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Abstract

It is well known that the sample mean is the estimator of a population mean in mathematical statistics from a given
population of interest as a point estimator which assume a single number that is obtained by taking a random sample of a
specified size from the entire population, depending on whether the population mean and variance is known or unknown.
In the interval estimation, the sample mean is accompanied with a plus or a minus margin of an error that is assumed that
the estimator is contained within the range of values with certain degree of confidence. This paper investigated and
obtained the interval estimators of the unknown constants of Geeta distribution model through the construction of
confidence interval using; the pivotal quantity method, the shortest-length confidence interval, unbiased confidence
interval estimators, Bayesian confidence interval estimators and statistical method. Geeta distribution is a new discrete
random variable distribution defined over all the positive integers, with two unknown parameters. The properties and
characteristics of the Geeta distribution model were discussed and reviewed that is, the existence of the mean, variance,
moment generating function and that the sum of all probabilities is unity. These are common properties of any given
probability density function.

Keywords: asymptotic variance, Bayesian confidence intervals, Geeta distribution and pivotal method
1. Introduction

Generally, in the interval estimation, we seek to construct the confidence interval which the population mean and
population variance is contained within a range of values and has high confidence coefficient with the shortest-length of
the interval (Harold J. Larson, 1934). The construction of these confidence intervals considers the factors such as when
the population is known or unknown and similarly when the population variance is either known or unknown.

Let X = (Xy, Xy, . . ., Xn) be a random sample from the normal distribution with mean , and variance S°. Let X =

%Z?lei and S? = ﬁ ™ (X; — X)? be the sample mean and sample variance for X, respectively (Traoréet al, 2018).

Let Z (Xq, Xy, . . ., Xn; w) be a pivotal quantity where X; X,, . .., Xn is a random variable from the distribution of

f(X; w o9).
Then
Pla<Z<b]=¢0b) - (@) = 1-x (1)
for any constants a and b.
Then
7 = X# ~N(0,1), when c?is known and

- o/\Vn

X~N(u, o/v/n) with confidence coefficient of (1-o)) 100%
X—u ¢ a
s/ 2
When Z is inverted, it yields a corresponding (1-o,) confidence interval for mean, y;

But the pivotal quantity becomes Z = , When & is unknown.
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_ o _ o
[X—b—SuSX—a—]

vn Vn
Such that
52 a 52 a
Bl -bE<u<X-aZ|=1-a @)
Therefore confidence interval (1-o) 100% for the mean, p is given by
S a T o
h—bﬁ;x—aﬁ] 3)

Now [a;b] is chosen such that b-a is the shortest length of the interval for a given confidence coefficient (1-q.).
The symmetric solution is such that;
1-0. = o(b)- 9(a) = §(0)- o(-b) = 2¢(b) - 1

Henceb= ¢™*(1-a/2).
To find the shortest length L(a,b) = b-a of the confidence interval for the mean at (1-a) is to minimize the length

L(a,b) = b-a subject to

[ f@dz=1-a )

The solution of equation (4) yields f(a) = f(b) =>a=bora=-bbuta=b, hencea=-b.

That means, the confidence interval (1-c) 100% for mean, u s given by [)? b \%] ;

such that P, [)? + b\%] =1 — a and its shortest-length interval is given by L(a,b) = 2b \%

The mathematical form (Hogg, R.V and Craig, A.T. ,1956) of probability distribution defined here, Geeta distribution
contains the unknown constants 6 and j3, and are therefore estimated through construction of confidence intervals which
forms the subject of discussion in this paper

1.1 The Geeta Distribution

Geeta distribution is a newly introduced distribution which has two unknown parameters and is of the form L-shaped
model, it belongs to a family of Modified Power Series distribution(MPSD), the Langrangian series distributions and
location parameter distribution. The Yule distribution and Pareto which belongs to the same family(MPSD) have a
single parameter and therefore fails the test of handling large data sets when it comes to applications in modern
technologies. Geeta distribution model is very versatile in meeting the needs of modern complex data sets and this
attributed to the presence of the two unknown constants when compared to the distribution of the same class. The
unknown constants can be estimated using the estimation techniques and it is believed that these constants contain a lot
of information.

