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Abstract
An analytical method has been developed to determine the true value of a parameter from its
observations in the situation where the observations include chance errors but not any assignable
error. The method was applied to find out the natural annual maximum and the natural annual
minimum of ambient air temperature observed at Guwahati and the reliability of the method has

been discussed.
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1. Introduction

There are many situations where observations

X=uteg, (i=1,2,......... , n) (1.1)
where (1) u is the parameter
and (i1) ¢; 1s the chance error associated with Xj .
The existing methods of estimation, namely least squares method, maximum likelihood method,
minimum variance unbiased method, method of moment and method of minimum chi-square provide
F=2(Tn, %) (1.2)
as estimator of the parameter x . This estimator suffers from an error
E=1(Zn.=) (1.3)
which may not be zero [Allan (1962), Barnard (1949), Hald (1999), Ivory (1825), John (2000), Le
Cam (1990), Kendall & Stuart (1977), Lehman & Casella (1998, Walker & Lev (1965)]. In other
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words, none of these methods can provide the @iiee\of the parameter. In order to meet up this

crisis, an analytical method has been developeddtermining the true value of the parametén
such a situation. This paper is based on the denedat of this method and on one numerical
application of the method in determining the anmaakimum and the annual minimum of ambient
air temperature at Guwahati.

The method developed is based on the theory of aopnobability distribution discovered
by a German mathematici&arl Friedrich Gaussthe credit for which discovery is also given by
some authors to a French mathematician AbralsenMoivre who established that the normal
distribution is an approximation to the binomialstdibution discovered bylames Bernoulli
[Bernoulli (1713), Brye (1995), Chakrabarty (2008008)), De Moivre (1711 , 1718), Hazewinkel
(2001), Marsagilla (2004), Stigler (1982), Walkda9g5)]. This distribution is described by the
probability density function

(<:p,0) = {o(2n) ¥} * exp[— Yo {(x—wla}7], (1.4)
—0 <X< o, —o <u< o, 0 << ©.
where (i)Xis the associated normal variable,
(il ando are the two parameters of the distribution
and (iii) Mean ofX = & Standard Deviation oX = 6.
The distribution is symmetric and satisfies thédf@ing properties:
If X ~ N(u,o0), then

()P(u—1.960 < X < u—1.9606) = 0.95, (1.5)
(i) P(u— 2.580 <X < u—2.580) =0.99 (1.6)
& (i) Pu—36 <X < u—30) =0.9973. (1.7)

2. Development of the Method

In the situation under consideration, the obseowati

) ST, CYRT &
are such that they satisfy
X=u+e, (=1,2,........... n) (2.1)

WEIEEL , €2, vvvvvnrnnns ,&n are values of the chance ercassociated with; , X5, ............ , Xn
respectively.
It is to be noted that

(1) X1,X2, cevveennnn. , X, are known,

(R U, e1,62, covinnninnns ,&n are unknown
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and (3) the number of linear equations in (2.1) with (n + 1) unknowns  implying that
the equations are not solvable mathematically.

Reasonable facts /Assumptions regarding:

Q) e1,62, cevvnnannnn ,én @are unknown values of the variable
(2) The values of the chance erregses , ............ ,en are very small relative to the
corresponding values of the variablgi&X Xy, Xo, .ovonnen.e. , Xn.

(3) The variable; assumes both positive and negative values.

(4) P(—a—da< ¢ <—a) = P(a< ¢ < a+da) for every reah.

(5) P(a< ¢ < a+da) >P(b< e <b+db)
&P(—a—da<e <—a) <P(—b—db< e < —Dh)
for every real positiva < b.

(6) The facts (3), (4) & (5) together imply thabbeys the normal probability law.

(7) Sum of all possible values of eacis 0 (zero) which together with the fact (6)
implies thak(e) = O.

(8) Standard deviation efis unknown and small, say.

