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" psychological studies, we often c:
rlables correlated are contlnuouslc

e to artificial dichotomy, wé”»*
erial correlation. At this point, th




3. Radical and conservative
4. Poor and not poor PRI S,
‘5. Social minded and mechanical minded .
6. Drop-outs and stay-ins

7. Successful and unsuccessful

8. Moral and immoral.

~ If we try to analyze the nature of distributions involving these
~ dichotomized variables (i.e. adjustment in the topmost classification),
e can come to the conclusion that artificial dichotomy is based on a

~ clear assumption that the variable underlying the dichotomy should be
F"" continuous and normal. g
- In the two-fold division of socially adjusted and socially mala-

~ djusted, the division is quite artificial. Tf sufficient data were available,

we could have found the trait ‘adjustment’, normally distributed
among the studied population and it could have been distributed
equally, instead of being discrete or limited (restricted to two-fold

- division).

~ In conclusion, we may ter
o two categories) an artificial dic

m a dichotomy (division of a variable
hotomy, when we do not have any

lear-cut crucial point or criteria for such a division. We fix the

ding point according to our own convenience. In case sufficient
4 were available, the continuity as well as the normality oftk»e
ution involving this variable can be e?sily es.tablis.lqu. ‘Hence
s using biserial ’ tima
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on this, we can assign values to the above variables by using the

Proportion of cases in the higher group

m _ Those who passed 120

N Total No. of students = 120 +110
120
130
l-p=1-.52 = A48

of the normal curve ordinat

5572

1.2

e separating the

~ portions p and ¢
3984 (as read from the Table G given in th A]

lation of Mp (Mean of the scores O
s of m._.faﬂed group)




n =120 n,=110 N=230 Xfi’=87 Ify=-60 Ifr=27%f%=655

’

b
M,,=A+ I 50

A = Assumed mean = Eogﬂ = 149.5

X-A4 i Mid-value of X scores — Assumed mean
o st Class interval

N= Total No. of passed students = 120
¢ = Class interval = 10

M, = 149.5 + S » 10
| , 120

A = 1405t % = 149.5 + 7.25 = 156.75



49 {655 X 230 -
230 % ik

il 149,921 = il
75

= 1685

)ep 5. Substitute the value of p, ¢, y, Mp, M, and o, in the folldwivfilii):g,._’l

3 formula: EN 5
M, -M &
A b 24 |
0, g i T
WE1247 .52 0148
16.83 x 3984 70
. 4 &
| 127 %52 X480 SIS :
P 1683 x 398 |
& [Ans. Coefficient of biserial correlation, n,; = 0.47.]
~ Alternative Formula for 7
3 The coefficient of biserial correlation, This» can also be computed with
- ¢ h‘?lp of the following formula:
M,-M, p
This = T
| - o" y v Sh e e E }.
i rmula, we have to compute M, (mean of the entire group)in.




The biserial 7 cannot be used in a regression eq
‘Does not have any standard error of estimate.
Is not limited unlike r to a range of +1.00.
Creates problems in matching comparison with
coefficients of correlation. A
o

THE POINT BISERIAL CORRELATION

As-already discussed, we resort to the computation of point bise
correlation coefficient (rp,1is) for estimating the relationship betw I
two variables when one variable is in a continuous state and the other
is in the state of a natural or genuine dichotomy. | P

We have already thrown light on the nature o genuine or natural
dichotomy, by distingui_lsh'iigg it clearly from the artificial dichoto ny.
Hence, if we are sure that the dichotomized variable does not belong

to the category of artiﬁcial’ndichotomy, then we should try to compute
point biserial correlation coefficien (e kel Pl SR

<

Computation of Point Biserial Correlation CO&fﬁCiEﬁtjz@@}!@f
UORMULA. The general formula for o bisis ol

M, - M,

0,

Tp,bis =

Jhq

d an alternative for this is
i ‘f( : PN B el ey e




Scores on Those who
Test X responded rightly

70-74
65—69
60—64
55-59
50-54
45-49
4 40-44
: 35-39
3 30-34
' 25-29
20-24
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E Solution. Here we have to compute the correlation bgtxtv}fenttl:v(;
G Bt : easure and the othe

~ Sets of variables, one of which 1s in a continuous m e
1 genuine dichotomy. Hence it needs the com}i)ufa i
of point biserial correlation (Tp,bis)- Therefore, the for b,bis




=46 my=5¢ N=100 Ii'=48 Ifr=-55 Lp’l

M,,=A+Efxx' 47+f4-§-><5 47 + 5.2 .=857%)
il n, 46
45 + 49
(Here, A = Assumed mean = ———— = 47, ; = 5 and n; = 46)

2

P 055 5 = 47 — o b NS
= ] = —— = - £
N oo

f Pies = = —_— = _ g ) A
| N N 100 100 100 100x100

e T00= 5055 BL075 = 28473 _ juosii
20 20

100
M, - M, 52.9 — 44.9
14.936

V0.46/0.54




biserial correlation makes too many assumptions su.
inuity, normality, and large N split near the median .

o It may be used in regression equation. ey
. . o b
o In comparison to 7, it can be easily and conveniently
computed. |

The point biserial 7 is a product moment r and can be checked
against 7. This is usually not possible with 7. '
“Like Pearson 7, the range of 7, is equal to £1, but this is not
true for 7. Due to its range, Thbis Can be easily compared
with other measures of correlation.

