tatistics - X1 - = B

1.26

7.28

729

7.30

our college make blood donation during a given year. If in a random
sample 10 of 250 students have given blood during the past year. Teg
Hy: p=0.05 against  H;: p#0.05 with &= 0.05.

An electric company claimed that at least 85% of the parts which j
supplied confirmed to specifications. A sample of 400 parts was tested
and 75 did not meet specifications. Can we accept the company’s claim
at 1% level of significance?

Describe the steps used in hypothesis testing about difference of twg
population proportions in case of large samples.

Test the hypothesis that pmportinﬁs of men and worﬁ:lzn favoring a

political candidate are different on the basis of a sample survey in which
225 of 500 men and 275 of 500 women favor the candidate. Test at 5%

level of significance.
In a random table of 600 persons from a certain large city 450 are found

to be smokers. In another sample of 900 persons from another large city
450 are smokers. Test at @=001 that the two cities are significantly

different with respect to the prevalence of smoking.
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.+ Recallvariableand attribute: M Labikral e
’ + Recognize the notation and terminology to represent
absence of attributes. s
+ Describe classand classfrequency. s - =

Unit -7: Hypothesis Test, g Y i AR, ]
- s‘lﬂﬂlﬁ-xﬂ i e

Blood donation society of a college claimed that 5% of the students iy .

: Recoghize the eategorical datacftwoatributes.
+ Explain independente of two attribiites.

« Discuss the association of two attributes; positive associ
association, complete association and complete disassociation.
s Dafine Yule's coafficientoFasoeiatiBn . « 1F fa mhatl 2
+ Findthe coefficiant of associationand interpretitsresult.
+ Define contingeney table. LA = v DS R
Test whethar two attribites in a given contingency table are staii

independent or not. shz, > lrerbea (g
Desciibe Pearson's cosfficientof meansquare contingencies.
Calculate Pearson's co efficient of mean ﬁ“ii? €
‘Eontingancytable and find its maximumy :
-+ Deseribe a}ﬂ'd“ippl'y"*?ﬁli‘i '
' independance of tWo
Stz .?u;ﬁ_—nﬁl'.;ﬂ-l': A

-
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5.1

Introduction to attributes

In our daily life, we study the characteristics like gender, health,
satisfaction, religion, colour etc. that cannot be measured and expressed
quantitatively- but instead of its qualitative or descriptive nature, only  their
presence or absence can be noticed. These descriptive or qualitative
characteristics are called attributes. Attributes cannot be measured accurately b
they can be divided into classes and their numbers in each class can be counted
e.g. the above characteristics can be classified as male or female, healthy or
unhealthy, satisfied or unsatisfied, Muslim or non-Muslim, white or black etc.

8.1.1 Notation and terminology for attributes

For the sake of convenience capital English letters A, B, C... are used to
denote presence of attributes and the Greek letters &, 3, %.. denote the absence
of these attributes respectively. For example if A represents the class “Muslim”,
then ¢ will represent the class “non-Muslim”. Similarly, if we are studying two or
more attributes, their combination can be represented by combining the letters
representing the attributes. ‘For example, if A represent “blindness” and B
« deafness”, then AB will represent the “ blindness and deafness”. Similarly, if A
represents the “Muslim” and B “male”, then the following four classes will be
formed for the presence or absence of these attributes

i) Muslim and male = AB

ii). Muslimand female = Af
iii)  Non-Muslim and male = oB
iv)  Non-Muslim an female = aff

The classes A, B, AB are called positive classes because they contain the
presence of attributes. The classes @, f, aff are called negative classes becaus®
they contain absence of the attributes. The classes Af, 6B contain both presence
and absence of the attributes, hence are called mixed classes.

Statistics = All

: called f '
class. For attributes class frequencies are denoted by enclosing mﬁgx

in parentheses.

Thus (A) denotes frequency of class/attribute A, (B) d;snotes frequency of
attributes B. Similarly, (AB) denotes the number of individ s

] y uals / objects
possessing both attribuies A and B. (ABC) is frequency for class ABC and so on.

812" Classification of attributes

+ Dichotomy or one-way classification

When a single attribute is under study, then simple process of classifying the
whole data in two groups is called dichotomy which means classifying into two.

e ¢ Ty

. Since only one attribute is involved, so the division of data is called one-way
classification.