(9) The facts (6), (7) & (8) together imply thabbeys the normal probability law withean
(expectation) 0 and standard deviattonThus

e ~N(@,o0,) (2.2)
Note (2.1):Sincegs, &2, cvvvvvnn.n. ,én are independently and identically distributé@ , .) variates,
their mean defined by
E = % (X4 &)

is aN(0 , o,/\n) variable.

2.1. The Method

Let the observations be arranged in ascending ofdeagnitude as —

X< X@2) < covereeenn < Xy (2.3)
From the model (2.1) satisfied by the observations,
=H+eny , (=1,2,.......... n) (2.4)
where ey < €@ < .coovvvenve. <)

which implies thatX;;) contains the maximum negative error afgl contains the maximum

positive error among the errors accompanied wighalbhservations.
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Now, let us construct theaverages defined by
T = = T uXy, (=1.2, .. n) (2.5)

j=1j=i

Here, fuﬁﬂ(l] = f[gj[]-] Fe --------:’f.jn_lj.[]-] = J?.j,,j. (1) (2.6)

From the model (2.1),

f._’ﬂ(lj = Ut g 1) (2.7)
where Eo()= = Thyjmey, (21,2, n) (2.8)
By Note (2.1) some of the averages;, (1), &z (1), - e wee e E_1y (1), &y (1) will lie above 0

and the others below 0. Consequently, some ofubeages

Xy (WX (D)o v v, Ky 1y (1), 8 (1)

will lie abovep and the others below.

Suppose, Xy (X 5 (e e, Ky (1) fall aboveu
and X449 (1), Xpgy (1)) e e v e, Xy (1) falll belowp,

Thenp will lie within Kieen (1) & Xy (1) with

Faen(1) < p < Fn(1) (2.9)
Of course, it is trivial that
(1) = p < Xey(2) (2.10)

The inequality (2.9) can help to determine the tralee ofp.
Note that positive error associatedig, (1) decreases asmoves from 1 towards some pomand
that negative error associated g, (1) decreases asmoves fromn towards the poinp. Thus,
X, (1) is the true value ofi. If the true value oft cannot be determined clearly at this stage, one
can exclude the two extreme observations, namaylthand the last ones and proceed with the
same technique.

Now, excluding the two extreme observations nanly and Xu and retaining the

remaining ( —2) observations namely

X(z) < X(3) < i < X(nu 1) (2.11)
and then constructing the € 2) averages
Xoy@ == Xy, (22,3, n-1) (2.12)
suchthat %,(2) = X 5(2) > ool = X, 0y(2) > X, 44(2) (2.13)
it is obtained thapi lies within  Xs +1)(2) & Xs)(2) with
f.;5.+1:. (2) = pn< jf.:s.:.(zjl (2.14)
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Of course, it is trivial that
Ropn(2) < n < Xp(2) (2.15)

The inequality (2.14) can help, in the similar manas in the earlier case, to determine the
true value ofu. At this stage, if the true value pfcannot be determined clearly, one can exclude the
four extreme observations name¥py , Xy, Xn-1) and Xy and proceed with the same technique.

Excluding the four extreme observations nam&ly, , Xi2) , Xn-1) and Xy and retaining

the remainingr{ — 4) observations namely

Xa) < X@) < cvevvvevne < Xinii2) (2.16)
and then constructing the { 4) averages
% (3) = ﬁ X, (23,4, n-2 (2.17)
suchthat X5(3) = X 5(3) = i =X _53(3) = X, _y(3) (2.18)
it is obtained thaft lies within = Xp +1)(3) & Xp)(3) with
Xopen(3) < n < X5(3) (2.19)

However in this case, it is trivial that
Fn(3) < p < Xp(3) (2.20)
This inequality can help, in the similar mannergdétermine the true value |of
If the true value oft cannot be determined clearly at this stage alse,can exclude the six extreme
observations namelyXy , Xg) , X@ » Xn-2) . Xn-1) and Xu and proceed with the same

technique. The process can be continued furthezdéssary.