Geeta distribution is defined as a discrete random variable, X, over the set of all positive integers, with the probability
mass function given by

T Ax-1l x
=0, otherwise

1 px-1 x-1 XX,
Pr(X = O 1-0)""; x=123,--
(X =) [ ] a-oy; x 5

where

0<O<L 1<pB<0o7?
The upper limiton B has been imposed for the existence of the mean. When g — 1 the model degenerates to a single
point at x=1.

The Geeta distribution has a maximum as x=1 and is L — shaped for all values of gand $. It may have a short tail or a
long tail and heavy tail depending upon the values of gand £.. Its mean u and variance s2are given by

p=01-0)1-po)?t (6)

and
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o2 =(p-1)6@1-06)1-po)3 (7)
and from the formula (6)
(1-1)
0=
(Bu=1) ®

It can also be expressed as a location parameter probability distribution given below:

Pr(X = x)= - (ﬂX—lJ(ﬂ—lj“(u(ﬂ—ljﬁxx; 123

“px-1l x N pu-1) et
=0, otherwise
where £ is then mean and £ > 1. Note that this form does not have an upper limit on £ . (Consul, 1990) has shown
that the Geeta distribution (9) can be characterized by its variance:

©)

o? =(B-1) " u(u-1)pu-1) (10)
and the domain of X.

. . do? . . . . .
It is clear from the expression ofUZthatdL>0 and accordingly, 02 increases monotonically as £ increases in
¥

value and that the smallest value of 2 is zero when ££ =1, that is, when the model reduces to a single point x=1.
Also
2 2
do” _ M 0
@ (p-1)
Thus, the variance 2 decreases monotonically as /£ increases and the smallest value of 42, for the largest value

of B becomes 1,2 (1. —1). From this we conclude that when g-1< (81 u—1)" the variance will be less than the
mean AL and will have the range:

(11)

,uz(,u—l)<a <u (12)

It (Bu-1)> (8 -1)u _1)—1the value of g2 will become larger than .

1.2 Bar — Diagram for Geeta Model
The successive probabilities for various values of x can be easily computed from the values:

_— {(ﬂ—mf‘f Pr(x - 2):;1—1{%1»1}2’3‘1 13)
Pu-1 “ | pu-1
and the recurrence formula
Pr(X =K +1)=]i[{1+ p l“_l{(ﬂ_l)r Pr(X =k), fork=2,34.. (14)
mL kB-i] u [pu-1

The probabilities for the Geeta distribution (13) were computed for 4. = 1.2 to 5.2 varying by 0.2 and for values of 3
varying from 1.2 to 4.2 (with increments of 0.6) and bar-diagrams were drawn for all of them to see the variations.
Twelve of these bar-diagrams are shown below for two typical values of ;. =1.2to 5.2 and for g=1.2,1.8,2.4, 3.0, 3.6,
4.2 corresponding to each values of ..
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Bar-diagrams of Geeta Distribution for p = 1.2

0.9+
0.8+
0.7+

06 =18

0.54

=X)

0.4

P(X

0.3+
0.2+

0.1+

0.0+

B =24

P(X=x)

0.9
0.8
B = 36 0.74

0.6

B=42

0.5

X)

0.4

P(X

0.3
0.2
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Figure 1. Probabilities for values of X at  =1.2 for different values of 3 (Consul, 1990a)
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Bar-diagrams of Geeta Distribution for L = 5.2

1 2 3 4 5 6 7 8 9 10
X

Figure 1. Probabilities for values of X at |1=5.2 for different values of § (Consul, 1990a)
It is clear from these graphs that Pr(X =1) reduces as g increases and the probabilities for all other values of x
increase but the model always remains L-shaped. Thus the tail becomes more and more heavy and longer with the
increase in the value of ;. There is a similar effect when the value of 4 is kept fixed and the value of 4 is slowly
increased. The value of Pr(X =1) decreases and the probabilities for other values of x increase as B increases.
However, these changes for gare at a much slower pace than the changes for ;; with the result that the Geeta probability
model becomes more suitable and versatile than some other models for abundance data sets.

