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Abstract

Research Title Eatimation parameters of Binomail distribution Squared error
loss function Methods
The Researcher Kanchana Jaiboon

Year 2012

This research’s purpose was comparing estimates the Bayes estimation of binomial
distribution using parameters in squared error loss function or L[(@,T )]=(¢9—T )2, 0=
Binomial distribution success probability, T = T(X,, X,, ...,X,) or the estimator of
6 .According the prior distribution of € to Hardd Jeffreys method ,Laplace method and Beta
distribution (a,b).For selecting the estimation of binomial distribution using parameters in
different distribution squared error loss function.

The research’s results show a reasonable estimator for small parameters are the initial
distribution Beta (1,3) and add more parameters are the distribution Beta (2,3) but the small
sample size data reasonable estimator is Beta (3,2) of Bayes estimation. So all estimators, the
MSE decreases with increasing data sample size. About the risk, Bayes classified in the sample
size table 6 that reasonable estimators for small sample are Beta (1,3) (If n = 5) and Beta

(0.3.,0.3) (If n = 25). But the best estimators for medium and large sample are Beta (0.3,0.3) .

Keywords : Parameters’ estimation, Binomial distribution , Bayes estimation and Squared error

loss function.
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MILINUIINIUING = 0.1

0=0.1 Jeffreys Laplace Beta (0.3,0.3) Beta (1,3) Beta (2,2) Beta (2,3) Beta (3,2)

n=>5 0.1673 0.2149 0.1435 0.1671 0.2782 0.2504 0.3504
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0=04 Jeffreys Laplace Beta (0.3,0.3) Beta (1,3) Beta (2,2) Beta (2,3) Beta (3,2)
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n=150  0.4032 0.4039 0.4030 0.3986 0.4051 0.4025 0.4090
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0=0.5 Jeffreys Laplace Beta (0.3,0.3) Beta (1,3) Beta (2,2) Beta (2,3) Beta (3,2)
n=5 0.4903 0.4917 0.4896 0.3824 0.4935 0.4442 0.5442
(0.035167)  (0.025837)  (0.040370) (0.029407)  (0.015630) (0.015740)  (0.01458)
n=25 0.4980 0.4981 0.4980 0.4637 0.4982 0.4816 0.5150
(0.009310)  (0.008633)  (0.009603) (0.008791)  (0.007483) (0.007326)  (0.007215)
n=50 0.5025 0.5025 0.5026 0.4839 0.5024 0.4933 0.5114
(0.004796)  (0.004613)  (0.004872) (0.004530)  (0.004278) (0.004163)  (0.004250)
n=80 0.5020 0.5020 0.5020 0.4900 0.5019 0.4960 0.5078
(0.002901)  (0.002831)  (0.002930) (0.002793)  (0.002698) (0.002647)  (0.002692)
n=100  0.5023 0.5023 0.5023 0.4926 0.5022 0.4974 0.5070
(0.002213)  (0.002170)  (0.002231) (0.002136)  (0.002087) (0.002049)  (0.002092)
n=150  0.5028 0.5028 0.5028 0.4962 0.5027 0.4995 0.5060
(0.001675)  (0.001653)  (0.001684) (0.001616)  (0.001610) (0.001582)  (0.001618)
s A £
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1 A oW 2 Y] ¢ A a d = 1
4.2 ﬂi11/\|mﬂammaaummammaﬂﬂlmmﬂizmmtmuma LHDNIITNIAND T (0) HUHIANING

MSE

0.07 1

Variable
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—B— Laplace
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MSE
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0.035 1 Variable
—&— Jeffreys
—®@— Laplace
0.030 - Beta (0.3,0.3)
—a& - Beta (1,3)
Beta (2,2)
0.025 — 4 Beta(2,3)
—w— Beta (3,2)
0.020
w
(0]
=
0.0154
0.010 4
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0.000 T T T T T T T T
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n
A J A o w A 3 s A~ dy Y v
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A
e =03
0.04 Variable
—e— Jeffreys
—m,— Laplace
Beta (0.3,0.3)
—4A - Beta (1,3)
0.034 Beta (2,2)
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—W¥— Beta (3,2)
7
s 0.02
0.01 1
0.00- T T T T T T T T T
0 20 40 60 80 100 120 140 160
n
A J A o w A (3 s A~ dy Y J
i‘]J'VI 4. ﬂ?ﬂﬁWﬂLﬂﬁﬂuﬂiﬁﬂﬁf’NmﬁEJﬂJf’N@]’J‘]Jﬁ%Zﬂﬂ!LL‘]J‘]JL‘]JﬁLlJ@?JﬂﬁLLﬁ]ﬂLL‘NL‘Ui’NG}u@N 9
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MSE

0.04

0.034

0.024

0.014

0.00+

Variable
—&— Jeffreys
—B— Laplace

Beta (0.3,0.3)
—A - Beta (1,3)