3. Analysis of Annual Extremes of Ambient Air Tempeature

Temperature at a location attains at a maximumadral minimum during the calendar year.
LetTy, Ty vovvennnnns , Th be the observed values of the maximum temperatoered at a location
during the calendar years 1,2, 3, ....... n.respectively. The fluctuation of the value of Tcors
primarily because of the changing geo-environmersdadition of the place which is natural as well
as the chance error associated with its measurertfewe consider that the geo-environmental
condition remains same except the seasonal varjatie annual maximum or the annual minimum
temperature also remain the same during the stadggand the variation would be because of the
chance error only. Thus, ffis the natural (corrected) annual maximum of terapee NAMaxT) at
the location,

i Fp+e , (1=1,2, .. n) (3.1)

where ¢; is the chance error associated to the observation

Similarly if
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1., ytn
be the observed values of the minimum temperatoecarced at a location during the calendar years
1,2,3,........... n respectively and is the natural annual minimum of temperatiMAMINT) at
the location,
itat+te , (i=1,2,........... n) (3.2)

where g is the chance error associated to the observition
Thus, the method discussed above can be suitalgiedpto determine the values of the two
parameters andp.

3.1. Determination of theNAMaxT at Guwahati:

Observed values of annual maximum Temperature ataBGati observed during the period
from 1969 to 2010 have been collected from the ametegical department of India [6 & 7]. These
have been presentedTiable — 3.1.1and arranged in ascending order of magnitudélre — 3.1.2
Computations of the value of tHdAMaxT based on (i) all observations, (i) all observasio
excluding the two extreme observations namely tfe&lthe 23% ones, (iii) all observations
excluding the four extreme observations namely e 29 229 & 23® ones and (iv) all
observations excluding the six extreme observatitamely the ¥, 2", 39 21% 22" & 23 ones
have been presentedTiable — 3.1.3 Table — 3.1.4 Table — 3.1.5andTable — 3.1.6respectively.

Table - 3.1.1
Observed values of Annual Maximum Temperature av&hati (in Degree Celsius)
Observed Observeg Observeqg Observeqg

Year value Year value Year value Year value
1969 37.1 1979 38.6 1989 36.7 2002 35.[7
1970 36.6 1980 35.1 1990 36.0 2003 37.4
1971 36.0 1981 35.8 1991 37.4 2004 38.0
1972 35.7 1982 36.5 1992 39.4 2005 36.6
1973 39.0 1983 36.7 1993 36.4 2006 38.0
1974 36.1 1984 37.2 1994 37.3 2007 37.3
1975 39.2 1985 36.5 1995 36.3 2008 37.3
1976 39.0 1986 38.4 1996 37.2 2009 38.0
1977 35.3 1987 37.2 2000 37.5 2010 37.p
1978 36.8 1988 36.3 2001 36.7
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Table —3.1.2
Observed values of Annual Maximum Temperature av&hati in ascending order (in Degree
Celsius)
Serial| Observed| Serial | Observed Serial| Observed| Serial| Observed

No value No value No value No value
1 35.1 7 36.3 13 37.1 19 38.4
2 35.3 8 36.4 14 37.2 20 38.6
3 35.7 9 36.5 15 37.3 21 39.0
4 35.8 10 36.6 16 37.4 22 39.2
5 36.0 11 36.7 17 37.5 23 39.4
6 36.1 12 36.8 18 38.0

3.1.1. Computation of the Value oNAMaxT:
Value of tht&lAMaxTat Guwahati has been determined from all the disbbservations and

also from all the distinct observations excludioge extreme observations as shown below:

1. Value ofNAMaxT based on all distinct observed values:
For determining the valueMAMaxT, one requires to construct the following table:
Table —3.1.3
Mean of all observed values excluding the corredpanone (in Degree Celsius)