2. Methodology
The parametric interval estimation is twofold; finding interval estimators and then determining good, or optimum
interval estimator. In the preliminaries stages the identification of a statistics is obtained by taking a random sample of
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size, n from the entire population. A statistic can be expressed a function of sample observation and there are many
statistics from same population that can be obtained. The statistics is chosen from either a sample mean or sample
proportion and the confidence coefficient is obtained by determining its significant level such as, for 5 % significant
level its confidence coefficient is 95 % or 0.95. The statistics can be biased or unbiased estimator and the properties of a
good estimator informs the choice of a statistics. The construction of confidence intervals (Cl)s by choosing appropriate
Z4/2 Values which are obtained from the standard normal tables(Arnab et al, 2017, Warisa et al, 2017). It largely
depends on whether the population mean is known or unknown and similarly whether population variance is known or
unknown. There are other cases of constructing the CI for the difference of two means where the student’s t distribution
tests are used (Suparat et al, 2017). An approximate confidence interval for a population mean can be constructed for
random variables that are not normally distributed in the population relying on the central theorem for sample sizes
which are large

(n=30)
This paper is divided into sections on which the following are discussed, shortest-length confidence interval, unbiased
confidence intervals and Bayesian confidence interval.
2.1 Confidence Interval Estimation
Definition 1:

An interval estimate for a real-valued parameter 6 based on a sample X = (X3, ...,X,,) is a pair of functions L(X)
and U(X) sothat L(X) < U(X) forall X ,thatis [L(X),U(X)] (Wei Zhu, 2017)

Theorem 2.1:
The confidence interval estimate of § is given by

< LZ}:l—a
o

P{L1 <

where L, and L, are lower and upper limits respectively
Proof:

It follows then that, from the central limit theorem 570 s approximately normal with limit so that

g
Pl-z<u<z]=1-« (15)
where
1-a = OZ) - D(-2)

Therefore, T = 679 jisan approximate pivotal quantity. Thus
o

PrlL <u<Ly]-1-a (16)
where @, is the confidence coefficient and, Ly and L, are lower and upper limits of the parameter #and (1-o) 100% is
confidence interval for 9 (Mood, A.N. et al, 1963)

2.2 Pivotal Method

Definition2:

A pivotal quantity is a function of the sample and the parameter of interest. Furthermore, its distribution is

entirely known.

Let X3 X, ,, Xn be a random sample for a normal population with mean, u and variance, ¢? . That is,
Xi~N(, 6%),i = 1, ...,n, and X; is identically and independently distributed.

The method of finding a confidence interval involves finding, Z, the pivotal quantity which is a function of the samples
and the parameter to be estimated is as shown below in the examples (Arnab et al, 2017).



http://ijsp.ccsenet.org International Journal of Statistics and Probability \ol. 8, No. 1; 2019

Example 1
When ¢ is known, the pivotal quantity given by;

7=X"% no
a/\n
The (1-a) 100 % CI for a given a=0.05, then the 95 % CI for p is given by
P [)?—Z isusi+z 2 i]:1—a
u a/Z\/z a/ \/ﬁ

then, Z,/, = Zp 25 = 1.96 from the standard normal tables

and hence

therefore the 95 % CI for mean, u

> (2 > o
[X-196%; X +1.96 7]
Example 2
When ¢ is unknown, the pivotal quantity is given by;

7=2"H
- S/\/E n-1
The (1-a) 100 % CI for a given ¢=0.05, then the 95 % CI for p is given by

— S — S
B, [X_tn—l,a/Zﬁ SUSX+ty 14/ ﬁ] =1—-a«a

Thus (1-a) 100 % CI for mean, p is given by

_ s - s
[X ~ 1,472 ﬁ; X+ th-1,a/2 ﬁ]
where t,_;,/, is the student’s t distribution test with (n-1) degrees of freedom and « is the significant level.

