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l .  hfl, roduclion, l~o(.ontly I~. v. Mises treated the problem about  the 
classification of ,laia as tbllows. 1) Let al~ aggTegato be gh,en, upon  each 
ole, nent of whh 'h  a ~,'ial is (lone :rod co,~sequontly ouo definite real numbm" 
a: is obtait, e,l. And let c~.tch olemeat  of this ao'g'regato belong to one ('lass el" 
, ,.lasses wlficlt :~re (.h.mu.lcvize,[ by , '  density f i u w t i o n s . f , ( x ) , f i ( x ) ,  .-.,.f,,(a:). 
Tlleu. haviu V a value :," as t],e result o[" obsurvation, there arises the problem 
" To whicl, class will tiffs :," belong " ? As al~ at,pli(.atiolt of this problem 
] [ayas},i recently publisl ,ed an. intoresti,lg art.icle about  the parole prediction. 
2) hi lhis note we shall show i,hat we can got s imilar  results as Mists  ,lid 
front some difformtt 1,olaf of  view. 

2. Case when  there are two classes. We  consider now of the corlafix 
infinite pOl-,ulation whore two c]'tsses exist, be iug  mixed,  which  are eh'm~c- 
lcrized respectively by  the two un imoda l  densi ty fimctions f,(a,) and .f~(a') 
as follows ;.o 

j;(.~.) d:,. = 1, f:(.~.) (za, = 1, ( l )  

f'~ I/.,.r,(:,:)+ = 1, 

l', ;rod /.'.: b('ing two ('onshmts which aro proportiomfi rate fix the 
populatioll  sat4sfying k, + k,., = 1 and are not  necessari ly known previously.  

Whm~ we have an observat ion data x, we ma y  select the z,, so as to 
decide that  a: should belong to 1st class when x > a', and to 2rid class  whml 
:c < .co. Then arises the problem at what  value :c,, the reliabili ty will become 
m a x i m u m .  I~epresentiug the reliabil i ty P by  the deRTee of true judging, 
wc may  put  

f, f- P = z.._,f,(.~:) ,1.~ + z.,f,(.~) ,i.~ (a) 
�9 _ ~  �9 r o 

"~Ve 111%.y first /roar t,}lO case wher~ , f~(x) -rod f : ( x )  are both ,mrm'fi density 
function whos,, rattans are ~n, and v~, and whose  s tandard  deviations are 
% and o-., rcspectively and whine, /q and /;._, are krtowrz previously.  For  the 
m a x i m u m  reliabil i ty we got, front DP/Ox,, = 0 

],', (~~ ~'2 (~~ "- 

O" I 0" 2 
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t h a t  is 

(r - o-?')~,,'-' - 2 .c ,0 , ' ,  0-7  - ' ,,~ r  

+ ,ml s o-.?--'m2 c F - - - . r  o'. ' log = 0. (4) 
- / . ~  d r  I / 

we m'w take a'o>'m.a of hvo roots. When  o ' , = r  
we get 

l /  2o "~ �9 ],:11 .r, = ~ j  (,m, +~ ,~ )  -- log - -  ~- (5) 

For every ease tile re.liabilikv is computed from (4). I f  k, -rod /,'.. are not 
known previously, we decide %,, /,'i so as to make (3) maximun. 

Then trotting 

P - -  ~. [',0 c .-~"- ..... ]. f ~  ~,-,,,r- 
, , , ' ~ - ~ o - . , J _ ~ .  " -  .-,oc- d:, ,  + , - " 1 , o  ,,- ._,~,"- & .  ( , )  % / 2 2 r o -  1 

whore l', + l'._, = 1, we have fl'om O.P/~I'~ = 0 

1 f ' -  c ...... ~'-' I f'~. ( ...... r- - -  , . -  .-.~,-" , 5 .  = , . -  .-,~.,'-' ,/. ,'.  ( 7 )  
0"1 ' -r 0 ~ ' 2  " - ~  

Then. fi'om ~P/~..r,, = 0 we lnwe also 

A ( . ~ , )  = z.,_ ( s )  
f : ( : , , , , )  z., 

For tlw general delMiy timer.ion we o'et instead of (7) 

x)  d:r = :r) ,t.c 9 
0 " 

3. Case when  there a r e . ,  elasses. Similar ly to lhe previous seetioll 
we m a y  take ,, classes which are characterized by  the ml imoda l  densi ty  
functions f~(x), .t.',(.~), . . . , . s  aml whiell exist mixed ea(.h 
other in the population. Let the reliabil i ty be 

r r- "' . ".f._,(:r P = l', f,(..,:) d.,. + k., ) ,1,.c + ... + I., .t;,(.r) ,t.r (10) 
t _ c~ �9 r l  1 

w] |ore 

z., + z.., + . . .  + z.,, = ] .  ( ] 1 )  

Making  P m a x i m m n ,  we have s imi lar ly  as bef.l'O 

s s r; f , ( x )  ,t:,. = r ,~:,. . . . . .  f , , ( , )  ,~.~. ( l ~ )  

These x ,  :%-..,-r,,_~ are the points of division of ,, classes. And  we have 
at eaeh point of divisiolt 
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. t , ( : ~ )  _ z.,,+, ( , ,  = 1 ,  : ~ , . . . ,  ,,, - : t ) .  ( l e , )  
/,,+~(.~) ~.,, 

It we know the value ]g, l'.,, --., /,',, previously,  we can compute direct ly 
lhe rel iabil i ty fi'om (10). h~ another  ease we first decide lho .,;,, fi'om (12), 
thc~  decide l,',, fi'om ( l l )  alld (13). 

4. General  ca.se. Whorl  u classes are e]mracterizod by  the m yariato 

mf imodal  dellsit y fimctior~s A (x, ,  :c~, ..., x, ,) ,  f2 (x,, x~, . . . ,  x, ,) ,  ...,J;, (x~, x.,, . . . ,  
�9 G,) rcsp-~tively,  we put  the rel iabi l i ty  P, as follows 

l " - -  l', ~ i  f ,  d R  , + k., f "  f, d IL  + ... + k,, f j : ,dR , ,  (14) 

wl~erc l'~ + ],'~ + -.- + /,', := 1, mul R,, is a (.ertaill regioll iu  'm-dimensional 
space, and /7,, + R., + .-. + ~,, equal to the whole space. F r o m  OP/Ok'~ ---- 0 
we c'm deduce immedia te ly  

;,, t'f  r,: dl:,  -- dlL2 . . . . .  . , dt?,, 

and  if  wc put  tim im'rcm~nt  A P  of P equal to zero ibr the infin.itesimal 
i t tcrcment  AR of some rcgioE R~ aml the same decrcmellt  of adjacent 

region R,,, we have 

.f, ( .g,  .c2, . . . ,  .,:,,,) = /"__e. (1(;) 

. t ; (x , ,  x..,,-.., .~,,,) Z',. 
No we tlrst decide the regiolls R~ ti'ont (15) anti then  compute  P fi'om (16) 
mtd kl + 1,'2 + -.. + k , , - -  1. 
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