Beta (2,2)
—<4— Beta (2,3)
—W%— Beta(3,2)

T8

T T T T
20 40 60 80 100 120 140 160
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A E—

A
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[ d' o w 4' (% 4 d‘ = dy 9 1
5. AAAAAADUMAITOUNABVDIAIY TR VLIVANDIMTHINUIATDIAUA 9
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Jeffreys Laplace Beta (0.3,0.3) Beta (1,3) Beta (2,2) Beta (2,3) Beta (3,2)

n=5  0.0208333 0.0238095 0.0167411 0.0166667 0.0222222 0.0200000 0.0200000
n=25 0.0048077 0.0061728 0.0036621 0.0051724 0.0068966 0.0066667 0.0066667
n=50 0.0024510 0.0032051 0.0018528 0.0027778 0.0037037 0.0036364 0.0036364
n=80 0.0015432 0.0020325 0.0011632 0.0017857 0.0023810 0.0023529 0.0023529
n=100 0.0012376 0.0016340 0.0009319 0.0014423 0.0019231 0.0019048 0.0019048
n=150 0.0008278 0.0010965 0.0006225 0.0009740 0.0012987 0.0012903 0.0012903
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n=25 Beta (1,3) Beta (1,3) Beta (2,3) Beta (2,3) Beta (3,2)
n=50 Beta (1,3) Beta (1,3) Beta (2,3) Beta (2,3) Beta (2,3)
n=80 Beta (1,3) Beta (1,3) Beta (2,3) Beta (2,3) Beta (2,3)
n=100 Beta (1,3) Beta (1,3) Beta (2,3) Beta (2,3) Beta (2,3)
n=150 Beta (1,3) Beta (1,3) Beta (2,3) Beta (2,3) Beta (2,3)
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vgalisunsy

% [ ~ a o =1 % 1 a J o 1%
1. ar0e1911s5un5u SAS ‘Vlﬂl‘lg'hluﬂTi’Jfﬂflfnﬁl,‘]_r%EJ‘].IWIEJ‘].I@]’J‘]Jimﬂﬂ!ﬂTWTiﬂJm@i AN ITUNITLINLLA

]
= =

a A J Jd o o w
Llﬂﬂﬂﬁuwﬂﬁl?ﬂ?%ﬂ']Tﬂi31]']illLLUULUﬁﬂ']Elalfgljﬂ\iﬂ“ﬁuﬁﬂ]!ﬁﬂﬂa’]ﬂ!ﬂaﬂuﬂ’]ﬁﬁﬁ@ﬂ (Squared error loss

u 9

9
function) TAeliMILanLL0IdUA AT Hardd Jeffreys

N=25 Jeffreys

/*samplel 25%/
data bin 1;
array yl[25] y 1 - y 25;

do r =1 to 500;

1 to 25 ;

Q.

@)

)]
Il

y[s] = ranbin(88888,1,0.1);

sumy = 0;

zetal = 0;
diff = 0;
end;
output;

end;
run;

data calc 1;
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set bin 1;

keep y 1 - y 25 sumy zetal diff;

array y[25] y 1 - y 25;

do n =1 to 25;
sumy = y[n] + sumy ;
end;
zetal = (sumy+0.5)/ ((sumy+0.5)+ (25-sumy+0.5)) ;
diff = (0.1%0.1-2*0.1*zetal+zetal*zetal)/500;

run;
proc print data=calc 1;
sum diff;
sum zetal;

run;

/*sample2 25%/

data bin 2;

array yl[25] y 1 - y 25;
do r =1 to 500;
do s =1 to 25 ;

y[s] = ranbin (88888,1,0.2);

sumy = 0;
zetal = 0;
diff = 0;

end;



output;
end;
run;
data calc 2;
set bin 2;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

do n 1 to 25;
sumy = y[n] + sumy ;
end;
zetal = (sumy+0.5)/ ((sumy+0.5)+ (25-sumy+0.5)) ;
diff = (0.2%*0.2-2*0.2*zetal+zetal*zetal) /500;
run;
proc print data=calc 2;
sum diff;

sum zetal;

run;

/*sample3 25%/

data bin 3;

array yl[25] y 1 - y 25;

do r =1 to 500;

do s =1 to 25 ;

y[s] = ranbin(88888,1,0.3);
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sumy = 0;

zetal = 0;
diff = 0;
end;
output;
end;
run;
data calc_3;
set bin 3;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

do n =1 to 25;
sumy = y[n] + sumy ;
end;
zetal = (sumy+0.5)/ ((sumy+0.5)+ (25-sumy+0.5)) ;

diff = (0.3*%0.3-2*0.3*zetal+zetal*zetal)/500;
run;

proc print data=calc_ 3;

sum diff;

sum zetal;

run;

/*sampled 25%/

data bin 4;

array yl[25] y 1 - y 25;

do r =1 to 500;
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1 to 25 ;

Q.