Definition 3:

Let X, X5, **+, X, randomsample X, X,, -+, X from density f, (;0).

n
LetT, :tl(xl, Xy, ooy X ) and T, :tz(xl, Xy, Xn)be two statistics satisfying

Tq < T, for which

n

P[T, <u<T,]=1-a

where (1-¢.) does not depend on §, then the random interval Ty, T5 )is called a (1-c)) 100 % interval for z(@) is called
the confidence coefficient while Ty and T, are called lower and upper coefficient limits respectively. The
confidence interval estimators of the parameters § and £ for the distribution given in (10). For small sample size n,
confidence interval estimation is not possible because we do not have the Geeta distribution tables to refer to, hence
large sample distributions are considered where the normal table is going to be used. The large sample distribution for
maximum likelihood estimators is used to derive the confidence intervals for the unknown parameter. If the maximum
likelihood estimator g of a parameterd is for large sample size n, it is approximately normally distributed with mean
@ and variance 52 where
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2
n E[a In P(X):| (7
00
in which P(X) is a discrete distribution.

2.3 Shortest — Length Confidence Interval

Large-sample confidence intervals based on maximum likelihood estimator will be shorter on the average then intervals
determined by any other estimator.

If Prfla<Z <b]=0.95
then to determine the length of the interval

L= BO-
n
But from the solution of eq. (4), a = -b thus
_ o
L= Zbﬁ

2.4 Unbiased Confidence Interval

Let S(x)be a family of (1—c)level confidence intervals of finite length, that is S(x) =_Ee(x), é(x)] and suppose
[Q(x), e(x)] is finite where d(x)and @ (x) are functions of X alone not§ with@(x)and 0 (X)as upper and lower
bound respectively. &(x) may be—c and 6#(X) maybe+00 andS(X) isa random interval[e(x), 6(x)].

2.5 Bayesian Confidence Interval

The Bayesian confidence interval estimate of § is given by
t2

[K(@/X)do=1-a
il

wherety and to are the upper and lower limits of Bayesian interval.

3. Results of the Interval Estimators

The following results were obtained.
Theorem 3.1.1
Using the pivotal quantity method interval, the confidence estimate interval of @ is given by

(é_zl_alz Je(l—exl—ﬁe) gy Deal2 Je(l—exl—ﬂe)j

Jn B-y Jn (5-1

whereé is the point estimator of § using the method of moments given as
[
p-1

X

Proof:
From the distribution given equation in (5), we have

log[f (x,6, 8)] = —log (8 x—1)+ Iog(ﬂ )i(_l)+(x—1)log O+(fx—x)log(l-0) (s)

Therefore differentiating partially w .r. t@, we have

1

m[_ (1-6) +x(1- pO)] (19)

Zlog[t(x.0,5)]-
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and
a0 )] = L oa- s @)
00 N P = a2
hence
e 2 bolt0,9)] - HL= 20000’
00 6°(1-6) 1)
_la-07 -20-0)E( - o) + Ex*)1-56)* |
0°(1-6)°
0 i (B-1)
E| —log( f(x,0, = 22
{aa oy (1 (x ﬂ))} 61— 6)(1- /6) )
therefore
1 01— 6)(1- B0)
on(0) = 5=
) n(8-1) (23)
nE{M log(f(x,6, ,8))}
thus from (15) we have
0-0
Pr{—zl_a,zg%w;sza,z}l—a (24)
which further simplifies to give
5 ZL1-al2 \/6’(1—9)(1—ﬂ9) 5. Lial2 \/9(1—9)(1—@9)
Prl g - —%& <O<O+ =l-«a 25
{ R (77 RS 7 )
Hence the confidence estimate interval of @ is given by
5 Zial2 Je(l—e)(l—ﬂe) 5. lal2 \/6’(1—9)(1—ﬂ6’)]
0———%& 0+ 26
[ NER W (- =
Theorem 3.1.2:
Using the pivotal quantity method, the confidence estimate interval of /s given by
A 21 ~ Ly
[ﬂ—l—““\/aﬁ(ﬂ) ; ﬂ+1—“’2\/a§(ﬂ)]
Jn Jn
Proof:
Assuming X, X,, -+, X, randomsample X, X,, --+, X from density f(X,6, ).
Let T = t(Xl, Xyp ooy X, )be a statistic, in this case T = in is given by
_ tnh 1 px-1
f(t;0,8)=06""(1-0)"" tn—( J 27)
1-o) i=1 A% -1 X