— = Tr— L —

s
| * Two-way classification

When two attributes A and B are under study then whole data are
classified into four classes or groups as follows:

28]
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Since two attributes are involved, the division of the sample is called two-way

The sampile size n does not contain any attributes so ig

Let us understand the above discussion through tree di called class of order zero.

agram as;

A e Sty

i~ B e e S

'Classiﬁcation of data about two attributes each having two classes o
categories can be shown in tabular form as given below.

(2%

Class of order 0 st

2) Contingency. table

Som . 0 p | Rowen |
'- T '5%) c‘,‘;;;’m i Class of order | ——> |
| @) (P ()
B () |
Since the table contains 2 rows and 2 columns is therefore called 2 x 2 Class of order 2 ——>
contingency table.
Remember that: ! -
n=(A)+ () Class of order 3——=> (ABC) (ABY) (AB0) (B  (aBO)’ aly) () (e
n=)+ (P e s
(A)=(AB) +(AD) _-' Ultimate classes and ultimate class ﬁtquemes i
(o) = (oB) + (off) _ - The classes and class frequencies of the highest order are called the
ultimate classes and ultimate class frequencies. For example, for one attribute
(B)= U_kB) #L8) ultimate classes are A, eand ultimate frequencies are (A), (g). For two attributes,
(B =(AP +(af) ultimate classes are AB, Af, oB, @f and ultimate classes frequencies are (AB),

(Af), (aB), (ef). If we are considering three attributes A, B, C, then ultimate
classes are ABC, ABy ASC, Afy aBC, aBy, afiC, afy and ultimate class

_— frequencies are (ABC), (ABp), (ASC), (AS7, (@BC). (@By), (@pC), (afy)and so
The order of a class is determined by the number of attributes present in ¢ ass. o, ;

For example, the classes which contain only one attribute say “A” or “B" ar¢
called classes of first order. The classes which contain two attributes say “AB" ar¢

said to be the classes of the second order. Similarly, the classes which conain Association is a statistical technique which measures the strength and
three attributes say “ABC” are said to be the classes of the third order and 50 O direction of relationship among qualitative variables.

I A N T
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There are three kinds of associations which ossibly occur between
attributes namely (i) positive association, (ii) negative association and (iii) pg
association.

(i)  In positive association, the presence of one attribute is accompanied by the
presence of other attribute(s). For example education and mu?lh.g,ence. health and
hygiene are positively associated. In case of positive association, the observed
frequency of the combined positive attributes is greater than the expected
frequencies i.e.

(A)B)
(AB) > ==

Similar relations hold for other attributes.

(i) When the presence of an attributes say, A ensures the .absen;: of anc.:-th;:r
attribute say, B or vice-versa, the attributes A and B are Sarld to ncﬁ?::; y
associated. For instance, the vaccination and occurrence o.f dlsfease: for w :l
vaccine is meant for, are negatively assaciated. ?n this situation the act;:ed
frequency of the cell for combination of attributes is smaller than the expec
frequency i.e.

(A)B)
(AB)< n o

@iii)  If the two attributes are such that the presence or absence of one f_ﬂlnb“];:
has nothing to do with the presence or absence of the other, they are :lald ::lem
i i in colour and intelligence of persons are indepe
independent. For instance, skin co fid pe -M |
attributes. If the two attributes A and B are independent, then (aB) ==

“This is known as criterion of independence.

% 1.4 Maethods of measures of association

There are mainly three methods of measures of association.

(0] Yule’s coefficient of association.

¥

274 i
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Statistics - XII -

Unit -8: Assaciation of At

(if)  Chi-square test for testing hypothesis abou §
t i <
contingency tables, . independence of attributes in
(i) ~ Coefficient of contingency for (r x ¢) contin table,
|+ Yule's coeficient of association ©"|

Yule's coefficient of association is named after its inventor G. Undy Yule

It is a relative measure for the strength of association between two attributes say
A and B. It is defined by the formula given below, .

