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Abstract

An attempt has been made on establishing the four measures of average namely AGM, AHM,
GHM and AGHM which had been derived from the three Pythagorean means namely AM, GM
and HM as measures of central tendency of numerical data. These four measures of central
tendency have been applied in estimating the central tendency of data on the sex ratio in the sates
in India. This paper is based on the logical justification of the seven measures namely AM, GM,
HM, AGM, AHM, GHM & AGHM of being measures of central tendency of numerical data and
on the estimation of central tendency of sex ratio the sex ratio in the sates in India by the

applications of these measures.
Keywords: Sex Ratio, Central Tendency, AGM, AHM, GHM, AGHM.

1. Introduction

Average [Baker (2003)] is a vital concept and averaging is a vital technique involved in most of the
measures associated to data (or list of numerical values). It is Pythagoras [Riedweg, 2005], who defined
the three most common measures of average namely Arithmetic Mean (AM), Geometric Mean (GM) and
Harmonic Mean (HM) which were given the name “Pythagorean Means” [Chakrabarty (2016b , 2019f ,
2021f , 2021g) , David (2004) , Kolmogorov (1933) , Miguel (2016)] as a mark of honor to him. A
number of measures of average were developed in successive studies among which some are Quadratic
Mean , Square Root Mean , Cubic Mean , Cube Root Mean , Generalized p Mean & Generalized p™
Root Mean etc [Chakrabarty (2016a, 2018h, 2019f, 2020a) , Kolmogorov (1930) , Miguel (2016)].
The next development was on generalized definitions of measure of average like Generalized f - Mean
[Chakrabarty (2018b , 2018c)], Generalized fy_— Mean [Chakrabarty (2018d)] and Generalized fg —
Mean [Chakrabarty (2018e , 2019b)] and general method of defining average [Chakrabarty (2019d ,
2019e)].
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In statistics, the three Pythagorean means [Chakrabarty (2021b)] are used in measuring the central
tendency of numerical data [Plackett (1958) , Weisberg (1972) , Williams (1984)]. However, the
accuracy of the value of central tendency yielded by each of the three Pythagorean means is not known.
Recently, there have been a lot of studies on analysis of numerical data based on average in general and
on Pythagorean means specially [Chakrabarty (2014a , 2014b , 2014c , 2015a , 2015b , 2015c , 2015d ,
2015e , 2015f , 2015g , 2016a , 2017b , 2017c , 2017d , 2018a , 2019a)]. In the mean time, several
attempts have been made on determining accurate value of central tendency of numerical data. However,
still there is necessity of more accurate measure of the same. With an objective of finding out more
accurate measure of central tendency of data, four measures of average namely Arithmetic-Geometric
Mean (AGM) [David (2004) , Chakrabarty (2020b , 2021a , 2021c , 2021d) , Hazewinkel (2001) ,
Kolmogorov (1933)], Arithmetic-Harmonic Mean (AHM) [Chakrabarty (2020c , 2020d , 2021a , Foster
& Phillips (1984)], Geometric-Harmonic Mean (GHM) [Chakrabarty (2020e , 2021a)] and Arithmetic-
Geometric-Harmonic (AGHM) [Chakrabarty (2020f , 2021a , 2021e , 2021f , 2021g , 2021h , 2021i ,
2021j)] have been derived from the three Pythagorean means. In the current study, an attempt has been
made on establishing the four measures of average namely AGM, AHM, GHM and AGHM as measures of
central tendency of numerical data. These four measures of central tendency have been applied in estimating the
central tendency of data on the sex ratio in the sates in India. This paper is based on the logical justification of the
seven measures namely AM, GM, HM, AGM, AHM, GHM & AGHM of being measures of central tendency of
numerical data and on the estimation of central tendency of sex ratio the sex ratio in the sates in India by the

applications of these measures.

2. Seven Measures of Average:

The seven measures of average considered here are AM, GM, HM, AGM, AHM, GHM and AGHM.
Let

be N positive numbers or values or observations (not all equal or identical) which are strictly positive.