http://ijsp.ccsenet.org International Journal of Statistics and Probability \ol. 8, No. 1; 2019

Let ty, denote an observed value of T ;thatis {, :'[(Xl, Xy, v, Xn), then

) . n BX=1) x_n VX=X
f(t,e,ﬂ)—ﬂXi_l( ) Je 1-6) , x=1,2,3, (28)

For a given observed value t zt(Xl, X, ---,Xn), we need to find V) :Vl(Xl, X,, ---,Xn) and
vV, =V2(Xl, Xy, Xn),such that

PV, (X, X0 -0 X, ) SOV, (X, Xy -, X, )] =1-p, = P, (29)

n

The following equations are used to solve for §
to n

PL= > fr(t;0,8)and P2 = X f1 (1,0, 8)
t=0 t=tg

The solution for the above equations, gives

to 1 (Bt-1) i, pt 1 (ﬂt—1] n At
1 Eoﬂt—n[ t }9 @0y = 2 el o f 00

whereV; and Vo, are upper and lower limits.
Therefore [\/1;V2] isa 100(1— P — P2 )% confidence interval for§ where
Vi = Vi (Xg, X9, %y ) for i=12.

Following the same procedure the interval for parameter £ is obtained as

A~ Z ~ Z
5= B2 o () Bt o) @)
and statistically

PrVL (3, %o, X ) < B <Valxg, X, %q )| =1 py = P
Theorem 3.1.3:
The shortest-length confidence interval for parameter § is obtained as

27,
and hence the length L = —=2/2.5 _(9)

Jn

Proof:
We follow this procedure:

10
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The distance (b — a) can be minimized for fixed area when ®(a) = ®(b) given that

-6
Pla<x——=<bl|=1-« 31
{ o\ 1 &
which can be re- written in this form
Pr[é—ia <9<é—io— }—1—05 (32)
Jn " dn "

Therefore, the length of this interval is

Minimizing L such that

b —x°
O(b) - (@)= |——e 2 dx

a2

we have

dL o (db db

—=—| —-1|andy(b)— - =0

da \/ﬁ(da ]an Vo) g v@

which further simplifies to —b = @

da w(b)

thus

d_'-_i(@_lj

da  Jn\y(b)

The minimum occurs when @P(b)—d(a) that is when a=b or a=-b, a=b does not satisfy

b 0-6
f #(t)dt =1— therefore we choose a = —b. The shortest length confidence interval based on T = ——= is
a 0'/ Jn
given by
_ 7 - Z
X 222 5 (9); X +2%L2 5 () 33)
Jn Jn

and hence the length

z
L=25212 5 (6)

Jn

Following the same procedure as above, the shortest-length confidence interval for parameter /3 is obtained as

11
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A_Za/Z ca Lal2
(ﬂ Jn on(B); B+ in Un(ﬁ)} (34)

and hence the length

Z
L=2 j/(ﬁ/zo'n(ﬂ)

Theorem 3.1.4:
By use of Unbiased confidence interval estimation, the following results were obtained;

1fTy(x) = j _(Z) =T s a pivotal quantity for Geeta distribution then we choose 41 (c) and A5 (@) such that
n
Prii(a) <Ty < 1p(a)]=1-«a (35)
which can be converted to
Plo(x) <O<b(x)|=1-a (36)

