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CORRESPONDENCE 

n,is dl'p(Jrlfll('nt b,' for Ihe publicalioll of informal commullicmiom.· fllal tin' of 
i",eresl because die), are illformarh't! alld s fimli/lltillg. and for fhe discussioll of COII­

Irol'usia/ mailers. 

J Electron Microscopic Study of the M orphologic Index 

1'0 '111E EDI role 

An art icle appea red in the I:\'TEI( NATlON­
At J01 '1('''1 III' LI: I' IWSY (41 [1973] 1-6) 
enti tled "Electron Microscopic Study of the 
Morphologic Ind ex" by K. Sugiyam.t and S. 
11umi. \\ hich calls for some comments from 
the sta t i~ t ical point of vicw. In fact. the au­
thors have illlemptcd. for a very useful 1001. 

to mea ... ure thc electron microscopic values 
of the Mo rph ologic Index (M I). The meth­
odology invo lved in th e predict ion of th e 
(E M-M I) values from the (LM-M I) val ues 
is basically wrong despi te its ow n quota of 
limi t ation~. 

onl y 0.72. Hence. the prediction eq uatio n 
( Ill is nO! co rrect. 

In order to predict the (EM-M I) v;tlues 
from the (L M-MI) value ... it is nece ...... ary to 
keep the former one as the dependent \:tr i­
able and the la ller. \\ hich is under control. 
as the independen t \'ariable ( I ). Such an 
equation ca n be obta ined in a ... im ilar way as 
equation (A). The equation thus obtained is 
(EM -MI )Ci =2.28(lM-M I)Cf +6.398 . .... . 
(e) t or more co rrel' tly (EM -M I) Ii = 2.2835 
(LM -Ml l (If +6 . .1975]. The co rrelation 1'0-

efficient r (=U.72) is respotl:.iblc for the dif­
ference between equat ions (A) and (e). The 
eq uat ion (e) o nl y can be used to predict th e 

T ,\HI.F. I . Alla/Yl'is of \·aritlll{,(,. 

I)cgrce~ of 
Source freedom Sum of square~ (SS) Mean of SS F ratio 

Total 2' 8205 
I{ cgrc ... ~ion 1 421:\2 
R c~idu;. 1 " 3922 
L:.ek of iiI " 302.1 
Pure error 6 '" 
The basic mistake com milled by the au­

thors is the methodology itself in the predic­
ti on equatio n. The au th ors have chosen first 
the CLM-M ll val ues as the dependent vari­
able and the (E I" I-MJ) values as the inde­
pendent variable and obtained a regression 
equation I'i/ .: 

ClM -M ll W =0.23 (E M-MI) % + 1.84 .... 
. . (A ) and divided equa tio n (A) by 0.23 and 
obtained an eq uat ion to pred ic t the (E M· M I) 
values. the equation so obta ined is( EM -MJ) 
t'i = 4.38 ( LM -M J) t'{ - 8.08 ... . .. (8 ) which 
is not the correct way of obtaining the pre­
diction eq ua tio n. I he eq uat ion (B) can be 
obt;tined from equa tio n (Al if. a nd only if. 
the r. the correlation cocflicient between 
(EM-M I) and ( LM -M I). is eit her -lor +1. 
which is not tfue with present data. but is 
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• 2104 
• 5245 421:\2 • 5245 30 • 561'1 
• 7029 140 • 0%5 
• 4H41 137 • 4.1 II 11 • 917 
• 21~~ 1411 • 8611~ 

(E M-M I) values from the (LM-M I) \a lucs. 
rhe va lidity of equation (C) will be discussed 
in the following section. 

After obt aining any prediction equation 
the ne,'{t thing to be done is 10 test its effi­
cie ncy of predict io n. As equati on (B). the 
authors' prediction equation. is basica lly 
wrong it d ocs not deserve an y sort of tests 
fo r its acc ur .. cy. So attention will be focused 
only on equation (C). The inili;tI test is to 
tcst whl'ther the regression coefficient (i.e .. 
2.28) is ... ignifican t or nol. "I he following is 
the analysis of varia nce of the regression co­
efficient and the lack of fit. 