Serial Observeq¢ Mean | Serial Observed Mean | SerialObserve( Mean
No | value No value No value
1 35.1 37.150( 9/ 365 37.0864 17 37.5 37.0409
2 35.3 37.1409 10 36.6 37.0818 18 38.0 37.0182
3 35.7 37.1227 11 36.7 37.0772 19 384 | 37.0*
4 35.8 | 37.1182 12 36.8 | 37.0727 20 38.6 | 36.9909
5 36.0 37.1091 13 37.1 37.0591 21 39.0 36.9727
6 36.1 37.104% 14 37.2 37.054% 22 39.2 36.9636
7 36.3 | 37.0955 15 37.3 | 37.0500 23 39.4 | 36.9545
8 36.4 37.0909 16 37.4 37.045%
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It is observed that negative error associatedtimate is decreasing from the last estimate ‘366954
upwards and the positive error from th2 dstimate ‘37.15’ downwards approaching point ‘37.0
where error is zero. This means, the valuBlAMaxTat Guwahati is 37.0 Degree Celsius.

Also by the inequality (2.10),
36.9 Degree Celsius {AMaxT at Guwahati < 37.1 Degree Celsius
which means, NAMaxTat Guwahati = 37.0 Degree Celsius.
2. Value ofNAMaxT based on all distinct observed values excluding éhtwo
extreme observations namely the®1& the 23 ones:

Let us construct the following table:

Table —3.1.4

Mean of all observed values excluding the corredpmnone (in Degree Celsius)

Serial| Observed Mean | Serial| Observed Mean | Serial Observed Mean
No value No value No value
1 9 36.5 37.0700 17 37.5 37.0200
2 35.3 37.1300 10 36.6 37.0650 18 38.0| 36.9950
3 35.7 37.1100 11 36.7 37.0600 19 38.4 36.97p0
4 35.8 37.1050 12 36.8 37.0550 20 38.6 36.9660
5 36.0 37.0950 13 37.1 37.0400 21 39.0| 36.9450
6 36.1 37.0900 14 37.2 37.0350 22 39.2 36.93b0
7 36.3 37.0800 15 37.3 37.0300 23
8 36.4 37.0750 16 37.4 37.0250

In this case, it is observed that negative err@ociated to estimate is decreasing from the last
estimate ‘36.935’ upwards and the positive erramirthe ' estimate ‘37.13' downwards
approaching point ‘37.0" where error is zero.
This means, the value biAMaxTat Guwahati is 37.0 Degree Celsius.
Also by the inequality (2.15),

36.935 Degree Celsius HAMaxT at Guwahati < 37.13 Degree Celsius
which means, NAMaxTat Guwahati = 37.0 Degree Celsius
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3. Value ofNAMaxT based on all distinct observed values excluding ¢hfour
extreme observations namely the®1 2", 22' & the 23 ones:

Let us construct the following table:

Table — 3.1.5
Mean of all observed values excluding the corredpanone (in Degree Celsius)

Serial| Observed Mean | Serial| Observed Mean | Serial Observed Mean

No value No value No value

1 9 36.5 37.05 17 37.5 36.9944

2 10 36.6 37.0444 18 38.0 36.9666

3 35.7 37.0944 11 36.7 37.03888 19 38.4 36.9444

4 35.8 37.0888 12 36.8 37.0333 20 38.6 36.9333

5 36.0 37.0777 13 37.1 37.0166 21 39.0 36.9111

6 36.1 37.0722 14 37.2 37.0111 22

7 36.3 37.0611 15 37.3 37.0055 23

8 36.4 37.0555 16 37.4 37.0

In this case, it is observed that negative err@o@sated to estimate is decreasing from the last
estimate ‘36.9111’ upwards and the positive ermomf the ' estimate ‘37.0944’ downwards
approaching point ‘37.0’ where error is zero.
This means, the value diAMaxT at Guwahati is 37.0 Degree Celsius.
Also by the inequality (2.20),