@)

]
Il

ranbin (88888,1,0.4);

=

)

=
Il

zetal = 0;
diff = 0;
end;
output;
end;
run;
data calc 4;
set bin 4;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

do n =1 to 25;
sumy = y[n] + sumy ;
end;
zetal = (sumy+0.5)/ ((sumy+0.5)+ (25-sumy+0.5)) ;
diff = (0.4*0.4-2*0.4*zetal+zetal*zetal) /500;

run;
proc print data=calc 4;
sum diff;
sum zetal;

run;

/*sample5 25%/

data bin 5;
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array yl[25] y 1 - y 25;
do r =1 to 500;

1 to 25 ;

Q.

@)

)]
Il

ranbin (88888,1,0.5);

=

)

—
Il

zetal = 0;
diff = 0;
end;
output;

end;
run;
data calc_5;
set bin 5;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

sumy = y[n] + sumy ;
end;
zetal = (sumy+0.5)/ ((sumy+0.5)+ (25-sumy+0.5)) ;
diff = (0.5%*0.5-2*0.5*zetal+zetal*zetal) /500;

run;
proc print data=calc 5;
sum diff;

sum zetal;

run;



% [ ~ aw =1 % v a J o %
2. fr0819115un3u SAS ‘Vlﬂl‘lﬂuﬂTTﬁ]flf‘ﬂil‘lr’%fl”]JL‘VIfJ”LI@]’J‘]Jigll"lﬂl‘ﬂTWTiTlJm@i AU ITUNITLINLA
a 9 asy o 9 J v = A o w
LLUTJ‘V]’JLH?J@’Jﬂ’J‘ﬁﬂ1ﬁ‘]Ji%llTmLLU‘]JLllﬁﬂWﬂalﬂ‘ﬂﬂﬂ‘h'uqmlﬁﬂﬂaTﬂmﬁﬂuﬂTﬁﬂﬁ@ﬂ (Squared error loss

. 5 & 9 ax
function) TABUMIUINUAATDIAUAINIT Laplace

N=25 Laplace

/*samplel 25%/
data bin 1;
array yl[25] y 1 - y 25;

do r =1 to 500;

1 to 25 ;

Q.

@)

)]
Il

y[s] = ranbin(88888,1,0.1);

sumy = 0;

zetal = 0;
diff = 0;
end;
output;

end;
run;
data calc 1;

set bin 1;
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keep y 1 - y 25 sumy zetal diff;

array y[25] y 1 - y 25;

do n 1 to 25;

sumy y[n] + sumy ;
end;

zetal = (sumy+l)/ ((sumy+1l)+ (25-sumy+1));

diff = (0.1*0.1-2*0.l1l*zetal+zetal*zetal) /500;

run;
proc print data=calc 1;
sum diff;
sum zetal;

run;

/*sample2 25%/

data bin 2;

array yl[25] y 1 - y 25;

do r =1 to 500;

do s =1 to 25 ;

y[s] = ranbin(88888,1,0.2);

sumy = 0;
zetal = 0;
diff = 0;



output;
end;
run;
data calc 2;
set bin 2;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

do n 1 to 25;

sumy y[n] + sumy ;
end;
zetal = (sumy+1l)/ ((sumy+1l)+ (25-sumy+1)) ;
diff = (0.2*0.2-2*0.2*zetal+zetal*zetal) /500;
run;
proc print data=calc 2;
sum diff;

sum zetal;

run;

/*sample3 25%/

data bin 3;

array yl[25] y 1 - y 25;

do r =1 to 500;

do s =1 to 25 ;

y[s] = ranbin(88888,1,0.3);
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diff = 0;
end;
output;
end;
run;
data calc_3;
set bin 3;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

do n =1 to 25;
sumy = y[n] + sumy ;
end;
zetal = (sumy+l)/ ((sumy+1l)+ (25-sumy+1));

diff = (0.3%0.3-2*0.3*zetal+zetal*zetal)/500;
run;

proc print data=calc_ 3;

sum diff;

sum zetal;

run;

/*sampled 25%/

data bin 4;

array yl[25] y 1 - y 25;

do r =1 to 500;

do s =1 to 25 ;

y[s] = ranbin(88888,1,0.4);
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sumy = 0;

zetal = 0;
diff = 0;
end;
output;
end;
run;
data calc 4;
set bin 4;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

do n 1 to 25;

sumy y[n] + sumy ;
end;
zetal = (sumy+l)/ ((sumy+1l)+ (25-sumy+1));
diff = (0.4*0.4-2*0.4*zetal+zetal*zetal) /500;
run;
proc print data=calc 4;
sum diff;

sum zetal;

run;

/*sample5 25%/

data bin 5;



array yl[25] y 1 - y 25;
do r =1 to 500;

1 to 25 ;

Q.