Q_(M)(ﬂﬁ)—(ﬂﬂ)(dﬂ)

“(ABYeP)+(Ap)ar) = <O
The result of () is interpreted as:
If g=-1 Attributes have perfect negative association.
-l< Q<0 Altributes have negative association.
2=0 Altributes have no association means they are independent.
0<@Q<+1 Attributes have positive association.
O=+1 Attributes have perfect positive association.
 Example 8.1

Discuss thel association between two attributes say A and B when:
(i) (AB) = 110, (aB) = 96, (AH) = 290, (eff) = 510
(i)  (A)=245, (AB) = 147, (@) = 285, (@B) = 190
 Solution: |
@ Gives (AB) = 110, (aB) = 96, (A9 = 290, (&) = 510
Coefficient of association is

0 ABXap)~(AD)(B)
(AB)(af)+(ABX@B)

N A LCA e
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0= 010/510)-250)%6) [iExaniple 82 I
(110)(510)+(290)(96) o The following table shows the data obtained during an epidemic of
28260 , cholera. ! i
=m={)_34 . Xitrbutes. ]

It means that there is positive association between attributes A and B.

inoculated |
(i) Given(A)=245, (AB) = 147, (¢) =285, (aB) =190
Since all values required for the coefficient of association formula are not

known, so first put these values ina (2 x 2) contingency table to find the unknown
values easily by addition or subtraction as. |

not inoculated

Test the effectiveness of inoculation in preventing attack of cholera.

~ Solution:
(2% 2) contingency table i i

Let us denote inoculated by A and attack by B.

Jil Row total The given data can be written as under

Ap=98| (A)=245 . (AB) =31, (Af) = 469, (aB) = 185. () = 1315
; Putting in the coefficient of association we get

_(AB)(af})—(Af)(aB)

(@f)=95 | (&)=285

=193 | n=5%0 (AB)af) +(AB)(aB)
Now ' : - 0= (3(1315)—(469)(185) _ 4076586765 _ —46000 =03
' s (3D(1315)+(469)(185)  40765+86765 127530
B (AB)(aff)—(AB)(aB) _ i
(AB)(off)+(AB)(aB) There is negative association between inoculation and attack of cholera disease.
- Example83 A
147)(95)—(98) (190 ' : ;
Q=(U£|E95:; +((93:;:190; For admission in a medical college 1660 candidates appeared in an entry
test and 422 were successful. 256 attended a coaching class and of these 150 came
i out im ili i 1 .
Q=13965~18620 4655 % successful. Estimate the utility of the coaching classes
_13965+18620 32585 =ikig 2 Solution:

: Putting the given information in (2 x 2) contingency table as;
Thus there is negative association between A and B

@) i @9
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Yule's coefficient of association is given as

0 (AB)Gp)~(AB)(@B)
(AB)(af)+(AB)aB)

_ (150)(1132)—-(106)(272) _ 140968 _ 071

¢ (150)(1132)+(106)(272) 198632

There is high positive association means that coaching helps in success.

8.1.5 Mlulti-way classification

When a population or sample is divided into many classes or categories
according to an attribute is called multi-way or manifold classification. For
example, a population according to “colour of eyes™ can be divided as black eyes,
grey eyes, green eyes etc. Population of students according to “performance” in
an examination can be rated as excellent, good, average and poor. Heights of
persons can be categorized as tall, medium and short. The classification of data

about such attributes which have many classes can be shown by means of 2
contingency table.

A table consisting of r-rows and c-columns into whicﬁ the data ar€
classified according to two attributes is called
example, if an attribute “A" hag A,
Bz.....Bc classes,

A (r x c) contingency table. For
2,4 classes and attributes “B” has Bu
then the abaented data by (r x ¢) contingency table is shown 3

G .

2 . | - i B MUeN . el o oo Irﬂd

tistics = All e e A A
e ‘!th-n:medmmnfm :

(rxc) contingency table

Classes | Bi Bol el e

A | B | @By | .| a8

Az (A2B1) | (AsB2) | ... | (A%B)

A (AB1) | (AB2) | ... | (AB) | ...

