVA
One-Way ANOVA
Two-Way ANOVA

Types of Two-Way ANOVA

Importance of ANOVA in
Business Analytics
Learning Outcomes

Model Exam Questions

4721 3
12,0
12.1

3 7J(ANOVAS 122
= 2S(ANOVA) 155112.3
+#6(ANOVA) 119112 .4
AANOVAS 3 L0 12.5

(ANOVA) 1541 3 b5 12.6

yrdvz

AIZ(ANOVAsH 3 40 12.7
o el F S Ask 12.8

=418 (ANOVA)

Lo 12,9

=3y 12,9

(Introduction) .« 12.0

2 =19 L (Chi-Square Analysis) % e TR e ey =S
(Test J’bgﬁuﬂf;‘;@xw&%}l (Test for Goodness of Fit) &> T4 bes Jt”
(Categorical) dbs 2 i aj.ALﬂbul_éJlﬁfor Independence of Attributes)

S g S S L e
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£ 4 (Analysis of Variance - ANOVA) &7 (¥ &g/?‘ﬂl/m{lﬂ S12ecd
ot U e Qe SUIL L E 5L (Mean) bostole sl ugs sdinnl g/
e Qre b F 2 LOANOVA o eszr G 28 S b L o) il S
(Two-Way & .7 3 /1. (One-Way ANOVA) &7 3/ LTty
FFEdenl JFog EoE Sl ANOVA 5 faas i Ly #¥ANOVA)
-L"nu.?" savr PUF uwu‘{ ﬁcwléam;ﬁr(lnteraction)
s b Poke a2 )il LANOVA Uty 73 ihsf Teiy,
Kbl

(Objectives)4<l+ 12.1
:Zuia{/.:,@d}.?/p?ﬂwLé_/,d(w@tﬂw
T e PSS E S iP5l (ANOVA) &7 =
L (Two-Way ANOVA) #_7 5 154 (One-Way ANOVA) 735, =
S 2 5L UIEdS 3
_utﬁ élg/ a!jléuf;ﬁr(ﬁ/;ldiﬁruf (Interaction) J*.# U*Two-Way ANOVA =
I S-S T FSAKSANOVA =

(Definition of Analysis of ANOVA) — » S(ANOV A)issi 12.2

wuyuéugi u&)&uﬁc‘-u?f &g/lr“:..{l (Analysis of Variance - ANOVA) Is4
3203 2GS sl s S 2 U,?“‘élgt:l?:«ﬂ/( e QbdUei1d £E6 45/ L(Mean)
e3P HESANOVA Lo

Y4 wg/,u.muéu;}/ S §_rndw;<j.££4/ (Hypothesis) &34 13 /.
uw/?ub&g/?gc‘_ (By Chance) ,}Lﬁ!f&/’,gf,@.b;»»uﬁé./&, ANOVA JZ b0/
-<(Statistically Significant)
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(Need for ANOVA)=.s 2 S(ANOVAs12.3

At GFOLE 2 LIANOVA Jort 2o (Mean) b Zuys) et oa

Adt-Test T S uss S e (CpyUert-Test Fut S zis i) i Sic
2t/ USIANOVA L L8 S F S iiato oy JE (Brrors) usbby e i/
e a5 LK)

e Qedu’ et e P GANOVA

QT L s s ]

e bna Lok s Lo G U ANOVA Jusuis me ool Uit/
-/ t-Tests e A S L e

:5Ljau:“w[}g/¢ 2

(EUEAGL ANOVA £t kot =1 Z (Type I Error) fu e & S t-Test AL
et IS BN L S b S

D el s sl S 3

(Between-§ a1 (Within-Group) $ss1Zuys) o L/ 2163 2 ANOVA
— (7 L*¢ (Variance) & Group)

:uui‘,f,"&gmd/gug 4

Tedete ANOVA &L L2 S 763 L ugs) 8 Ut 6 o 5 A3 e d e

-~
¢

(Objective of ANOVAI2*E OANOVA:4112.4
J/'/u-ufg.mrd/’j&"&/ui‘muuk/uéuyﬁ&&»gf&.u/&,ﬂd;lg.KANOVA
(Significant) ﬂ!aﬁg(}p?kc{_ (Random) ,}Lﬁ!u"; ST §_mu‘f ~ ANOVA Jo by

-
¢
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‘S5t Z ANOVA
&vé/uyuéug,fﬁgf%qm uﬁ£4)/o§Jl: ANOVA L‘/df:'(}y,/?(bﬂéu{:}//)»?