The three measures of average namely AM, GM & HM of the observed values are defined as by

1
AM (X1, Xp\ weennnn ,Xy) = ¢ YN _1xi (2.1)
_ /
GM (xl b X2 5 eeeennn ’ xN) - (H?{:l Xi )1 N (22)
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& HM (X1, Xpyeunennnnns ,xy) = (5 N6 (2.3)

Respectively which satisfy the inequality
Largest (X1 , X5 5 ...., Xy) > Qg > Go > ho > Smallest(x; , x5 , .... , Xy) (2.4)
[Chakrabarty (2016b , 2019f , 2021f , 2021g) , David (2004)].
Now let

aOZAM(Xl,xz, ........ ,xN) '

Go=GM (x1, X3, ........ , Xy )

& hg=HM (X1, Xo, ceeurenn.n. , XN)

Then AGM, AHM, GHM and AGHM of the observed values are defined as follows:
AGM:
The AGMof Xy, Xy, .ccoceon.. , Xy, denoted by AGM (x; , x5, ... , Xy) is the common

point of convergence My, of the two sequences { a,,} & { gn} defined by

Ani1 = %@+ gn) & Gne1 = Ay -gn)llz
Respectively [David (2004) , Chakrabarty (2020b , 2021a , 2021c , 2021d) , Hazewinkel (2001)].

AHM:

The AHM of x;, x,, ... , Xy , denoted by AHM (x; , x5, ........... , Xp) is the common
point of convergence M 4y of two sequences {a', } & {h’,} defined by

adnsi=%(a,+ W) & hijer = {4 a/n_1 + h/n_l)}_l
respectively where ado = a & h'y=hg [Chakrabarty (2020c , 2020d , 2021a , Foster & Phillips
(1984)].

GHM:

The GHM of x;, x5, ........... , Xy , denoted by GHM (x;, x5, ... , Xy) is the common
point of convergence My of two the two sequences {g”n} & {h".} defined by

g//n i1 = (‘g//n ) h//n )1/2 & h//n+]_ - {1/2( g//n_l + h//n_l )}—l
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respectively where g"o = go & h’y=h, [Chakrabarty (2020e , 2021a)].
AGHM
The AGHM of x;, x,, .......... , Xy , denoted by AGHM (x; , X5, ..oco...... , Xy) is the
common point of convergence M ycy of the three sequences {a”} , { g”.} & {h", } defined
respectively by
a///n+1 = 1/3 (a///rI + g///rI + h///n) ,

g///n+1 — (a///n g///n h///n)l/S

& h///n+l - {1/3 (a///n_l +g///n_1 +h///n—1)}—l
where a’h=a, , g"v= go & h"y=h, [Chakrabarty (2020f, 2021a, 2021e , 2021f , 2021g ,
2021h , 2021 , 2021j)].
Note

When the observed values

are on sex ratio then the values are strictly positive real numbers. Hence in this case, all the three
Pythagorean means namely AM, GM & HM exist and hence each of AGM, AHM, GHM & AGHM also

exists.
3. Seven Measures of Central Tendency:

It will now be shown that each of AGM, AHM, GHM & AGHM can be a measure of central tendency of
numerical data in addition to AM, GM & HM.

AM as a Measure of Central Tendency

If W is the central tendency of the observations

in a set of quantitative data then the observations are composed of |l and random errors.
In other words, these can be described by or expressed as

X =uhHteg (i:1,2, ............ ,N) (3.1)
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where &, &, «oiiiiiin. , €y are the random errors, which assume positive and negative values in
random order, associated to X1, X3, .eceevernnnn , Xy respectively.
In this case,

AM(X1 , Xp ) cevennnnn, ,Xy) ™ M as N— o
where AM (X1, X5, wevennn, ,Xy) = % N %
Accordingly, AM (X1, X5, ...cceonn ,Xp) can be regarded as a measure of L and consequently a
measure of central tendency of X1, X5, ..ccooennn.e , XN -

GM as a Measure of Central Tendency

Again since the observations

consist of L and random errors,

these can be described by or expressed as

x; =" o, (i=1,2, ... ,N) (3.2)

where & & veveeiennns , &y’ are the random errors, which assume values in (0, 1) and in (1, «)
in random order, associated t0 X1, Xy, .ccevenenenn , Xy respectively.
In this case,

GM(Xy, X3, voervennnnn. ,Xy) = M as N—
where GM(X1, Xy, weveennnn. xy) = (T, %)Y
Accordingly, GM (x1 , X5, ............ , X)) can also be regarded as a measure of |1 and consequently a
measure of central tendency of x{, X5, ...cccoenne , XN

HM as a Measure of Central Tendency

Again since the observations

consist of I and random errors,
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therefore, the reciprocals