A (AB1) (AB2) “es (AB;j)
Column s ual
il (B1) B) |...| (B | i

This table is an extension of (2 x 2) contingency table. The values in the
cells of contingency table shown in parentheses are called cell frequencies. For
each observed frequency Oy the expected frequency Ey is computed as

E, =E , where R is the row total and C is the column total.
n

For example; for observed frequency . (AiBi) given in above table, the
A AT
corresponding expected frequency will be equal to E—l%l@i—)- and similarly for

(A1By) the expected frequency = (A)B5) 1nq 5o on. Chi-square test statistic
n

denoted by »* (pronounced as kai square) is used to test the hypothesis about
independence of attributes in the contingency tables.

_
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[
General procedure for testing hypothesis about independencq of

: ; ¥ able 8.1
attributes in contingency tables T

Critical values for the chi-square (%) distribution

df o =L
i Ho: The attributes are independent. v 010 | 0.05 0025 | 002 001 | 0005 | o001
: 1 2706 | 3841 | 5024 7| 5412 | 6635 | 7879 | 10827
Hi: The attributes are associated. 2 4.605 | "5.991 7378 | 7824 | 9210 | 10597 | 13815
3 6.251 7.815 9.348 9.837 | 11345 | 12838 | 16268
ii.  o=0.010r0.05 etc. 4| 7979 [ 9488 | 11143 | 11668 | 13277 | 14860 | 18.465
5 9236 | 11.070 | 12.832 | 13.388 | 15.086 | 16750 | 20517
iii. Test statistic to be used here is G 10.643 12.592 | 14449 | 15033 | 16812 | 18548 | 22457
7 12.017 | 14067 | 16013 | 16622 | 18475 | 20278 | 24322
e a0 —a 8 13.362 | 15507 | 17.535 | 18.168 | 20,090 | 21955 | 26.125
L= ——1— with v=(r-1)(c-1) df 9 14.684 | 16919 | 19.023 | 19.679 | 21.666 | 23580 | 27877
mm g 10 15.987 | 18.307 | 20483 | 21.161 | 23209 | 25.188 | 29.588
1 17.275 | 189.675 | 21.920 | 22618 | 24.725 | 26757 | 31.264
‘Whereas, Oj; denotes observed frequency 12 18.549 | 21.026 | 23.337 | 24.054 | 26.217 | 28300 | 32.909
13 19.812 | 22.362 | 24.736 | 25472 | 27.688 | 29.819 | 34.528
e : expected frequency 14 21.064 | 23685 | 26119 | 26.873 | 29.141 | 31319 | 36.123
_ 15 | 22307 | 24996 | 27488 | 28259 | 30578 | 32.801 | 37.697
r: number of rows , 16 | 23.542 | 26296 | 28.845 | 29.633 | 32.000 | 34267 | 39.252
17 | 24769 | 27.587 | 30.191 | 30.995 | 33.409 | 35718 | 40.790
¢ : number of columns 18 25080 | 28.869 | 31.526 | 32346 | 34.805 | 37.156 | 42312
: : 19 | 27.204 | 30.144 | 32.852 | 33.687 | 36.191 | 38.582 | 43.820
iv.  Calculation 20 | 28412 | 31410 | 34170 | 35.020 | 37.566 | 39.997 | 45315
In ' - 20 29615 | 32.671 | 35419 | 36343 | 38932 | 41401 | 46.797
v.  Critical region 22 | 30813 | 33924 | 36781 | 37.659 | 40289 | 42.796 | 48.268
49.728
R.Cjﬂct Ho if xzﬂl 2 Zzhh' whereas Iz l'dh]e value is ﬂstiHEd ft'ﬂm Il ii ii?g; gg.l:i i:gg 3;2-6“8} i;.g:fj j:‘;zé 51.179
table 8.1 25 | 34382 | 37.652 | 40.646 | 41566 | 44.314 | 46928 | 52.620
: 26 | 35563 | 38.885 | 41923 | 42856 | 45.642 | 48290 | 54.052
vi. © Conclusion 27 36,741 | 40.113 | 43.194 | 44.140 | 46963 | 49.645 | 55476
) 28 | 37916 | 41337 | 44461 | 45419 | 48278 | 50993 | 56.893
29 | 39087 | 42.557 | 45722 | 46.693 | 49.588 | 52336 | 58.302
30 40256 | 43773 | 46979 | 47962 | 50.892 | 53.672 59.703
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Consider the data given in the following contingency table The expected frequencies are obtained by multipjyi -
columns totals and are divided by total sample size Plying respective rows and