In order for [Q, 0 ] to be unbiased we must have

P©,0)=Plo) <0<0()|=1-a if 0=0

@7
P9, 0)=Py|00) <d<O(x)|<1-a if 00
If P(Q, é)depends only on afunction? of @ and @ which we may write as
P(y)=1-«a if 6=0
P(y)<l-a if 66 (38)
Then
P(8,6) =Py (/11 < a_ < ,12) =Py(0 — 2,0,(0) <0< b+ A0,(0)=1—«
n(o)
Thus we need A,and A,such that
Py)=1—aandP(y)<1-—a
Having obtained A,and 4, whichis Z;_¢ and Zg respectively
We get
~ Z% - . Z1—%
P 9—\/—56”(9)<9<9+ 7 o,(0) |=1—«a
The unbiased confidence interval for 6 is therefore given by
Za Z a
(9 —7=on(6),0 + \1/{ an(9)> 39)
where
. X-1
0 ==
XB—1

12
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and
_ 01 -6)(1-p6)
7O =TT
The pivotal quantity for the parameter g is given by
_B-s

T = o)

Therefore
P(B.B)="Ps (Al < % < ,12> = Py(B = 2,0,(B) <B < B+ Mon(B)) =1—a

Then Ajand A, are chosen such that

Ps(B—20,(B) < B <P+ Mo, (B)=1—a
Given that 4; = Zy_z and Ay = Zg then,

Lo Z

Py ﬁ—v—%an(ﬁ)<ﬁ<ﬁ+

and thus the unbiased confidence interval for 8 is

-z
2

Vn

,(B) |=1-«a

z
1

= onw))

Zg
(ﬁ - \/_%O-n(ﬁ):ﬂ +
Theorem 3.1.5:
The Bayesian confidence interval estimate of 8 is given by (Saxena, H.C. and Surendran, P.U., 1967)

ty 9
f K(—)dezl—a
¢ X

1
where ¢, and t, are the upper and lower limits of Bayesian interval

Proof:
Given that
1 ﬁx — 1\ gx-1 -
= —_ p\Bx—x —
g(x/6,8) ﬂx—l( N JOF T 1 - )P F, x=1,23,.
then
— " 1 ﬁx -1 x-1 Bx—x —
g(gﬂiﬁ)-—I_Lzlﬁx__l( “Hera-err x=123,.
o Y -1
= gExn(1 — )BEx~Exi [, (ﬁ’xx )ﬁ

The jointp .d .fof X and @ is given by
o _ vy (T -1
mwn=mmﬂyam=mﬂmWkﬂyxwmdmg)h&wx)Ei

and the marginal p. d. f of X is given by
1
K00 = | h(©)9(x/6.)d0
0

1

n x—1
= (x) [ ('B X )B(x +Xx—nn—x+LXx —Xx + 1)/3xi—1 (3.25)
The posterior p.d.f is given by
_ h(®)g/0.8) _ 67 EXin(1-g)n ¥HALXmEX;
K(@/x) - kq1(x) - B(x+Y xi—n+1n—-x+L Y x;—Y x;+1)
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The Bayesian confidence interval estimate of gis therefore given by
t2
k(6/x)d8 =1—«a
23
therefore

[Pr(Z)do =0 (=) -0 (=) =1-a (45)

X g g

t,— % t,—Xx
o) el5) =1
o o

Therefore the distribution of K(68/x)is beta, B(a, 8) where

which implies that

a=x+Yx;—n+land f=n—x+pt—t+1 ,with mean

_a  x+)Yx-—n+l
E(x)_a+ﬁ_ BYx,+2
and
E(x) = af (X -n+Dn—x+pYx—YXx+ 1)
O = GrprarprD BLx+ 22w +3)
thus
¢ Cx+Xx—n+1l  zZf(x+Xx—n+Dn-—x+BYx—Xx;+1)
2= T psmrz BIxi+ 2 BLx +3)
and
_x+¥xi—n+l oz [(x+Yx-ntD)(n—x+B Y xi—Y xi+1)
b= s \/ (BLxi+2)%(BL x;+3) (46)

4, Discussion and Conclusion

In most branches of knowledge, experiments are a way of life and in probability and statistics, there are special types of
experiments which are in practice the distribution models of either discrete or continuous distribution. In most of the
scientific experiments, manufacturing industries, and the medicine world, this distribution model has been applied and it
has eased the handling of abundance data sets. The Geeta distribution is more versatile than the other given distribution
belonging to the same class, this is because of the presence of the two unknown parameters. These unknown parameters
are the most vital part of the distribution, because the information derived is based on them.

