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Abstract:

The traditional development of Sheppard's formula is as fol- lows. Choose the class interval as a unit of
x and lat xt be the mid-abscissa of the tth class, then the approximate moments as directly computed
from the observed distribution are defined by (Formula not captured by OCR) where g(x) is the
observed frequency, N is the total frequency, and K is the class width. The functional moments are
(Formula not captured by OCR) where f (x) is the theoretical relative frequency. The solution involves
a relationship between v'n and u'n which is (Formula not captured by OCR) SInce this approach
involved relatively complex mathematics, it seemed desirable to simplify the process. The writer did
this by use of the moment-generating function concept. Consider a frequency distribution f (x) divided
into any convenient number of classes whoe class mark is x1 and class width K. And further let ¢ be the
error in using the class mark x1 instead of the var- iable x. Then (Formula not captured by OCR) were
x and ¢ are independently dis- tributed, x is the variable before grouping and x1 is the vari- able after
grouping. Then (Formula not captured by OCR) After expending and simplifying the above reduces to
results identical to that which Sheppard obtained.
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From the previous demonstration, of the derivation of Shep-
pard *s corrections it would seem desirable to have a less complex
approach to the problem. To aid in this approach the moment-
generating function concept will be introduced here. As the name
implies, it is a function whicl>-'generates moments and is defined
by M~09) - Jbe f (x)dx. Exp nding eAlC into a power series one
obtains 2

ex _1 + 0X QX
81 5/
therefore

M(e) =/ [i*ex * X J f (x)dx

/
a 51
Integrating term by term one gets

b 2 b

[ f(x)dx * @ Pxf(x)dx ¢ ~ | xff (x)dx =
8 ) £e a

M (@)

. 9s
U3 3! + **e

+ lije +  §?

Observe that the coefficient of T is the kth moment about the
origin. Also useful in this approach is the function

g(x”™,xg) - x» X0 where x and Xg are independently distri-
buted. Independence implies that f(x”,xg) - f(x*)*f(xg). One
can generalize the moment-generating function definition to
hold for the variable g(x), therefore M6_(9) */a eQorf(x)dx.
By extending this to the case where g is a function of two var-

iables one has M (9) = J* * [ 1 e9g” " XIXENT (XN, xg)dx dx”,
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Then
- M (9}:& f S = 6{:;1 *+ x"‘} I {x. )ﬁ‘{xﬁ}é}.}‘&x
R A a
° % A | “
i . '% -
= f 3» %if&l)ax S# gﬁ‘ﬁszk 3@’3&

ibm% @cvﬂfl a:t‘ bhe 1nﬁegrais cm thﬁ» z*a,ght xs tm m&aﬁm&i}»ﬁﬁner&%
_ng £ xmctian e:i the 111&1{:&*&:@@ Vamubles then ’ ' )

ce) xszfxéa}f»m {a}« e

‘?‘1_
ﬁbnsitier o i‘z'eqaxeﬂa.f ﬂ*stribwbi@n b (:‘zz} 4 x%ﬁrdﬁﬂ iﬁt@ &vy
wzwmnsmt ﬁuﬁﬁsw a;f‘ cla saa whose. ale,as maﬂz xs j@i aﬁfi elasa
- Wiﬁ‘*&k} _'-kb-_. And im&%ﬁ% dek € h@ 'c;he ex‘rc«xz In ug ng &}iﬁ e}ass .