B APRYRR)

WS ‘LV/ . ,/ élg/ 1S3 Ut ANOVAéLgJ (Statistical Significance) qﬁ@g/@

-‘La,?;u/ J; isu« (By Chance) ,}Lﬁl..:’/&/'uué.tggguyuéui;/

12 :ujf /E;ﬂ{é)/& J ANOVA :_JmJ@%n;m;wp%:&w o uﬂé’ uxl/mu/gub/

_,75"(@1/‘11@wﬁﬂ‘di/CKJM,4‘;j§~;ﬂ1,@6Lﬁ

Gpon LS S F 5 S U o ANOVA=SES F s L As i £ fisS
< ULV (Between-group variance) Jul »Z 4/ s(Within-group variance)

(One-Way ANOVA)AANOV A3 F(i12.5
(Independent 7 (ize LF3L AL (One-Way ANOVA) &7 5 b4
:Wd;lgz(m_‘g&gd/ Je1 £ S8 (Mean) Jmliuga/ 4 4;L5'~.JVariable)
U Les2y (Significant Difference) J/ 25 35 UtbrLZugs) S T entsl
J )uﬁ»;!éu;,/ Z St (Factor) AT LS 2 S e lr¥0ne-Way ANOVA

-u%—// A

(Assumptions):& s 4 ZOne-Way ANOVA

< b I&Md/{fﬂ Pdstnd L/, S & berinfOne-Way ANOVA
&k (Independence of Samples): LT+ .1

&b-Z» (Independent) /T /»,guw»mrut.;;f Y

L by (Normally Distributed) IS /"é’u”/L'L‘afuﬁL/u/ 2
-&-klse: /& (Normal Distribution) (:“; Stz a0l S
(Homogeneity of Variance):é;_lgmuuf (Variance) u’ Ls.3

st nzily Soo bUn i ¥ (Variance) &t is) g
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Uy 6L A260ne-Way ANOVA

Between Group Variance

Within Group Variance
I

_0 bz LUt (Mean) b1l A4S ¥ Between Group Variance: s
_J/'Uw'_lgz_g - t},bﬁ}”/l’é?dj ~Within Group Variance: .
/;7'(3’”J)Ul;L@gguyJ;Lﬁ;ngf+Juw (Statistic) .30y .F-Statistic:

U «(Significant)

(Two-Way ANOVAs#112.2 3 55 12.6

(Independent w1257 2e 3 £ L1 (Two-Way ANOVA) &7 3 Fss
Ry ugmfg 4 LO0ne-Way ANOVA _ b1 LZ e L Variables)
WS et 72 £ (Factors) JIf 50 Two-Way ANOVA «ctbil #(Factor)

-t
(Dependent /é"évvgu/.u/é"ﬁ»fntflg,_g‘a&y JJW!:)’:u’l(:/ku’Gﬂ,
<2 (Interaction Effect) J*.# 35 s LU Tl e s i AL s 4Variable)
-
(Assumptions):& s 4 ZTwo-Way ANOVA
[ Aene sy & s U 5tsd LOwlernZ Two-Way ANOVA
~g-llw (Normally Distributed) rsﬁ Jats 1
_%lgmuu:(\/ariance) J u;uﬁu,g;f v2
- (Independent Observations)u{”‘lg';mm’c,i,‘,lﬁn 3
_u{”‘lgLnL/ . LE 60K (Factors) ! 21 id#s 4
U QL6 Two-Way ANOVA

Variation Due to Factor A, Factor B, and Interaction B

Within-Group Variation
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ATgFactor A e