T 7 as given in the table,
¥ (ex) y
B3
: | Gener =3
5 |- : - Gﬂﬂd AI
S a e TR S 2o
Discuss the association between the two attributes i.e. mathematical ability and Fait Ar
general ability. |
‘Poor Az
-~ [Total
i. Ho: There is no association between attributes.
- L Now j” test statistic value is computed as;
Hj: There is association.
ii. We choose a=0.05 . 4 P (7
* 0y ey |(Op-e)| ©j—ep |-
iii. Test statistic to be used here is . - ‘
5 \ 44 54.09 | -10.09 101.81
f=22( i — ;) with D=(r-D(c=1) d.f 265 22273 | 4227 1786.75
perer i Sl 41 73.18 | =32.18 1035.55
: 82 66.45 | 15.55 241.80
iv. ti
iv. Calculation ) 257 273.64 | —16.64 276.8896
o1 89.91 1.09 1.188
Poor Total 4 4945 | —545 29.70
1 Bs ¢ . 178 203.63 | —25.64 65741 3.2
98 6691 | 31.09 [ 96659 - | 14
4 170 [L 1100 [moor|. - e she=d
178 700!
.98 230!
320 1100

e = .__'- - -.l'ﬁﬂf’ . e e, 1 17 - N :nn&QIA1lﬂa
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r= zz(_q'“__eﬂ_}- =46.994 : it

=l jula €y
N ‘ /.-"'_\\
v. Critical region L/ ! X
. : J . x?:uqs
Reject Hoif 7> whereas from - | g
T A
table 8.1 of 5 distribution, we have L S

Zz = zﬂ.ﬂi.ﬂ —1)3-y = Z' onss = 9.49 x

vi. Conclusion

Since our computed value of chi-square lies in the rejection region,
therefore, . we reject Ho and conclude that there is association between
mathematical ability and general ability.

When we have (2 x 2) contingency table having f-::-ur cell frequenc:es as
given below:

B B Total
a b a+b
e d |c+d
Tﬂfﬂ ~ la+e b+d |atb+ctd=n

The value of y can be calculated directly without computing the expected

* frequencies by using the following formula

2 ulad —bey’
(a+b)c+d)a+te)b+d)

with 1 d.f

A random Sﬂmpie of 100 educated and 200 uneducated people were asked
about liking and disliking of football game and the following data were recorded.

‘Statistics -

Test the hypothesis about independence between education and liking of
football at o= 0.05

1 thiﬂbn:

i. Hp: There is no association between education and liking of football.
Hy: There is association
ii. a=0.05

i. Test statistic to be used in this case by direct method is

n(ad -bc)’
(a+b)e+d)(a+e)b+d)

gt with 1 d.f

iv, Calculaiio.n

2 _ 300(55x75-45x125)" _ 675
(100)(200)(180)(120) 432

=1.5625

v. Critical region

Reject Hoif 772 72, =384
vi. Conclusion.

Since %7 = 1.5625 falls in the acceptance x* region. therefore, we accept
Ho.

CoefTicient of ¢ontingency for (rx c) contingency table

The chi-square test-statistic only decides about the m-:iependeﬂce or
association of atiributes in contingency tables but when Ho is rejected it does not

B . e o X
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tell anything about the strength of association, which we sometime need 1o '

measure. For this purpose, Karl Pearson has defined a formula for coefficien of expected frequency of each cell should at leas be 5, 1 j 1 Nk
contingency which is denoted by C and is known as Pearson's coefficien; of ulged wf:'l;]:e m’igr:?‘:'“‘ one (o get 5 o more but in 2 3 mnﬁnge‘“:::::]:: %
mean-square contingency given by the relation. not possible to combine the smaller frequency with the : o

table will be finished. For this purpose, Frank Yate hasljl!ge:r S s

2 uggested the followi
O A = W
n

. 1 1
: | O0-ef-+ |
Where 3 is the calculated value of chi-square test-statistic, n is the total sample e g ' i E;I 2
size and k is the smaller one in rows and columns in number. A value of C near o i=l g

“0” shows weak association and value of C near to J k—ﬂ_l shows a strong This formula is known as Yate's correction for continuity and should be

! used only when one cell frequency is less than Sina 2 x 2 contingency table
association between the two attributes. .
R Exy . 3 ‘;-Vc aob l'fnow ﬂ:Ial- 2- s 2 f.:-omlngency lﬂ]]]l: IS dim ﬁ’Bq‘IJE:l(}y
xample 8.6 '_'.!1 distribution and chi-square distribution is continuous distribution. This also needs
correction for which the following formula has been suggested.