mark y ingtead of the X$§f§;ab1& &s. - Bee E-a;g‘m EN

A K K < K r4
i X
O el Frequency Distribution -

Then Oﬁﬂ has i:he ves.a?swnsh:i; xi K e¢jf %ﬁhﬁfﬁ"a Ji; aaad € are
m@epeﬂdenﬁly &ibﬁrl}m%&; x Jié tﬁe arg(rzmmea bﬂf@ﬁﬁ gﬁﬂu@mg am
| Ky s tha vax ia’al@ ai‘ter gm&piﬂg% Bi aﬁd 6, mra 1¥£ﬁ$@eﬂﬁ6n?}l?’ dis~
tributed because P > [x % % ¢ (:t . ﬁz:_] = f(ﬁ}éx &n@
P [e= ¢ % {e -4 )J ~ﬁér Then ingej & I (;e}’« ;

bean pr{w’e& 'ﬁhd-tr lea} 9 *- *ﬁg _/.. +’1% f e Eaw amx,ci 1%




R ~18~
follows that Eﬁi (9 1 +:vle +'v2

- . | .
§~ + v; g? + aee It Is then
left to find the QXpamslan_gf ﬁ@{&%g The dePinition of moment-

generating function tel;s one that
}f” (e) f 'fa&e@-—.
Epon 1niegrsting

a/z - Cnsot
e ( [@(@] 1- ex/z _ uﬁk/gj g~§§-ainh Bk/2

SK

a =

EX§anﬁ1ng into a power ssries and szmplifylng
B ek {9 3
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CORCLUSTONS

T1insbrations. havs been given in th&ﬁ §a§ar'§aaé@maaaﬁfate
AQW PShappardts corrsctions® ﬁa%a&liy Pghiebion: Also presgnbed
w%g a simplified steisymﬁaﬁ af the formuise f&?’aﬁ%ﬁé ReOTrase
ﬁia&a“ by use of the poment-geanerading faaati&a<a§ﬂae§%ﬂ The
weiter belisves. ﬁhat %hi% aﬁﬁfaaaﬁ aimgli*ies the %raé@%isﬁal
ﬁﬂlﬁﬁiﬁﬁn ‘ i _ o

For thes nuserlesl @&awglas chosen in %ﬁi& ﬂﬁga@ shet ToGpe
reotions®™ do glve very good a&ﬁaﬁtﬁauﬁs ta %ﬁ@ 1qgsr aggr@xiﬁaﬁ@
aoments. Ebwevﬂ?¢ they se&m.ua-givﬁ za&ﬁegaa $§§?%$%iﬁﬁﬁ‘@ﬁ
the @%ﬁﬁrVﬂﬁ zomends higher $han: tLe f@u?tnn ”ﬁig lﬁﬁiwﬁﬁ no
Eﬁﬂlﬂ herg in the. ”asrrgatiaﬁsﬁ' st Ehe mﬁth@ﬁ@lagy ﬁmpl@gM&
1n grmaping.hﬁa dates mey dﬁ?@'@&@& #h f&alﬁ ar~t§e'§a&ntity ot
dale mmy have been iﬂS&ffiﬂiﬁﬁﬁv Table IV’&&&&&@@&% tﬁaﬁ th@
4aba ﬂﬁrﬁ ussd seems £ besr oub bobh of tﬁa above Sﬁﬁ@ﬁﬁi%&@ﬁﬂa

‘ ﬁmﬁsiﬁg muﬁ of tﬁis BELET, ?ﬁgmﬁ is bthe g%ﬁﬁi%&ﬁ gﬁabJEﬁ,af

furthar»iaw@ﬁﬁi%at&ﬂg %ha~aﬁgawﬁman$s.tg higher %ﬁ%ﬁﬁ%m %g vHDY-
i1ng bhe methed ol grﬁégiﬁg a8 well as Vﬁrytﬁg*ﬁﬁa %ﬁﬁﬁ@i@g‘éﬁ data
nEad . ﬁiﬁﬁ@c%g is nos elways & Pelleble index @f Eﬁ?%ﬁﬁiaﬁh, ohe
ponld study bhai yra%ie&.ﬁiﬁh the purpose of fiﬁﬁiﬁﬁuﬁ ‘new &nd
valld measure. - A% pre&a&ﬁ the wpiter dous not havs the Q@uﬁrﬁuw

nity for farther iﬁV@meimaﬁﬁmﬁ of the above m&ﬁ@i@ﬁﬁﬁ yrﬁ%&ﬁmma
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