36.911 Degree Celsius HAMaxT at Guwahati < 37.09 Degree Celsius

which means, NAMaxTat Guwahati = 37.0 Degree Celsius

3. Value ofNAMaxT based on all distinct observed values excluding ¢hsix extreme
observations namely the first three & the lasthree:

Let us construct the following table:
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Table — 3.1.6
Mean of all observed values excluding the corredpanone (in Degree Celsius)

Serial| Observed Mean | Serial Observed Mean | Serial Observed Mean
No value No value No value
1 9 36.5 37.01250 17 37.5 36.95000
2 10 36.6 37.0062% 18 38.0 36.91875
3 11 36.7 37.0*| 19 38.4 36.89375
4 35.8 | 37.0562% 12 36.8 36.99375 20 38.6 36.88125
5 36.0 37.0437% 13 37.1 36.97500 21
6 36.1 37.0375 14 37.2 36.968(7522
7 36.3 37.02500 15 37.3 36.9625 23
8 36.4 37.0187% 16 37.4 36.95625

In this case, it is observed that negative err@o@sated to estimate is decreasing from the last
estimate ‘36.88125 upwards and the positive efrom the f' estimate ‘37.05625’ downwards
approaching point ‘37.0’ where error is zero.
This means, the value diAMaxT at Guwahati is 37.0 Degree Celsius.
Also by the inequality (2.24),

36.88125 Degree Celsius MAMaxT at Guwahati < 37.05625 Degree Celsius
Of course, this inequality does not imply that

NAMaxTat Guwahati = 37.0 Degree Celsius

Note: The true value of thAMaxTat Guwahati can thus be confirmed to be 37.0 Be@ealsius.

3-2. Determination of theNAMInT at Guwahati

Observed values of Annual Minimum Temperature atv@hati observed during the period
from 1969 to 2010 have been collected from the aretegical department of India [6] & [7]. These
have been presented in Table - IV and arrangedaderaling order of magnitude in Table - V. Table
- VI has been constructed for interval values of tdatural Annual Minimum Temperature
(abbreviated asNAMInT) at Guwahati applying the inequalities (3.6), (3(8)12) & (3.15).
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Observed values of Annual Minimum Temperature avéhati (in Degree Celsius)
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Year | Observed Year | Observed Year | Observed Year Observed
value value value value
1969 5.8 1979 6.2 1984 6.7 2002 8.6
1970 7.2 1980 6.4 199 8.7 2003 8.0
1971 5.9 1981 7.5 1991 7.4 2004 6.7
1972 8.0 1982 6.2 1997 5.9 2005 8.4
1973 5.0 1983 4.9 1993 7.8 2006 9.6
1974 6.3 1984 6.1 1994 8.8 2007 6.4
1975 7.2 1985 7.8 1995 7.5 2008 9.7
1976 6.6 1986 8.6 1994 9.4 2009 9.8
1977 6.2 1987 1.7 200( 8.5 2010 8.6
1978 7.3 1988 9.2 2001 8.9
Table - 3.2.2

Observed values of Annual Minimum Temperature av&hati in ascending order

(in Degree Celsius)

Serial | Observed| Serial| Observed Serial| Observed | Serial | Observed value
No value No value No value No

1 4.9 8 6.4 15 7.7 22 8.8

2 5.0 9 6.6 16 7.8 23 8.9

3 5.8 10 6.7 17 8.0 24 9.2

4 5.9 11 7.2 18 8.4 25 9.4

5 6.1 12 7.3 19 8.5 26 9.6

6 6.2 13 7.4 20 8.6 27 9.7

7 6.3 14 7.5 21 8.7 28 9.8
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3.2.1. Computation of the Value oNAMINT:

Value of th&lAMInT at Guwahati has been determined from all the disbbservations and

also from all the distinct observations excludioge extreme observations as shown below:

1. Value ofNAMINT based on all distinct observed values:
For determining the valueMAMInT, one requires to construct the following table:
Table —3.2.3
Mean of all observed values excluding the corredpanone (in Degree Celsius)