@)

]
Il

ranbin (88888,1,0.5);

=

)]
—

Il

zetal = 0;
diff = 0;
end;
output;

end;
run;
data calc_5;
set bin 5;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

sumy = y[n] + sumy ;
end;
zetal = (sumy+l)/ ((sumy+1l)+ (25-sumy+1));

diff = (0.5%*0.5-2*0.5*zetal+zetal*zetal) /500;
run;
proc print data=calc 5;
sum diff;
sum zetal;

run;
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% [ ~ aw =1 % v a J o %
3. fr0819115un3u SAS ‘Vlﬂl‘lﬂuﬂTTﬁ]flf‘ﬂil‘lr’%fl”]JL‘VIfJ”LI@]’J‘]Jigll"lﬂl‘ﬂTWTiTlJm@i AU ITUNITLINLA
a 9 asy o 9 J v = A o w
LLUTJ‘V]’JLH?J@’Jﬂ’J‘ﬁﬂ1ﬁ‘]Ji%llTmLLU‘]JLllﬁﬂWﬂalﬂ‘ﬂﬂﬂ‘h'uqmlﬁﬂﬂaTﬂmﬁﬂuﬂTﬁﬂﬁ@ﬂ (Squared error loss

. = &y Y Ao
function) Tﬂﬂllﬂ”lﬁLLﬁ]ﬂLHNL‘].Ii’NG]UTIiJﬂ”IﬁLLﬁ]ﬂLHNLLlI‘]J Beta(1,3)

N=25 Beta(1,3)
/*samplel 25%/
data bin 1;
array yl[25] y 1 - y 25;
do r =1 to 500;
do s =1 to 25 ;

y[s] = ranbin(88888,1,0.1);

sumy = 0;

zetal = 0;
diff = 0;
end;
output;

end;
run;
data calc 1;
set bin 1;

keep y 1 - y 25 sumy zetal diff;



array yl[25] y 1 - y 25;

do n 1 to 25;
sumy = y[n] + sumy ;
end;

zetal = (sumy+1l)/29;

diff = (0.1*0.1-2*0.1*zetal+zetal*zetal)/500;

run;

proc print data=calc 1;
sum diff;

sum zetal;

run;

/*sample2 25%/

data bin 2;

array yl[25] y 1 - y 25;

do r =1 to 500;

do s =1 to 25 ;

y[s] = ranbin (88888,1,0.2);

zetal = 0;
diff = 0;
end;

output;



end;
run;
data calc 2;
set bin 2;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

do n 1 to 25;

sumy y[n] + sumy ;
end;
zetal = (sumy+1l)/29;
diff = (0.2*0.2-2*0.2*zetal+zetal*zetal) /500;
run;
proc print data=calc 2;
sum diff;

sum zetal;

run;

/*sample3 25%/

data bin 3;

array yl[25] y 1 - y 25;
do r =1 to 500;
do s =1 to 25 ;
y[s] = ranbin(88888,1,0.3);
sumy = 0;
zetal = 0;

diff = 0;
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end;
output;
end;
run;
data calc_3;
set bin 3;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

do n =1 to 25;
sumy = y[n] + sumy ;
end;
zetal = (sumy+1l)/29;

diff = (0.3*0.3-2*0.3*zetal+zetal*zetal)/500;
run;

proc print data=calc 3;

sum diff;

sum zetal;

run;

/*sampled 25%/

data bin 4;

array yl[25] y 1 - y 25;

do r =1 to 500;

do s =1 to 25 ;

y[s] = ranbin(88888,1,0.4);

56



sumy = 0;

zetal = 0;
diff = 0;
end;
output;
end;
run;
data calc 4;
set bin 4;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

do n 1 to 25;

sumy y[n] + sumy ;
end;
zetal = (sumy+1l)/29;
diff = (0.4*0.4-2*0.4*zetal+zetal*zetal) /500;
run;
proc print data=calc 4;
sum diff;

sum zetal;

run;

/*sample5 25%/

data bin 5;

array yl[25] y 1 - y 25;



do r =1 to 500;

1 to 25 ;

Q.

@)

)]
Il

ranbin (88888,1,0.5);

=

)]
—

Il

zetal = 0;
diff = 0;
end;
output;
end;
run;
data calc_5;
set bin 5;

keep y 1 - y 25 sumy zetal diff;

array yl[25] y 1 - y 25;

do n =1 to 25;
sumy = y[n] + sumy ;
end;
zetal = (sumy+1l)/29;

diff = (0.5*0.5-2*0.5*zetal+zetal*zetal)/500;

run;
proc print data=calc 5;
sum diff;
sum zetal;

run;
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