From the above table it can be see n that 
the rcgres ... ion is ... ignificant (p=<O.O I). 
This tc~t docs nO! give a ny guarantee re­
garding the accuracy of prediction. Also the 
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propmlwlI \11 Ihc \ al' i ahilil ~ c\ plall1cd b ) Ihc 
rq;rc"ulI1 CqU;tll\l!l ( ' ) . ( sum n f !> ua rcs duc {(I rc lrcssion ) , 
R = I' 1 1 " SIUIl 01 ~~plar.: s 0 tiC (Ow 

un" U.522 (i .": .. 52' I I. Sn tllll ~ 52' , 01 the 
(()t.;1 \an;lhdil~ I' c\phllilcd h~ Ihe regrc!>· 
!>io n. I h e rcmainll1g 4X1 ; i, ,Ii ll 10 be e:.;· 
plain.:d . I h i:'> iho.,'l t illdicalc~ lh;II the abovc 
prcdicti!HI .:q uat il)\l j, quilc inadcquate \0 

e'l:pl;un Ih.: IOIaI \ariahilil~ . Hnall y thc \:tl ue 
01 Ihl' X: to 1.:,1 th.: goodrH:" of iiI is 192 
for 29 deg ree:'> uj t r.:edolTl. whiL"h i~ highl y 
,igni lka nt and rc\ ca h Ihal Ihe rcgre~loion 
ilo IW I a guml fil. 

An :!lIempl It .. , aho hcen made 10 fi nd 
tllll lit.: purc c rrl)r tWill IItC repeal ed oblocr· 
,;lIion, ot Ih e ( I.M · Ml) valUl':lo and hence Ihe 
lack 01 fi l. It ha , becn 100Ull! that Ihe lack of 
li t i~ not ,ignificant (scc ;Ulaly~i~ of variance 
labk) , HUI the importa nl th ing to be nOlcd 
wilh Ih.: d;IW ilo thaI ahout 7C)t'f of the lolal 
,urn of !>q uarc, III pure crror occurred due 10 

the repeated ob!>cnation!> of t I .M·M I) valuc!> 
of 4,25 (ohlocna1inll I'O!>. 12 and 13), By 
dclel ing thc!>e part ic ular v;l luc~ il can bc 
,ce n thaI the lac k of fit i!> !>ignifican t and 
~ till the X ~ i!> signilica nl. So the lack of fi t 
and pure e rror~ arc not scmiti\ c enough 10 
delcct t h(.' adequ;lcy of Ihe regre~i>ion equa· 
lio n ~o ohtained du e to vc ry hi gh pure errors, 

In thl' light 01 the abovc threc ind ices 
\ii' . thc R~ _ the pure error~ and the Xl 
\a ltlc. nne ca n e:li>ily sce that regressio n 
e4ualiml (C) is not a good predicto r of the 
(EM · M I) \alue:o. from the (LM -M I) values, 

MM.. 1' , R. I{,wn "u ll. "'" N,\lII.. "'·I.Sc .. 
D ,I'.S, 

SI(lfi,\Ii/ 'illl/ 
A nl'orrh f..i'fH U,I'}' 1I().~pillll 
Wadalli. JJumhay- 400 OJ f 
Indiu 

R F~ FF:R ENCES 
I. BH!K'O\. J, Arc Iher\.' two rcgrc~sions'! J ASA 

.&5 t 1 IJ5U) 164- 1 MO, 
2. 1)1(\1'11(. ;,\: , R. and Sl>11fll . 1-1 . Appfif'IJ HI'-

1{ff',I!>W" AIW fI'SIS, Nc\\ York: John Wiley 
and Sons. 1966, p 26, 

Reply: I lIlII I'n y much obliRl'lllo Mr, p. 
R. R. Nuir for his kiml comml'l/I to O/lr papl'r 
l'lIIit/ed " Eleclro" Miaoscopic SlIflly of thl' 
Morphologic /lull'x" (1m. J, Lepr, 41 [I ~7J] 
1-6), I lIaI'l' re(ld hi.~ aitici.I'/II I'l'ry ('art'i"lIy 
(llId (lIIall';ed ollr data again, Sillce I did the 
.I'wli!ilicu) (llIlIlI 'si.\ iI/ Ihe paper. I would likf' 
10 (lI HWer his' crilicism which is CUlIl fJO,\wl 

O/III'() I HI I"I.I . III IIie }ir.I'1 part IIf' I/(JIIJ/I'd (lIlT 

Ihm ollr ('{/u(1fwlI/or prnlif'/iJlK I~', II - ,IJ I )'allU' 
{mill I .M -MI Wllul' l~\ w r OIl): , 11/ 1//1' ,\I'l'flllr! 

paN he It'S leel Ihe (lr/eqll(fCl ' oj flu- l'lll'fl't'let/ 
l''1l1l1/ iOIl (i.e .. t'qwl/ion C) hy II.\/I/g 11m'/' 
.\lmislicol melho,I.1 ami cOIu'fllllet/ 111m Ihi,l 
l'qumitm i.~ quiH' imule'lume to predict HM ­
MI (rolll L /I·, - /l1/. 