Serial| Observed Mean | Serial Observed Mean | Serial Observed Mean

No value No value No value

1 4.9 7.68518 11 7.2 | 7.60 * 21 8.7 7.54444

2 5.0 7.68148 12 7.3 7.59629 22 8.8 7.54074
3 5.8 7.65185 13 7.4 7.59259 23 8.9 7.53703
4 5.9 7.64814 14 7.5 7.58888 24 9.2 7.52592
5 6.1 7.64074 15 7.7 7.58148 25 9.4 7.51851
6 6.2 7.63703 16 7.8 1.577107 26 9.6 7.51111
7 6.3 7.63333 17 8.0 7.57037 27 9.7 7,50740
8 6.4 7.62962 18 8.4 7.55535 28 9.8 7.50370
9 6.6 7.62222 19 8.5 7.55185 21 8.7 7.54444
10 6.7 7.61851 20 8.6 7.54814 22 8.8 7.54074

It is observed that negative error associatedtimate is decreasing from the last estimate ‘7.8407
upwards and the positive error from thé elstimate ‘7.68518" downwards approaching poing’7.
where error is zero.

This means, the value of tNAMINT at Guwahati is 7.6 Degree Celsius.

Also by the inequality (2.10),
7.5037 Degree Celsius HAMaxT at Guwahati < 7.68518 Degree Celsius

which means, NAMInT at Guwahati = 7.6 Degree Celsius

2. Value of NAMINT based on the distinct observed values excludingghlwo extreme
ones namely the L & the 28" ones:

Let us construct the following table:
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Table —3.2.4
Mean of all observed values excluding the corredpmnone (in Degree Celsius)
Serial| Observed Mean | Serial Observed Mean | Serial Observed Mean
No value No value No value
1 11 7.2 7.62000 21 8.7 7.56000
2 5.0 7.70800, 12 7.3 7.61600 22 8.8 7.55600
3 5.8 7.67600, 13 7.4 7.61200 23 8.9 7.55200
4 5.9 7.67200, 14 7.5 7.60800 24 9.2 7.54000
5 6.1 7.66400, 15 7.7 | 7.60* 25 9.4 7.53200
6 6.2 7.66000, 16 7.8 7.59600 26 9.6 7.52400
7 6.3 7.65600 17 8.0 7.58800 27 9.7 7,52000
8 6.4 7.65200, 18 8.4 7.57200 28
9 6.6 7.64400, 19 8.5 7.56800
10 6.7 7.64000 20 8.6 7.564Q0

In this case, it is observed that negative err@o@sated to estimate is decreasing from the last
estimate ‘7.52’ upwards and the positive error fritve £' estimate ‘7.708’ downwards approaching
point ‘7.6’ where error is zero.

This means, the value of tNAMINT at Guwahati is 7.6 Degree Celsius.

Also by the inequality (2.15),
7.52 Degree Celsius {AMaxT at Guwahati < 7.70 Degree Celsius
which means, NAMInT at Guwahati = 7.6 Degree Celsius.

3. Value of NAMINT based on the distinct observed values excludingeHour
Extreme observations namely the®j, 2", 27" & the 28" ones:

Let us construct the following table:
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Table — 3.2.5
Mean of all observed values excluding the corredpanone (in Degree Celsius)

Serial| Observed Mean | Serial Observed Mean | Serial Observed Mean
No value No value No value
1 11 7.2 7.64347 21 8.7 7.57826
2 12 7.3 7.63913 22 8.8 7.57391
3 5.8 7.70434 13 7.4 7.63478 23 8.9 7.56956
4 5.9 7.70000 14 7.5 7.63043 24 9.2 7.55652
5 6.1 7.69130 15 7.7 7.62173 25 9.4 7.54782
6 6.2 7.68695 16 7.8 7.61739 26 9.6 7.53913
7 6.3 7.68260, 17 8.0 7.60869 27
8 6.4 7.67826 18 8.4 7.59130 28
9 6.6 7.66956| 19 8.5 7.58695
10 6.7 7.66521 20 8.6 7.58260

In this case, it is observed that negative err@o@sated to estimate is decreasing from the last
estimate ‘7.53913’ upwards and the positive ermomf the ' estimate ‘7.70434’ downwards
approaching point ‘7.6’ where error is zero.

