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Specification of the Conditional Expectation by Simple
Linear Regression Model For Binomial Distribution
Conditioned with Varying Sample Size.

Abstract
In this research, we consider the study of conditional
expectation and it's relationship with regression model. The
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conditional expectation has a linear form which is specified as a
simple linear regression model. The power transformation was
used on the predictor variable which gave the best possible fit for
the model which was derived from the binomial distribution
conditioned with varying sampl size.

The parameters of specified models were estimated by

depending on emprical data which were simulated with different
values for the parameter of conditional probability distribution.
The best estimator for the power parameter was found in two
specified models by the maximum liklihood and Draper & Smith
methods. These estimators gave the best fit to the suggested
model and best estimator to the conditional expectations of
conditional probability distribution and it was concluded that the
suggested method was better than the ordinary method.
The increments in the probability of success (p) had a great effect
on the best fitted model also the estimated conditional
expectation of conditional binomial distribution was affected.
This result was clear because of decreasing the coefficient of
determination (R?) in Draper & Smith and the mean square of
residuals in maximum liklihood method with increase in (p).



[187] 2009 (16)dussilantl oglall dgdl yall dlaoll

Power Transformation

Draper & Smith Maximum Likelihood
(Fitting)
2
Y X
Y|:a+ﬂ>(l+gl .............. (1)
o &
B

(General Linear Model GLM)
2]



[188]
o’ ()

E(g)=0
Var(g;) = o’ (Appropriate Model)

A Plausible Prediction

f(x,y) .Least Squears Regression
Y X Joint Probability density function
Probability density function fy (X)
(Parameters Space) Q X
o(x) Q x X=x Y
489 y Y=y X
a @(x)=a+bx X o(x)
b
: Y X Y
E(Y‘X) = fyf(y—,xﬁy =a+bx
f (x)

ny(y,x)dy =(@+bx)f,(X) s (2)
: X (2)



[189] 2009 (16)dussilantl oglall dgdl yall dlaoll

E(Y)=a+bE(X)

P(X)
E(Y‘X = X)
X Y
X Y X
o+Px’ +eg, ; A#£0
(YX=x)= (3)
o+Blnx, +¢, ; A=0
o+Px’ +eg, ; A#0
Y= (4)
o+Blnx, +¢, ; A=0
(5)
Draper &
[4]Box & Cox Smith
:Draper & Smith
: ()
(-2,2) A (1
X 2>y (X) 2

Yi =a+ Sy (%) 3



[190]

ﬂ’ Lrnax( ﬂ’) (4
L. (A1) =-0.5nInc; —0.5n1In(27) - 1 =€) e (5)
20,
n
o D8
==L 6
% Th_2 (©) A
el - y| —a- ﬁx *
A L...(4) (5
Lmax (ﬂ') i ﬂ‘ Lmax (i)
A
-Draper & Smith (
: A (1
X 2> (X) (2
Yi=a+ py(X) €
MSE R’ (4
(5
Y
E(YX =x) X
X
(X, Q) Y
.(4)

E(Y fp(x) E(Y[X =x)