Jill' IOllll/y Ogrl't' lI'ilh hi.)' pUifllillg fill/ ill 
II/l' /ir.~1 part of lhe aitiCJut', all(l lI'ilh (IIwlo}!1' 
10 ilu' rt'(ult'r.~ , " '(' 1I'(I1J{ to currl'I't o llr {'(/ rw­
liull 10 r('lld: £ M· /lU(%) : L M-MIf'U x 1, 18 
+ 6,39, 

J-IUII'('\'l'r. I ('Ufl/WI agree I\'ith IH r , N(/i".~ 
cOllclusioll t/,(I/ til(, pn'difti011 (''1l1llliOIi i.f 
quill' inadequau' fo r predil'lillg EM-MI 
from L M· MJ. 71w rl'll.\'()f!.\' tire a.fj t)!J(II" ,I: 

I) The regre.uio" £'oeffidl'fll 1.28 i.1 hiKhly 
sig"ijil'flllt (mo f(' Ihal/ 99f'.c). 

2) A ,f poimed 0 111 by Mr. Nair. lIu' pn­
c('n/(l,w )·aria/iullexplained ( IF) i.l' ull ly 5](·c. 
Of course we (If(' pll'(I.)wl if \l'l' Kel hi):hl'r N·' 
\'allli', bill 52% i.l' Jfill hi!:"'y .~iglliji(,lIIlI (murl' 
111(111 99l'b). 

J) As 0 111' c(ln know from Mr, Nair's (lnal· 
),sis-of-l'llrillllCe w ble, lack of /il is 110 1 sig"'f· 
ical/I. 'n,is itself meafls Ihat Ihe eqllation is 
at/t'l/IIlI/(> for prl'llit'tio1l. Btl.w'd 0 1/ his ,\IIKKes­
lion, I ('alfulllled the "ariam'f> ratio oflrll'k of 
/il (II/(/ pure ",ror after dl'll'ling ('(I,I't'.1 11 (/lid 
13, As tile calmlllled I'tsrlrllll'f' rmio 3 ,5 18 is 
smaller Ihal/ F(21, 5: 0,05) : 4,55, thl' Iw'k of 
fit i,f sliff 110 1 signijil'alll. So, 11'1' h(lw' 110 

rt'asoll ro asst'rl Ihlll Ill('rl' is (/ .liKll iji(,(1Il1 
lack of fit ill flU' "rt'sidlwl "tlrilllioll." 

4) I al.\'o Iried ,'m vilillear regre,HiulI y: {/ 
+ bX + "X l. bill Ihe regre.uioll coejfil'il'fll uf 
tt'rlll X l is 011(.' 0.0047 (lilt/ stalistica/(I' IlOt 
signijic{lll/ , 71,,·.\' f('sli it shull'S tlu> ntrvi/illetlr 
rl'gres.~ioll is IIIl'allingll'ss. 

5) I do " or f},illk X 2·lest is a slliwh/I' lIIl'lh­
ud to test Ihl' (ldequacy 0/ our regres!iion 
equmion, 

Thus, I, 'e hal '!' no doubl llbuU/ Ihe ade­
qllacy of the prediction !'"IUI/ioll fwm the 
sllllisli('{/l p oi", 0/ lIiew, 8111 ,Itt' ,lIWIt/art! 
errur of eSlimaled EM· M I millt' by Ihi.1 ('qllo­
liol/ is 11 .8% alld ,hiof i.r tlte limiuuioll tlf uur 
c/mll. IJemllS(' of fhe /ill/ill'(1 bi%gil'llllllnm­
ings oj Ihe Morphologic Index, lIlId delpile 
this slatislicullimitafioll, I /u'liel'l' IlItII lhis 
prt'diclioll l'qlHllioll i.~ Jlil/m'l'/1I1 hOlh ill elill­
i('(ll lind ('Xflninl t-llfal "'.~('lIrl'I/l'.\' uf Il'!,ro-

.1')', - ShinjO i1umi. M .D. 
171e J A LM A Leprosy Cellf('r 
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