This means, the value of thAMINT at Guwahati is 7.6 Degree Celsius.

Also by the inequality (2.20),
7.53913 Degree Celsius BRAMInT at Guwahati < 7.70434 Degree Celsius

which means NAMInT at Guwahati = 7.6 Degree Celsius.

4. Value of NAMINT based on the distinct observed values excludingdtsix extreme
observations namely the first three & the lasthree:

Let us construct the following table:
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Table — 3.2.6
Mean of all observed values excluding the corredpanone (in Degree Celsius)

Serial| Observed Mean | Serial Observed Mean | Serial Observed Mean
No value No value No value
1 11 7.2 7.63809 21 8.7 7.56667
2 12 7.3 7.63333 22 8.8 7.56190
3 13 7.4 7.62857 23 8.9 7.55714
4 5.9 7.70000 14 7.5 7.62380 24 9.2 7.54285
5 6.1 7.69047 15 7.7 7.61428 25 9.4 7.53333
6 6.2 7.68571 16 7.8 7.60952 26
7 6.3 7.68095 17 8.0 7.60 * 27
8 6.4 7.67619 18 8.4 7.58095 28
9 6.6 7.66667, 19 8.5 7.57619
10 6.7 7.66190 20 8.6 7.57142

In this case, it is observed that negative err@ociated to estimate is decreasing from the last
estimate ‘7.5333’ upwards and the positive erromfithe ' estimate ‘7.70’ downwards approaching
point ‘7.6’ where error is zero.
This means, the value of tNAMINT at Guwahati is 7.6 Degree Celsius.
Also by the inequality (2.24),
7.5333 Degree Celsius HAMInT at Guwahati < 7.70 Degree Celsius
which means, NAMInT at Guwahati = 7.6 Degree Celsius
Note: The true value of thRAMInT at Guwahati can thus be confirmed to be 7.6 8=@elsius.

4. DISCUSSION

1. The method developed here can be summarizedlass:
(i) Arrange the distinct observed values in ascendirdgscending order of magnitude.
(i) Corresponding to each observed value; compute ganrnaf the distinct observed
all the distinct values excluding the former.
(iif) Observe the movements of the means from the higisestell as from the lowest

ones and determine the value of the parameter
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(iv) The value of the parameter can also be determnoad the interval formed by the highest

mean and the lowest mean.
(v) Confirm the correctness, of the result obtained,répeating the process based on the
observed values excluding
the extreme two observed values,
the extreme four observed values,

the extreme six observed values,

etc. respectively as required .

The existing statistical methods of estimatjoeld estimates which are not free from error.

However, the method developed here yield the estiménich is free from error (i.e. exactly

equal to the true value of the parameter).

It may be possible to apply this method indle&ermination of the true values of the parameters

associated to the polynomial curves and to somer @yipes of curves. However, it is yet to be

investigated.

The estimated value computed by the existinthaus of estimation varies if some observations

are excluded and / or if some new observationsrataded. However, the value computed by

the method developed here remains the same unidesitiation. Following findings (ifable —

4.1, Table — 4.2, Table — 4.3 & Table — 4.4re some examples:

Table —4.1

Maximum Likelihood / Minimum Variance Unbiased /dst Squares / Method of Moments /

Minimum Chi Square Estimate of tiNvAMaxTat Guwabhati if only one observation is excluded (i

Degree Celsius)