2157 #ssFactor B

=I5 Z N1 UdssInteraction

Ve ;,em,ctﬁ_;;/ £ Within-Group Variation

(Types of Two-Way ANOVA) (L:"id/ 913 b0y 12.7

e U b S S Two-Way ANOVA
(Two-Way ANOVA Without Interaction) .5 #Two-Way ANOVA (1
(Dependent g1/ (Independent Variables) wi25iTsulz e s,
25 (Interaction) J*.5 J/ ULl F2 U S +WM V4 > u’»o «« tblfb(Variable)
VgJufui;;,gfﬂ“tguf\ef4dggr+vtgb€:ﬁlﬂﬂK (Factors) J’Mui»uﬁgf,“m_%uf
4 N: 205 V-V VP R2Y
(Lecture-3 * . (Male/Female) o2 § b S sl . 5 dnw L SUS IS
_‘Lrn1111714gﬁﬂgd§w 18 ,ﬂaf,m,/ based/Practical-based)
(Male, Female)” (. A (Factor A): 2571
(Lecture-based, Practical-based). #¢..s (Factor B): A2
S A
: JE ., Two-Way ANOVA Without Interaction
?4‘,015/%4{ S S .
“e it dit o K WSS
U wiﬁﬁuﬁf;/ﬁ/ JE LU 3 st S os ,gg .
(Two-Way ANOVA With Interaction) }'.# #-Two-Way ANOVA (2
¢ (Interaction Effect) S5 (W L 1F L Lt A8 PI1 e A2 TnUlg e s
Lebn il Ut Gz e a6 TS E e F L A S o b1t
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LstitiFye paLISIF U St NER " Lgiﬁ’d,iﬁ’idu/uiuuﬁgffm_uf
fu
(TV ¢ 67 sTosp ds G0s 2 S Gt F S Gte 1S/

Y2 -V IRy A u)J/grq?m/ Ads, Social Media Ads)

e TJ,?‘J«;‘G’T" )¢ (Factor A): 25071

(TV Ads, Social Media Ads).s #8471 (Factor B): 272

sl S i S .
{Lunf ezl ety titsa 3L Two-Way ANOVA With Interaction

Ce B O3 f U F Y

?‘awggﬁ}uﬁ;‘m}/aub}ﬁl Social Media s TV |/

c SESF e Sl m AAEISI U P S
Illustration 1: Two random samples were drawn from two normal populations

and their values are:

A|65/66|73|80|82|84 8890|092
B|64|66|74|78|82|85|87(92]93

Test whether the two populations have the same variance at the 5% level of

significance.
(Given: F' = 3.36 at 5% level for v; = 10 and v = 8)

Solution: Let us take the null hypothesis that the two populations have not the
same variance.

Applying F-test:

52
F=1
S3

A(X1) X1 —Xp=mz z? B (X2) (X2 — Xo) = z» 3
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65 15 225 64 -19 361
66 14 196 66 17 289
73 -7 49 74 -9 81
80 0 0 78 5 25
82 2 4 82 -1 1
84 4 16 85 2 4
88 8 64 87 4 16
90 10 100 92 9 81
92 12 144 93 10 100
95 12 144
97 14 196

LX, =720, ¥z, =0, Xzi=798
YX, =913, Xa, =0, Xzl-—1298
_ BX 2
X, = 1 _ Q —

=== 80
¢, TXe 013 _
X2 = ny 11 =83
» Yz} 798
Sl_nl—l_—9—1_99'75
, 734
S2 — ij/nz— 1= Tt 129.8
S299.75
F= 25 =" =0.768
S 129.8

At 5 percent level of significance, for v; = 10 and v = 8, the table value of Fj g5 = 3.36.