[191] 2009 (16)dussilantl oglall dgdl yall dlaoll

Y
4
X
. /Ny X n—x B
f.o;np)=G)p (1-p) x=0,1,2,..,0 oo, (7)
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fx/n(x‘n) fx(X;na p)
Ny - X n—x
fn(XM) =GP (1-p) x=0,1,2, .0 oo, (8)
n=12,..
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(1)
(1) Jsaall
Bt gal) cilibnl) g5 AdiS it gy J g
n x=0|x=1|x=2|x=3|x=4 | x=5|x=6|x=7|x=8| x=9 | x=10 | Sum
1 fia | fio | fis | fia | fis | fie | fi7 | fis | fio | frao | fin | fuy
2 0 | Hho | B3 | Dy | Bs | fhe | o7 | s | Too | Doao | Bon | B
3 | fa | fha | B33 | B34 | B35 | B36 | 57 | 58 | B350 | F3a0 | f5.1 | 5
4 | faq | fup | 43 | fua | fas | fae | fa7 | fag | fao | fun0 | farr | fa
5 fs1 | fso | fs3 | fs4 | fs5 | fs56 | fs7 | fs8 | fs90 | f5.00 | 5.1 | f5;
6 | fo1 | foo | o3 | foa | 65 | f66 | f67 | f68 | f60 | f610 | fo1 | fo;
7 f70 | f72 | $73 | B4 | f7s5 | 76 | B77 | 78 | B0 | f700 | frn | 17
8 [ fg1 | fgo | fgs | fga | fss | fse | fs7 | fss | fso | fs00 | fs.1 | fs;
9 fou | foo | fo3 | fou | fos | fos | fo7 | fos | foo | fouo | four | fo
10 | fioa | fi02 | 103 | f10.4 | f10.5 | fi0.6 | f10.7 | fr0.8 | fr0.9 | fro.10 | froa1 | fiog
sum | fi; | fio | fis | fia | fis | fie | fiz | fis | fio | firo | fina fii
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MSE, = n=1
10
.MSE, MSE, .9
1-5
X=0,1,...,10 X 300
n=1,2,...,10
(2) P=0.2
Minitab
; (1) (2)
(2) Joxl
p=0.2 Lais 3 gall 4 2l daldd) cilill)
n x=0 | x=1|x=2 | x=3 | x=4 | x=5|x=6 | x=7 | x=8 | x=9 | x=10 | Sum
1 26 4 0 0 0 0 0 0 0 0 0 30
2 21 9 0 0 0 0 0 0 0 0 0 30
3 18 9 3 0 0 0 0 0 0 0 0 30
4 9 18 3 0 0 0 0 0 0 0 0 30
5 8 14 8 0 0 0 0 0 0 0 0 30
6 9 11 5 4 1 0 0 0 0 0 0 30
7 4 14 9 3 0 0 0 0 0 0 0 30
8 5 11 8 5 0 1 0 0 0 0 0 30
9 4 9 8 5 2 1 0 1 0 0 0 30
10 2 6 11 5 5 1 0 0 0 0 0 30
sum | 106 | 105 | 55 | 22 8 3 0 1 0 0 0 300
u, =E,(X|n)=np p _
:(3)
) (3) Joxd
P=0.2 (23925 dis B pata dle anag hagpdial) (pand) (AU a3 g8l o pdd) a8 gil) ash
n P u, =E,(X|n)
1 0.2 0.2
2 0.2 0.4
3 0.2 0.6
4 0.2 0.8
5 0.2 1
6 0.2 1.2
7 0.2 14
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8 0.2 1.6
9 0.2 1.8
10 0.2 2
p MLE _
pi=X;/n n=12,..,10
i=12,....n
Z f.x.
(4) yj _=1 v
ZJ’ fij
, @aesd
p=0.2 Letic Lgt AL8al) o i) aB gil) ahg alic ) zoa Al ALy phay p dalnall 5 ja8al) 281
n P | z,=E,(Xn)=np
1 0.1333 0.1333
2 0.15 0.3
3 |0.1667 0.5001
4 0.2 0.8
5 0.2 1.0
6 |0.2056 1.2336
7 10.1952 1.3664
8 10.1958 1.5664
9 10.2222 1.9998
10 | 0.2267 2.2670
: n P _
P =a+pn +s
Draper & Smith
A=0.1 4
L(1) =32.3864 R’=89.32

P =-0.2128+0.3451n.""
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(5) Joxdl
p=0.2 Lexic g A8l L pild) ad gil) add g da jillall 48y jhally p dalaall 5 ja8all 4l

n pi | hy=E,(X]n)=np,
1 0.1323 0.1323
2 0.1571 0.3142
3 0.1724 0.5172
4 0.1836 0.7346
5 0.1926 0.9630
6 0.2 1.2003
7 0.2065 1.4452
8 0.2121 1.6968
9 0.2171 1.9542
10 0.2217 2.2169
u, p=0.2 Zy

Z.lqozl(zn - un)2
10

MSE, =
. Uy hn
MSE. = Z:il(hn _un)2
? 10

MSE,=0.0107 MSE;=0.0139
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(6) p=0.5 n=1,2,...,10
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(6) Jyd)
p=0.5 Ladic 34} gall 5 4y jailly daldl) cilill)

n [ x=0|x=1|x=2|x=3|x=4|x=5|x=6|x=7|x=8|x=9|x=10 | Sum
1 19 | 11 0 0 0 0 0 0 0 0 0 30
2 8 17 5 0 0 0 0 0 0 0 0 30
3 5 12 | 11 2 0 0 0 0 0 0 0 30
4 2 7 12 8 1 0 0 0 0 0 0 30
5 0 5 5 14 5 1 0 0 0 0 0 30
6 0 4 8 10 6 2 0 0 0 0 0 30
7 1 0 5 7 9 5 3 0 0 0 0 30
8 0 0 1 10 6 6 6 1 0 0 0 30
9 1 0 2 7 7 5 6 1 1 0 0 30
10 0 0 0 4 9 8 5 4 0 0 0 30
sum | 36 | 56 | 49 | 62 | 43 | 27 | 20 6 1 0 0 300
U, :En(x‘n) =np p _
}(7)
(7) Jgadl
P=0.5 2585 0 § i Al paay by diall ol L g8 (il Bl o
n P | u,=E, (X
1 0.5 0.5
2 0.5 1.0
3 0.5 1.5
4 0.5 2.0
5 0.5 2.5
6 0.5 3.0
7 0.5 3.5
8 0.5 4.0
9 0.5 4.5
10 0.5 5.0
p MLE _