118D ) viiinnanans , EN
provided X1, X3, «ceeeennnnnn , X)y are all different from zero.
In this case thus

x; Tzt (21,2, ,N) (3.3)
where &/, &', .......... , £y’ are the random errors, which assume positive and negative values in
random order, associated to are the random errors associated to xl_l : xz_l 5 escessccsasanes s XN !
respectively.
In this case,

HM (xy, x5, voovenennin. ,Xy) — Has N— oo
where HM (X1, X3, coveennnne. ,Xy) = (% SN i hHH
Accordingly, HM (x{, x5, ............ ,Xp) can also be regarded as a measure of |1 and consequently a
measure of central tendency of X1, X3, «.ccoeenenin. , XN

AGM as a Measure of Central Tendency

Since each of a, & g, is approximate value of {1,
Qp=H+% & go=H+&, , forrealnumbersdy & &, -
This implies, &, > &, since a, > go
By the same logic, @n+1 =+ Opy1 & 8n+1 =M+ &rs1, for real numbers 0,41 & &ns1
Since a,+1 isthe AMof a, & g,
therefore, an > An+1 > Ggn
which implies, &, > J,41 i.e.the sequence {0, } is decreasing.

This implies, o, < ¢y ie O, < ag—H
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AISO, 50>§0 = 50>g0—u
Hence, go— MU < O, < ap—H i.e.thesequence {0, } is bounded.

Hence, the sequence {0, } is convergent and converges to a point dag in (g — K , ap — M) .

Accordingly, { a,} & { g,} and hence AGM (x1, x5, .......... , Xy ) converge to the point | +
OAG -
Therefore, AGM (x1, Xo, .oouv..... ,Xy) can be regarded as a measure of |1 and consequently a
measure of central tendency of x1, X5, ..ccocoeninie. , Xy , Xy With deviation oag in (go — M , Qg
— ).

AHM as a Measure of Central Tendency

Since each of a, & h', isapproximate value of {1 ,
a/0=u+5/0 & h/0=u+e/o, for real numbers 8’y & e'y.
This implies, 8’9 > e’y since a’y > h';
By the same logic,
al = M+ S & hlig= M+ e .1, forreal numbers &'ysy & €141
Since a’n+1 is the AM of a/n & h/n,
therefore, a’n > a/n+1 > h/n
which implies, s> 8.4 ie the sequence {5/n} is decreasing.
Moreover, hg—p < &'n< ag—H i.e.the sequence {&n} is bounded.

Hence, the sequence {5/n} is convergent and converges to a point day in(hg— 1, ay— H).

Accordingly, {a’n} & {n,} and hence AHM (x;, x5, .......... , X)) converge to the point L + &
AH -

Therefore, AHM (x;, x5, .......... ,Xy) can be regarded as a measure of [l and consequently a
measure of central tendency of X7, Xo, ...coooonn.... , Xy With deviation dan in (hg—H , @ — 1)
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GHM as a Measure of Central Tendency

Since each of g = Jgo & h Ii=hy is approximate value of [,
g ”0 —u+é&H & h”o = W+ € , for real numbers & & €.

This implies, & >ep since g > n,

By the same logic,

g”n+1 =+ 5”n+1 & h' .= W+ e’ .., forreal numbers é://n+1 & e ..
Since g ”n +1 istheGMof g ”n & h”n ,

therefore, g > g o >h

which implies, 5”n > 5”n +1 i.e. the sequence {cf”n} is decreasing .

Moreover, ho—p < &, < go— M ie. the sequence {&"} is bounded.

Hence, the sequence {&”} is convergent and it converges to a point Egny in (hg— [, go— 1) .

Accordingly, {g".} & {h".} andhence GHM (x;, x5, .......... , X)) converge to the point L +
SaH -

Therefore, GHM (x;, x5, .......... ,Xy) can be regarded as a measure of L and consequently a
measure of central tendency of X1, X3, .ocovenennnn. , Xy with deviation Sgn in(ho— L, go— ).

AGHM as a Measure of Central Tendency

In this case as earlier,

ao=pu+& , g"=pn+é& & hy=p+ey, forreal numbers 5o, & & €.

This implies, & > & > ey since a”’o>g”’o>h”’0

7

. " — /] " — 1 — i
By the same logic, a8 ns1 =M+ hs1, g na1=H+ & & hpu=p+e 4,

I 1
n+l & € n4g .

for real numbers 5”/n+1 , &
Since @, isthe AMof a” g”n & h' |
therefore, a’, > a” ., > h"

which implies, " > 8" L ie. the sequence {5/”n} is decreasing .
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Moreover, ho— < 8", < ay— M i.e. the sequence {S"",} is bounded.