The calculated value of F is less than the table value. The hypothesis is accepted. Hence the two populations

have not the same variance. v
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2418 ANOVA (el 7 S A4s612.8
(Importance of ANOVA in Business Analytics)
:Laﬂfég/@/“?émv{lutgg %2456 (ANOVA - Analysis of Variance) yd 3
2 5L ANOVA _c dbdUiid L2, =151, 5 K54k L (Factors) SiF i 2

sz Gpoi e QRS L K n L S T S S e
(Data-Driven Evidence) 4/ 4(25/ Uske? Gl IS A S < v 48 SHEFANOVA
-uﬁﬁ élg/ (Effectiveness) c«;/“?gfuw J&&Jgu‘l}gﬂmuf b2 5L
resIS ANOVA (el 76 Ak
(Market Research):é ~./74 (1
&,)wau:ﬁ? A Ui e e b £ U9 ANOVA Ug A aed A
AT e W S e §ebl yof3d et Gt L -3/ Ui ANOVA & 23S
o LGS, 155 255 ANOVA _ L sz U Ses pn el St
_‘L&C s e LU id Ju’/gug@w‘a (Demand) —Clos i er U Fe
(Pricing Strategy).‘pﬁi Jus @
gl e u‘[ u/ S i-c‘-t'na:«:b‘zgupg/ o~ (Pricing Strategy) ufD Zus? ANOVA
i u}z;ng‘{ Sl e F5res e S S cé-&ﬁf 02 3Z ANOVA It F
One-Way 5o Gt ./ <o § et £ =54) 05§ 225,000 .41 220,000 215,000
-c‘-uﬁ;’/{,a}&/’é LA Noed s i S c‘-Gﬁ £me s SANOVA
(Advertising & Marketing):—& A 1=1471 (3
Sk St tbUnd L s e 9§ (Ad Campaigns) =l $451# ANOVA
u‘.m‘u’,é‘k,‘yJﬁyd{u‘/&dug/q/u"):Jlff-c‘_b,y%;gj&fJdu/ful;/()ﬂ”,gm’
et il od Lo Fbl ¥ L 5L Two-Way ANOVA —c (g 412 5L s
4 gﬁ_gjdljjuﬁ4(_ﬁzg‘8g‘umfuf*)b;}f Z /Juu/ (/G:,gdjg“ﬁuu’ﬁg WTosle 23k
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(HR & Performance Analysis). . b/fﬂb/m‘/@JM “

S 5y oo w e e e (oW Uend £ o F £ oSS ANOVA
Z/ f»j J* (Training Programs) ./ s Gl S 5SKS u:)u:;_;&‘f @:J@-ujé
Setbe S me trie ol Giud ST lFol s e sud ANOVA e §Llsl
e T8 Mo se e S
(Product Quality ControD: )51/ J=ics= (5

¥ e enJeid L& S (Quality Control) ses L =5 ANOVA 2§ 2215 R
dfz;_,y‘}%rJlgriTV{i:J@-‘LWlx’/JﬂblK ANOVA ééé@/&)é&v@&mifﬂﬂu’
S 60ne-Way ANOVA & L5 ik o/ S usibdnd St UF v A7 o il
e G S hn e e FIF b g S S E b S

¥ 2ee JIdE P L Lo Aed Ut (Business Analytics) =i 7§41 6ANOVA
2SN su d/u’i_‘alz;u uﬁé4/J) Y uy/:ziui;/ﬁmélg/w}li (Factors) J1#
_LLCﬁlggt«.ﬂ/uMd/gu(ﬁngd,fﬁjnL,u:uC/CKJu:)u:guqfnu;‘f ng‘”:@/“/

e Ut 1 su LS EE By e Lt § 3 s IS s Kt 2 s EANOVA
_‘LG‘C LS’ (Competitive Advantage) §7F -

(Model Exam Questions) ww&@*w/ 12.9

(Objective Answer Type Questions)e Ul ) bﬁaglﬁu"’ Yl
S S (ANOVA) &7 (1
¢t/ #¥ 20 F-Statistic FANOVA (2
Cetbl 7 ¥ (Factors) w1 20T £One-Way ANOVA (3
curl» (Factors) =/ /é";uTZ s Two-Way ANOVA 4
?4‘_{; 0/ 8kt Two-Way ANOVA LsiOne-Way ANOVA (5
sl 2V« (Interaction Effect) J'.# *ANOVA (6
¢t/ 6 (Null Hypothesis - Ho) -3+ 3#U*ANOVA (7
?g;.,aib‘y@u’l?ﬂp-value <0.05 { ANOVA S (8
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—L-¥Within Group Variance .s/Between Group Variance J*ANOVA (9