(8)
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(8) dyxd
P=0.5 Leaic Lgd ALM8aD) da yid) 2B gil) b g alic ) an A1 A8y oy p Aalaall 3 jakal) gl

n p Zy :En(X‘n):npi
1 0.36667 0.36667
2 10.450000 0.90000
3 0.44436 1.33330
4 |0.491675 1.96670
5 10.526660 2.63330
6 |0.466667 2.80000
7 10.523814 3.66670
8 [0.537500 4.30000
9 10477778 4.30000
10 | 0.486670 4.86670
n p _
Draper & Smith
R*=74.4% A=-1.1 1

; L(1) =22.9484
P, =0.5181517-0.152844n "
©)

(9) Joxd
Pp=0.5 Ladic g Al8al) Ja pdd) 2B gil) add g da jilall diagially p dalnall 3 ja8al) aidl)

n b h, =E, (X‘n) =np;
1 0.365307 0.36531
2 0.446847 0.89369
3 0.472504 1.41751
4 0.484886 1.93955
5 0.492127 2.46063
6 0.496856 2.98113
7 0.500177 3.50124
8 0.502633 4.02106
9 0.504518 4.54066
10 | 0.506010 5.06010
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p:05 u, Zy
MSE;=0.0290001
MSE,=0.004751 u, h,
3-5
300 p 0.7
X
(10)
(1) Minitab
(10) Jsaa
p=0.7 Lexis 34} gall 4 il daldld) i)
n [ x=0|x=1|x=2|x=3|x=4|x=5|x=6|x=7|x=8|x=9 | x=10 | Sum
1 14 | 16 0 0 0 0 0 0 0 0 0 30
2 6 12 | 12 0 0 0 0 0 0 0 0 30
3 0 7 13 | 10 0 0 0 0 0 0 0 30
4 0 0 7 15 8 0 0 0 0 0 0 30
5 0 3 4 9 10 4 0 0 0 0 0 30
6 0 1 2 9 9 8 1 0 0 0 0 30
7 0 0 1 7 5 8 6 3 0 0 0 30
8 0 0 1 3 3 5 7 10 1 0 0 30
9 0 0 2 0 3 3 10 5 6 1 0 30
10 0 0 0 0 1 1 4 11 6 6 1 30
sum | 20 | 39 | 42 | 53 | 39 | 29 | 28 | 29 | 13 7 1 300
U, =E, (X[n)=np p _

(11)
) (11) dsad
P=0.7 G925 e 5yl Ao anay hagpdial) Gpaad) (AU 568 (i) pd 53) b

n | p | u,=E (X
1 0.7 0.7
2 [ 07 1.4
3 0.7 2.1
4 0.7 2.8
5 0.7 3.5
6 0.7 4.2
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7 107 4.9
8 | 07 5.6
9 | 07 6.3
10 [ 0.7 7.0
p MLE _
(12)
(12) Jgxd)
p=0.7 Latis L AL8al) o pil) adgil) oy alic) poa il &G kg p Aalaall 3 jakal) 2l
n p Z, :En(X‘n):np
1 | 0.5333 0.5333
2 0.6 1.2
3 [0.6667 2.0001
4 [0.7583 3.0332
5 ]0.6533 3.2665
6 | 0.6333 3.7998
7 ] 0.6667 4.6669
8 0.7 5.6
9 10.6778 6.1002
10 | 0.74 7.4
n P _
Draper & Smith
R*=62.08% A=-1.1 A

L(1)=18.3583

P, =0.7116-0.1816n, "'

n=>30
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(13) Jyad)
p=0.7 Ladic LQJZ\LM\Q,EJJJ\ éﬂ\ P..,\EJEAJM\MQPMSJM\ ﬁ\ﬁ\
n p hy, =E,(X|n)=np
1 0.53 0.53
2 0.6269 1.2538
3 0.6574 1.9721
4 0.6721 2.6884
5 0.6807 3.4035
6 0.6863 4.1179
7 0.6903 4.8318
8 0.6932 5.5454
9 0.6954 6.2587
10 0.6972 6.9719
p_0.7 un ZI]
h, MSE;=0.0601
MSE,=0.0105 U,
.6
) |
(
) Draper & Smith
. ( OLS
p 2
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