Serial| Excluded | Estimated Serial| Excluded | Estimated Serial| Excluded | Estimated
No | observation value No | observation value No | observation value
1 37.1 37.0591| 9 36.8 37.0727 | 17 36.3 37.0955
2 36.6 37.818 | 10 38.6 36.9909 18 37.4 37.0455
3 36.0 37.1000 | 11 35.1 37.1500 | 19 39.4 36.9545
4 35.7 37.1200 | 12 35.8 37.1100 20 36.4 37.0909
5 39.0 36.9727 13 36.5 37.0864 21 37.5 37.0409
6 36.1 37.1045 14 36.7 | 37.0772 | 22 37.3 37.0500
7 39.2 36.9636 | 15 37.2 37.0545| 23 38.0 37.0182
8 35.3 37.1400| 16 38.4 37.0000
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However, in each of these situations, the valubh®@NAMaxTat Guwahati by the method developed

here has been found to be 37.0 Degree Celsius.
Table — 4.2

Maximum Likelihood / Minimum Variance Unbiased /dst Squares / Method of Moments /

Minimum Chi Square Estimate of tiNAMINT at Guwabhati if only one observation is excluded (i

Degree Celsius)

Serial| Excluded | Estimated Serial| Excluded | Estimated Serial| Excluded | Estimated
No | observation value No | observation value No | observation value
1 5.8 7.65185 11 7.5 7.58888 21 8.8 7.540
2 7.2 7.60000 12 4.9 7.68518 22 9.4 7.518
3 5.9 7.64814 13 6.1 7.64074 23 8.5 7.551
4 8.0 7.57037 14 7.8 1.57777 24 8.9 7.537
5 5.0 7.68148 15 8.6 7.54814 25 8.4 7.553
6 6.3 7.63333 16 7.7 7.58148 26 9.6 7.511
7 6.6 7.62222 17 9.2 7.5259p 27 9.7 7,507
8 6.2 7.63703 18 6.7 7.6185[1 28 9.8 7.503
9 7.3 7.59629 19 8.7 7.54444
10 6.4 7.62962 20 7.4 7.59259

74
51
85
03
55
11
40
70

However, in each of these situations, the valudn®NAMINT at Guwahati by the method developed

here has been found to be 7.6 Degree Celsius.
Table — 4.3
Maximum Likelihood / Minimum Variance Unbiased /dst Squares / Method of Moments /

Minimum Chi Square Estimate of tivAMaxTat Guwahati if extreme observations are (in Degree

Celsius)
Serial Excluded Estimated | Serial Excluded observation Estimated

No observation | value (in No value (in
Degree Degree
Celsius) Celsius)

1 | None 37.06086 6 | 127"& 28" 36.93500

2 | 37.15000 7 | 1,29 27" &28" 37.02105

3 |28 36.95450 8 | 1,29 39 27"& 28" 37.09440

4 |17&28" 37.04280 9 | 1,29 26" 27" & 28" 36.91110

5 |17,2°&28" | 37.13000 10 | 4,29 39 26" 27"& 28" | 36.98230
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However, in each of these situations, the valulb®NAMaxTat Guwahati by the method developed

here has been found to be 37.0 Degree Celsius.

Table — 4.4
Maximum Likelihood / Minimum Variance Unbiased /dst Squares / Method of Moments /

Minimum Chi Square Estimate of tiNAMINT at Guwabhati if extreme observations are (in Degree

Celsius)
Serial Excluded Estimated | Serial Excluded observation Estimated

No observation value No value

1 | None 7.58571 6 | 127"&28" 7.52000
2 |1 7.68518 7 | 1,29 27 &28" 7.62500
3 |28 7.50370 8 | 1,29 39 27"&28" 7.70434
4 | 1'&28" 7.60384 9 | 1,29 26" 27"& 28" 7.53913
5 |18,29&28" | 7.70800 10 | ¥, 2" 3¢9 26" 27" & 28" 7.61816

However, in each of these situations, the valudn®NAMINT at Guwahati by the method developed
here has been found to be 7.6 Degree Celsius.
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