?‘g

fe bt~ Two-Way ANOVA (10

(Short Answers Type Questions)c«mrd' AT /3;
el $ Y L e 2#SANOVA (1
_Q/ uy.z_dz‘j tur (Assumptions) &4 L One-Way ANOVA (2
End Ut (With & Without Interaction) (LI, L Two-Way ANOVA (3
-/
-/ § ANOVA (* (Business Analytics) wi 7 $As8 (4
S b GAV U t-Test SANOVA (5

(Long Answers Type Questions)e Uy S Lz f

It o /?,»,gqumu:uwﬁ’? WS A Py PSS (ANOVA) 2.7 (1

el A Jed s B S F e S §0ne-Way ANOVA (2

(With & Without L3514 1 1 ANt (,vf” ZTwo-Way ANOVA (3

-J /WAL e Interaction)

e JES OIS ks Lo Ly SE P § F-Statistic AANOVA (4
-/

L 17 LJeE Ly S el Ue1Z ANOVA L 255 sk’ (5
W V{1
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MAULANA AZAD NATIONAL URDU UNIVERSITY

CENTRE FOR DISTANCE AND ONLINE EDUCATION
MBA | SEMESTER
Semester Examination, Nov/Dec 2025
Course Code: MMBA123CCT Subject: Business Analytics & Statistics
Total Marks: 70 Times: 3 Hours

-Lgd/‘U(}“:.,,l;?{uﬂ!yagﬁrﬁ_+a/¢!;lﬁJ3w!€Lz:.‘,u?/:-(r.ﬂrfu,ﬂ?ds!ﬁltay P 24z
(%10 = 10 e A 1L Zir rea G261 ottt Ltst 2 22 e LU Jo i P32 L2t G2 ]
marks)
(5x6 -ujgf"’,.;,u/6~izidlyﬁ_nd3’a’4wh(lOO)@/’",.U?KJvy/;_ugz».)..,mziu)végéffﬁ‘.,Jwg;utg¢_u3.;u1y8uir;;,a> 2
= 30 marks)
P el 10L L o ™ 050N, P 12k pocitie sz Lode o $F e i1t Sty 2 3
(3x10 = 30 marks)-_¥

J:Mﬂ?
(10 x 01 = 10 Marks) ARSI PR 50

‘-"Llf sy

Lo SRS @

by S L B e F L 108 ST St oGP F L2 (B

S A Y e i sf pf o duz%;;tgﬁm&(fw s (4

S TSt 3 (5

el P 2K (6

G e kgl (7
(w/f; ) A s s S Bl JUGE (8

¢ S us 538 (ANOVA) &7 (9

¢t/ 7§z F-Statistic LANOVA (10
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(»M’
(5 x 6 =30 Marks)

S el Gy et s

JSeEF LU I bl ) A E s ]
S A S i IS AU FE 2
€t s UMbl s LSS b P 3
Il F e el F s A Sas ke 8T F Pl uay S oo et S LIl 4
e [F
S e swlir IS5 5
20119 | 18 [ 14 | 12| 9 | s
10,6 | 23| 4|3 F
s G A A g f e N ey s a $A I . 6
10 20 30 11 14 17 20 23
1 2 2 3 4 5 2 1
Sl §P LA = S T
_E Kl el i Ly P Lol
Ju 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
(Fusdie | 16 14 20 18 19 12 23 28 25

-/ /¥ ANOVA * (Business Analytics) =i 7§46 .8
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(¥~

(3 x 10 = 30 Marks) el F ettty it
wVJJJiujL/fU@/I’J(gJ_ Laﬁ.‘)d/Lugc_!//b&;kucgulc‘ﬁ!u(u’@w}'fyf}” (1
/S

e F Il Ll (i S e T L By @
S G IS B sl u”‘(f,/?}f B El L idén (3
_é._,)ngﬂle, Qlaud/caMZL)u:Jj 4

=leslz sy | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80

Fiix 1 3 5 7 11 9 2 2

LA LJeE Ly S oot Z ANOVA L L7 571540857 (5
K3 P
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