Compute Pearson's coefficient of mean square contingency for the
contingency table given in example 8.4.

ARG A ¥= : Uad-bd_g)i

(a+b)(c+d
In example 8.4, we have y* = 46.994 and n =1100, therefore Pearson’s kR raE
coefficient of mean square contingency is computed as: This formula should be used only when any cell expected frequency is less
: than 10 in a 2 x 2 contingency table.

o 46.994 n e —

C—J n ‘J 46.994+1100 =+/0.04097 -U._ZDZ 8.2.5° "Associationiversus correlation
i. Association measures the strength of relationship between two qualitative

Here number of rows = number of columns = k=3, so variables e.g. level of crime and education.

k-1 |3-1 Jo6666 i ii ; itati

e 0.6666 =0.82. Hence the range of Cis 0 < € < 0.82. il. - Correlation measures the strength of relationship between two quantitative

) variables e.g. heights of fathers and their sons.
Thus our computed value of C shows that the given attributes have a weak

E iii. Both are relative measures.
association.

iv.  Both measures are ranging from -1 to +1.

v. Measures of association are based on frequencies only, whereas, in
correlation actual paired observations are used.

8.2.4 Yate’s correction for continuity

To get satisfactory results from the chi-square test in testing hypothesis .
about independence of attributes in contingency tables, it is necessary that

S - | _enlE———— N e TS P lgﬂ . .lvlJ'i!l‘!l'_l-ﬂﬂ-eL.ﬂJ‘E:.



Descriptive or qualitative characteristics are called attributes.

. For the sake of convenience capital English letters A, B, C... are used to denote

presence of attributes and the Greek letters & B, %... denote the absence of these
attributes respectively. ‘

The classes A, B, AB are called positive classes because they contain the presence of
attributes. .

The classes @, , aff are called negative classes because they contain absence of the
attributes. : \ ‘
For attributes class frequencies are denoted by ‘enclosing the class symbols in
parentheses.

When a single attribute is under study then simple prnc::sq of classifying the whole
data in two groups is called dichotomy. .

The order of a class is determined by the number of attributes present in a class.

The classes and class frequencies of the highest order are called the ultimate classes
and ultimate class frequencies.

Association is a statistical technique which measures the strength and direction of
relationship among qualitative variables.

(AB) = GO)] . This is known as criterion of independence for attributes.
n

(AB)(ef)—(AB)(aB)
(AB)(ef)+(AB)aB)
When a population or sample is divided into many classes or categories according (0
an attribute is called multi-way or manifold classification,

A table consisting of r-rows and c-columns into which the data are classified
a—::cordmg to two,attributes is called (rx ¢) commgc:ncy table,

Chl,-squa:e test statistic is used to test the hypothesis ahcul independence of attributes
in the contingency Lables.

0=

is Yule's coefficient of association.

'
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ii.
iii.

iv.

Vi.

vii.

viii,

Markithe following statements as true and false,

Data recorded on attributes are called quantitative data,
A, B, AB, ABC are called positive classes,
(B)+(H=n

A)XB
If (AB) = L};(_.l means A and B are positively associated.

If ¢ = 0, then attributes are independent.

Relationship between two qualitative variables is called comrelation.
y*testhasv=(r—1) (c— 1) df foran (rx¢) contingency table.

For a (4 x 5) contingency table the degrees of freedom for 1 test is 20.
The range of ¥ distribution is from 0 to o,

(2 x 2) contingency table contains 3-rows and 3 columns.

"tahlc words'in the blanks.

If an attribute has two classes, it is said to be

The number of letters representing a class determines the of
the class.
The class represented by AB is of order.

The total of all frequencies n is of order
If the attributes A and B are independent, frequeacy (AB) is equal to

If A and B are independent, Yule's coefficient of association Q is equal .