This new model is versatile and flexible to fit observed count data sets and can be used efficiently to model different
types of sets. In this study, Geeta distribution and its properties were reviewed and discussed, more so the unknown
parameters were obtained, and it is a preferred distribution model to be used because of its relevance in modern research
and application in genetics, sales and fashion industry, branching processes(queue) and bunching models.

Therefore, the properties and characteristics the Geeta distribution satisfy and meet the conditions of any probability
distribution, that is sum of all probabilities for all values of a random variable x is unity. The mean, variance, moment
generating function, probability generating function and the central theorem exist (Rohatgi, V.K., 1976). The confidence
interval estimators of the parameters were obtained by use of large sample distribution, and it was proven that the
optimum confidence intervals estimators occur for shortest —length intervals. Large-sample confidence intervals based
on maximum likelihood estimator will be shorter on the average then intervals determined by any other estimator.

References

Consul, P. C. (1990). New class of location-parameter discrete probability distributions and their characterizations.
Communications in Statistics-Theory and Methods, 19(12), 4653-4666.
https://doi.org/10.1080/03610929008830465

Consul, P. C. (1990a). Geeta distribution and is Properties, Communication in Statistics-Theory and Methods, 19,
3051-3068[7.2.4]. https://doi.org/10.1080/03610929008830364

Harold, J. L. (1934). Statistics: An introduction to Statistics.Pg. 185-209.

14


https://doi.org/10.1080/03610929008830465
https://doi.org/10.1080/03610929008830364

http://ijsp.ccsenet.org International Journal of Statistics and Probability \ol. 8, No. 1; 2019

Hogg, R.V., & Craig, A. T. (1956). Introduction to mathematical statistics.Pg.341-357.

Koley, A., & Kundu, D. (2017). Interval Estimation of the Unknown Exponential Parameter Based on Time Truncated
Data. arXiv preprint arXiv:1703.01051.

Mood, A. N., Gray, B. F. A., & Boes, D. C. (1963). Introduction to the theory of statistics. Pg.372-396.
Rohatgi, V. K. (1976). An introduction to probability theory and mathematical statistics. Pg.499-530.
Saxena, H. C., & Surendran, P. U. (1967). Statistical Inference.Pg.58-70.

Suparat, N., & Sa-aat, N. (2017). Confidence intervals for the difference between normal means with known coefficients
of variation. Annals of Operations Research, 256(2), 237-251. https://doi.org/10.1007/s10479-016-2388-9

Thangjai, W., Niwitpong, S., & Niwitpong, S. A. (2017). Confidence Intervals for Mean and Difference between Means
of Normal Distributions with Unknown Coefficients of Variation. Mathematics, 5(3), 39.
https://doi.org/10.3390/math5030039

Traoré B., Diabat€é L., Touré B., & Fan€ A. (2018). The Shortest Confidence Interval for the Mean of a Normal
Distribution, International Journal of Statistics and Probability, 7(2).

Wei, Z. (2017). http://www.ams.sunysb.edu/~zhu/ams571/ams571.pdf

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution license
(http://creativecommons.org/licenses/by/4.0/).

15


https://link.springer.com/journal/10479
https://link.springer.com/journal/10479/256/2/page/1
https://doi.org/10.1007/s10479-016-2388-9
https://doi.org/10.3390/math5030039
http://www.ams.sunysb.edu/~zhu/ams571/ams571.pdf
https://www.researchgate.net/publication/329043164