The standard error of 7, can be exactly determined and its
significance can be easily tested against the null hypothesis.
Although 7, pi and 7, both are useful in item analysis yet r;s Is
generally not as valid or a defensible measure as 7 ;.

It is always safe to compute 7 pis when we are not sure whether
the dichotomy is natural or artificial. However, the use of 7y
is always restricted to the artificial dichotomy of the dichoto-

mized variable.

UHE TETRACHORIC CORRELATION

Sometimes we find situations where both, the variables are dichotomous
(reduced to two categories) and none of them can be expressed in scores.
In such situations, we cannot use biserial or point biserial as a measure
of correlation between these variables. We can only use Tetrachoric
Crrelation or compute the ¢ (phi) coefficient. ;
- We make use of tetrachoric correlation when these vanables. have
 artificjy) dichotomy. However, the basic assumption of these v.arl.ables
ju bF stated as follows: Both variables are continous, normally distributed
' Unearly related to each other, if 1t were possible to oblain scores or exact
for them. '

tice,

these variables are not expressed In scores, though
y separated into the following categories: - i
ki T o T ‘
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Co;nput;ti;h "of | Tetrachoric Correlation

§ : i ﬁ (e 3
m e
Let us illustrate the computation of tetrachoric correlatlo,n’wlth e

help of an example.

Job success, the data were obtained in a 2 x 2 table as shown in the

Example 12.3: In order to seek correlation between adjustment anq |
. g |
following representation: Compute the tetrachoric correlation.

X-variable
Success Failure
Adjusted 25 35 60
Maladjusted 20 40 60
45 75 120 |

In such problems, the contents of entries in a 2 X 2 table are

denoted by 4, B, C and D, and the formula for computation of
tetrachoric correlation (r;) is as follows:

(i) When 4D > BC,

180°x VBC

V4D +VBC
Where 4, B, C, and D are frequencies in 2 x 2 table. Here the
~ value of 1, is always positive. -
, (i) When BC > AD, ' |

s ¥

T, = cos

180° x +AD
VvAD ++/BC

i lue of 7, is always negative.

T [COS
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o Yes 59 45 100
" (A) (B) A+ B)
2o 90 65 100
3 (C) (D) (C + D)
Total 90 110 200
A + C) (BU-FED) A+B+C+D)
FORMULA.

AD - BC

¢ coefficient =
\[(71+B)(C+D)(B+D)(A+C)

R—

Substituting the respective values in the formula,

ﬁ’)%@l] 5 o

we obtaln

55 x 65 —45% 35

G ,/100><100x110><90

3575—1575

| J ,99000000 £

Bt ‘s;w‘}:"




e It is most useful in item analysis when we want tOt

“item to item correlation.
It bears a relationship with x* to be expressed as y2 :
The values of phi coefficient range between -1 and Fil

these are influenced by marginal totals.

dichotomized variables like r, which needs the assumptlons of
large N and continuity and normality of the distributions,
For providing a better measure like r,, it does not require a i
split near median and large N rather, it proves to be a better
measure when the split is away from the median. |
Standard error of ¢ can be easily computed and ¢ can be
easily tested agalnst the null hypothesis by means of ifs
relationship to x>

When there is any doubt regarding the exact nature of the
dichotomized variables, it is always safe to compute ¢. Also, its
computation is much easier and regarded as a better and a
more dependable statistics than .. J “
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’ What is phl coefficient? Why 1is it regardcd as a better and

~ more dependable statistics than tetrachoric correlatlon>

~ Discuss its computational process.

6. Compute the coefficient of biserial correlation from the given
data to know the extent to which success on job is related to

adjustment.
Scores on

adjustment scale Success on job Failure on job
95-99 1 0
90-94 6
85-89 18 1
80-84 22 1
75-79 31 3
70-74 20 9
65-69 18 9
60-64 12 13
55-59 6 10
50-54 4 8
45-49 1 5
40-44 0 3
35-39 1 1)
30-34 0 1
25-29 0 +idss




130

(b) A
the following scores on a perform
biserial correlation between trainin

group of students, with and without training, obtained
ance test. Find out the
g and performance: |

Performance
test scores Trained Untrained e
90-99 6 0

:, 80-89 19 3

70-79 31 5

i'f 60-69 58 17

.‘:, 50-59 40 30

k. 40-49 18 14

30-39 9 7

B 20-29 5 i
s L. 186 80

9. (a) Compute the point biserial correlation coefficient from
~ the data given in Problem 6.
A group of individuals were as




B o 0 2

otz 1 (a) Compute tetrachoric correlation from the given data to
; find the relationship between emotional maturity and the

state of married life.

Happy Unhappy
K married life married life
Emotionally 65 35
mature
Emotionally 25 75
i  immature s T
o 90 110

(b) 125 students were first tested on a test of achievement
motivation and then on a test of anxiety, and the reSl.ll[s
were tabulated as follows: Find the tetrachoric CorrelaFwn
between the level of achievement motivation gnd anxiety

Higho ol sudloes lu
anxiety level ~ anxiety levet
30 . i€y Xk :

chievement

SREICE o
n



Item No. 1

Pass

~ 80
e ‘Fail 20
W'g

=

: ~ ; 1 “.‘%}“?2;{
il 100 ' 125 b %”{ .

Compute phi coefficient between these two items.
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