Association and correlation are
Yule's coefficient Q is ranging from .

For an (r x ¢) contingency mb]e, the sum of observed and expected
frequencies must be

For (5 x 6) contingency table the degree of freedom for 2 test is equal
to

. z
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Choose the correct answer.

ii.

.

viii.

Relationship between two categorical variables is called
(a) regression (b) correlation
(c) association (d) coefficient of variation
The combination AB of attributes is known as the class of

(a) first order (b) second order

{c) third order (d) zero order

For a4 x 5 contingency table the degrees of freedom for the s

(a) 20 (b) 16 () 15 (d) 12

The range of Yule’s coefficient of association is

(a)0toee (b)—==tol

(c)0tol (d) -1to+1

With two attributes, the total number of ultimate class frequency is
(a) two (b) four

(c) six (d) five

If (AB) < M then the attributes are
n

(a) independent (b) positively associated

(c) negatively associated {d) no association

) test statistic value varies form

(a)-oto0 (b)0toes ©  (c)—=tow (d)-1to+l

& iadd “
1f A and B are independent attributes then the coefficient of associati0
is equal to

(a) -1 (b) +1 (©)0 (d) 0.5

R——

@ A
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54
85

8.6

8.7
88

5.9
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ix. The degrees of freedom for a (2 x 2) contingency table will oraghie

equal to

(@4 (OF ©1 @0
X. In case of consistent data, no class frequency can be
(a) positive (b) negative
(c) zero (d) one

What is meant by attributes and how they are classified?
Write short notes on the following:

i Class symbol and class frequency
. Positive and negative classes

iii. Order of classes

iv. Ultimate class frequencies

Explain the following:

i Two-way classification

ii. Association of attributes

iii. Positive and negative association

iv. Criterion of independence of attributes.
v Yule's coefficient of association.
Distinguish between associations and correlation?
When are two attributes said to be

i. Independent

ii. Positively associated

iii. Negatively associated

Caleulate the coefficient of association between extravagance in fathers and sons:

Attributes = e o

extravagant fathers
miserly fathers

s v 2T EODRSA N
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8.10  Discuss the association when (AB) = 256, (aB) =768, (Af) = 48, (o)) = 144, o :
. 815 A.ran sample of size 1024 was clasg y
811 Do you find any association between the tempers of brothers and sisters from the cetgassmabelow: classified according to gender and seat belt
data given below?
Attributes ~

Good natured brothers and good natured sisters = 1230 i —

Good natured brothers and sullen sisters = 850 ] ",.__ =30 i
ture sisters = 530 = . ;
Sullen brothers and good na re Do the data suggest an association between gender and seat belt
Sullen brothers and sullen sisters = 980 @=001
8.12 Investigate the association between intelligence in fathers and sons from the 8.16  Perform chi square test of independence to decide whether smoking is a cause of

following data lung cancer by considering the date given in the following 2x2 category table.

“Attribus intelligent sons dull sons Attributes H l“":ﬂﬁ:":_"." cer I"'. -

_ - " = smoking et |

intelligent fathers not smoking R L e
‘dull fathers 99.:- : 370 Test at 5% level of significance.
' - ; -pox from the data
813 Can vaccination be regarded as a preventive measure for small-pox c 817  Explain the following:

given below? ’ ; ik

OF 1482 persons in a locality exposed to smell-pox, 368 in all were attacked. OF i3 AR T

1482 persons, 343 had been vaccinated and of these 35 were attacked. ik

(r x ) contingency table
814 Consider the data given in the following 2 x 2 contingency table and find out i

Chi-square distribution.
whether vaccination is effective in preventing the attack of B hepatitis disease?

818  Find the chi-square to test the hypothesis that there is association between height
: Gt ' Catiank ked of fathers and height of sons (at &= 0.01):
_Attributes ; attacked - not attac . ‘
o : ; . 7 7 Fathers = : mﬂ M{_‘JT

vm.nﬂed Kk 11 538 Sons b ; o E, Hu.:
; : 1 very tall 600 280 2500 Xa8:

= — — tall 400 700 a0

Test by applying 1’-test at 1% level of significance. e - == :