Hence, the sequence {5/”n} is convergent and it converges to a point Sagn in(ho— U , @ — 1) .
Accordingly, the three sequences {a”’,} , {g"»} & {h".} and hence AGHM (x1, Xy, wvvvv.....
,Xy) converge to the point U + OacH -

Therefore, AGHM (x;, x5, .......... ,Xy) can be regarded as a measure of |4 and consequently a

measure of central tendency of X1, X5, .coceenenntn. , Xy with deviation

5AGH in (ho—p. , a()—p.).

4. Numerical Example — Application to Numerical data:

The following table (Table — 1) shows the observed data on the sex ratio population (state-wise) in India

in 2011, as published in “Census Report” by Register General of India:

Table-1
State Value of the Ratio Value of the Ratio
Male / Female (M / F) Female / Male (F / M)
Jammu & 1.1254138534125111852273651671683 | 0.88856201384741461016988968870875
Kashmir
Himachal 1.0293088804926436613751796256809 | 0.97152567023553127871119940330966
Pradesh
Punjab 1.11718611741734676457868601138 0.89510600284914783429585712319405
Chandigarh 1.2229968385823537712700642603947 | 0.81766360177934533455722165869015
Uttarakhand 1.0382445737805593956494862402266 | 0.96316419584905755859591305415792
Haryana 1.1381499179200197558719403869263 | 0.878618874592118673847146598073
Delhi 1.1521304409972803426396508480421 | 0.86795727672502366109786158864161
Rajasthan 1.077386518469311558714857879884 0.92817200035205763708961523638845
Uttar Pradesh 1.0959666766496911194331303675474 | 0.91243650131493423988837726768373
Bihar 1.0894569681498644304609103396449 | 0.91788847952225054362107394324387
Sikkim 1.1236943796151050235298618816238 | 0.88992168879809329247531494722506
Arunachal 1.0658345961198241305435082821376 | 0.93823188292114434272011116216004
Pradesh
Nagaland 1.0742210801874083323111632505218 | 0.93090707159232088256563955071444
Manipur 1.0150845888535768920299631387912 | 0.98513957455445833617176866728857
Mizoram 1.0248621894302476437945104610541 | 0.97574094381990099740878994632108
Tripura 1.0415856043291039214999824955364 | 0.96007471286444128606000076825568
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Meghalaya 1.0113724418785172369610123540989 | 0.98875543626896326127874988604615
Assam 1.0441048168517855831597956077024 | 0.95775824788858682201128358123932
West Bengal 1.0526667948213744061675457587868 | 0.94996821873695430584361430969287
Jharkhand 1.0543346515488809532602154750904 | 0.9484654597389357492757813425208
Odisha 1.0216767277963741786589610810708 | 0.97878318336258074151514020087369
Chhattisgarh 1.0094862433659738915914763831542 | 0.99060289981333128651017560729672
Madhya 1.0741921997293521487367677330733 | 0.93093209972289388478334723747063
Pradesh

Guijarat 1.0878399216924771607664276945985 | 0.9192528974705997791133158851059
Daman & Diu | 1.6170787338884943945947109074086 | 0.61839907918110990612171575704752
Dadra & Nagar | 1.29217267204182755470193199021 0.77389037985136251032204789430223
Haveli

Maharashtra 1.0759593940486569345112623151307 | 0.92940310343605596519523288750508
Andhra 1.0072027731513157131279371653056 | 0.99284873578258743089946488568226
Pradesh

Karnataka 1.0278146308628600560795309711955 | 0.97293808627776643762353811714322
Goa 1.0274323920462048498411882041409 | 0.97330005141109938577265470682144
Lakshadweep | 1.0565550239234449760765550239234 | 0.94647223983334842858436735802916
Kerala 0.92224729321594561234305382426448 | 1.0843078720382305015931455433978
Tamil Nadu 1.0035802105886977594941050244168 | 0.99643256159206485698216349975338
Pondicherry 0.96391330758747454527714567183158 | 1.0374376949964980220763382208646
Andaman & 1.1415846041303246862866467840864 | 0.87597537351321775906857066806002
Nicobar

India 1.0607325851848778252519531570732 | 0.94274467850509882664736426425148

Central Tendency of the Ratio M / F:

From the observed values on the ratio M / F in Table — 1 it has been obtained that
AM of the ratio M/ F =1.0835068016450523020161865887443 ,
GM of theratioM/F =1.0784172361960199316030087704149
& HM of the ratio M / F = 1.0740468088974845410059550737324

Computation central tendency of the Ratio M/ F by AGM

Table-2

Value of a,

Value of g,

0 | 1.0835068016450523020161865887443

1.0784172361960199316030087704149

1 | 1.0809620189205361168095976795796

1.0809590234738995349229858558766
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1.0809605211972178258662917677281

1.0809605211961802416556912352376

1.0809605211966990337609915014829

1.0809605211966990337609913769893

1.0809605211966990337609914392361

1.0809605211966990337609914392361

Central tendency of the Ratio M/ F by AGM = 1.0809605211966990337609914392361

Computation central tendency of the Ratio M/ F by AHM

Table

-3

Value of d/;

Value of R/,

1.0835068016450523020161865887443

1.0740468088974845410059550737324

1.0787768052712684215110708312384

1.0787560661660274789282541031017

1.0787664357186479502196624671701

1.0787664356189714883012948072843

1.0787664356688097192604786372272

1.078766435668809719258176146917

B W N | O

1.0787664356688097192593273920721

1.0787664356688097192593273920721

Central tendency of the Ratio M / F by AHM = 1.0787664356688097192593273920721

Computation central tendency of the Ratio M / F by GHM

Table -4

N Value of g”, Value of b/,

0 |1.0784172361960199316030087704149 1.0740468088974845410059550737324
1 | 1.0762298040829291529618372458428 1.0762275856236790442484768081998
2 | 1.076228694852732477365646095545 1.076228694852160856126135467676

3 | 1.0762286948524466667458907436596 1.0762286948524466667458907057087
4 11.0762286948524466667458907246841 1.0762286948524466667458907246841

Central tendency of the Ratio M/ F by GHM = 1.0762286948524466667458907246841
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Computation central tendency of the Ratio M/ F by AGHM

Table -5
N Term of sequence Values of a”, , g", & h",
a, 1.0786569489128522582083834776305
1 g 1.0786500232826463705959730067094
h'"; 1.0786430991879167734854095348694
a, 1.0786500237944718007632553397364
2 g, 1.0786500237796527462927936308012
h'", 1.0786500237648336918293636455239
as 1.0786500237796527462951375386872
3 g"s 1.0786500237796527462950696747305
h'', 1.0786500237796527462950018107739
a, 1.0786500237796527462950696747305
4 g"s 1.0786500237796527462950696747305
h'", 1.0786500237796527462950696747305

Central tendency of the Ratio M/ F by AGHM = 1.0786500237796527462950696747305

Central Tendency of the Ratio F/ M:

From the observed values on F/M in Table — 3 it has been obtained that
AM of the ratio F/M =0.9310581175009550726813265197974 ,
GM of theratioF/M = 0.92728488235905168784178691872109

& HM of theratio F/ M =0.92292913942185992242619179784686

Computation central tendency of the Ratio the ratio F/ M by AGM

Table -6
n Value of a, Value of g,
0 | 0.9310581175009550726813265197974 | 0.92728488235905168784178691872109
1 | 0.92917149993000338026155671925924 | 0.9291695846056914749693624331455
2 | 0.92917054226784742761545957620237 | 0.92917054226735391390445358250697
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0.92917054226760067075995657935467

0.92917054226760067075995654658945

0.92917054226760067075995656297206

0.92917054226760067075995656297206

Central tendency of the Ratio M/ F by AGM = 0.92917054226760067075995656297206

Computation central tendency of the Ratio the ratio F/ M by AHM

Table-7

Value of a’,

Value of h',

0.9310581175009550726813265197974

0.92292913942185992242619179784686

0.92699362846140749755375915882213

0.92697580733443813334996246257971

0.92698471789792281545186081070092

0.92698471781227076522756233102558

0.92698471785509679033971157086325

0.92698471785509679033773303940364

Bl W N | O] S

0.92698471785509679033872230513345

0.92698471785509679033872230513345

Central tendency of the Ratio M/ F by AHM = 0.92698471785509679033872230513345

Computation central tendency of the Ratio the ratio F/ M by GHM

Table -8

Value of g”,

Value of b/,

0.92728488235905168784178691872109

0.92292913942185992242619179784686

0.92510444733259184113762549477893

0.92510188378183173522959886699897

0.92510316555632380715291216365606

0.92510316555543582612221299877169

0.92510316555587981663756247467031

0.92510316555587981663756236812669

Bl W N | O

0.9251031655558798166375624213985

0.9251031655558798166375624213985

Central tendency of the Ratio M/ F by GHM =0.9251031655558798166375624213985
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Computation central tendency of the Ratio the ratio F/ M by AGHM

Table -9
N Term of sequence Values of a”, , g", & h",
a, 0.92709071309395556098310174545512
1 g 0.92708476189219240096038081993126
h'"; 0.92707880944712926028363970338239
a’, 0.92708476147775907407570742292292
2 g, 0.92708476146502230193490281506759
h'', 0.92708476145228552978840450686974
a, 0.92708476146502230193300491495342
3 g"s 0.92708476146502230193294658682228
h''l, 0.9270847614650223019328882586911
a, 0.92708476146502230193294658682227
4 g"s 0.92708476146502230193294658682227
h'", 0.92708476146502230193294658682227

ISSN 2395-0064

Central tendency of the Ratio M/ F by AGHM =0.92708476146502230193294658682227

5. Discussions and Conclusion:

The numerical findings can be summarized as follows (Table — 10):

Table - 10
Measure Central tendency of sex ratio
M/F FIM

AM 1.0835068016450523020161865887443 | 0.9310581175009550726813265197974
GM 1.0784172361960199316030087704149 | 0.92728488235905168784178691872109
HM 1.0740468088974845410059550737324 | 0.92292913942185992242619179784686
AGM 1.0809605211966990337609914392361 | 0.92917054226760067075995656297206
AHM 1.078766435668809719259327392072 | 0.92698471785509679033872230513345
GHM 1.0762286948524466667458907246841 | 0.9251031655558798166375624213985
AGHM 1.0786500237796527462950696747305 | 0.92708476146502230193294658682227

If Lis the central tendency of
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X1,X2 ) coeeeennnnn, Xy
then the central tendency of
xl_l’ xz—l xN—l

should logically be 1 ~* .
In the example, it has been found that the value of central tendency of the ratio M / F, obtained by AHM,
is
1.0787664356688097192593273920721
and the value of central tendency of the ratio F / M, obtained by AHM, is

These two values are reciprocals each other i.e.
(1.0787664356688097192593273920721 ) ~1 = 0.92698471785509679033872230513345
& (0.92698471785509679033872230513345) ~1 = 1.0787664356688097192593273920721
Thus, AHM can be regarded as a valid measure of central tendency of data of ratio type.
Similarly, it is also observed in that the AGHM of the ratio M/ F is
1.0786500237796527462950696747305
and of theratio F/ M is
0.92708476146502230193294658682227
which are also reciprocals each other i.e.
(1.0786500237796527462950696747305) ~1 = 0.92708476146502230193294658682227
& (0.92708476146502230193294658682227) ~1 = 1.0786500237796527462950696747305

Accordingly, AGHM can also be regarded as a valid measure of central tendency of data of ratio type.
Moreover, GM has also been found to satisfy this property which implies that GM can also be regarded as
a valid measure of central tendency of data of ratio type.
However, it is found that this property is not satisfied by the other four measures of central tendency of
data of ratio type which implies that these four measures cannot be logically accepted as valid measures
of central tendency of data of ratio type.
It is to be noted that the GM of

AM of the Ratio M/ F & HM of the Ratio M/ F
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is found to be 1.0787664356688097192593273920721 which is nothing but the AHM of the observed
values of the Ratio M/ F.
Similarly, the GM of

AM of the Ratio F/ M & HM of the Ratio F/ M
Is found to be 0.92698471785509679033872230513345 which is nothing but the AHM of the observed
values of the Ratio F/ M.
Thus, AHM of the observed values can be regarded as the GM of AM of the observed values and HM of
observed values. In general, AHM(x, , x,, ............,xy) can be defined as the GM of AM(x;, x5, ............
,xy) and HM(x, , x,, ............,xy) in the instant case. However, it is to be established for general case.
Finally, from the meaning of research [Chakrabarty (2018g , 2018h , 2019a)], it can be concluded that the
extraction of information of GM, AHM & AGHM as valid measures of central tendency of data of ratio
type can be regarded as research findings carrying fundamental importance and high significance in the

theory of analysis of data specially of measure of central tendency of data.
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