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UNA VEZ MAS SOBRE LA ESTIMACI6N DE LA DESVIACI6N ESTANDAR

por

L, CURELARU y V, ci. VOD'A

EI pr opo si to de este trabajo es hacer un recorr;-.

do po r el temo de 10 e s t irn cc io o de 10 de s vi o c ion

e st cn do r de uno pob l cc i on normal. AI final. se pro-

pone un e s t i rn o do r I i n e o l para (J basado en el ran-

go muestral y se Ie cornpor o Con el estimador cia -

sica bos odo en el ron go. Se dan t omb ien tobias re-

I acionadas con el dicho estimador para diferentes

t o m ofio s de I a rn u e s t r o ,

1. lntroduc cion. SoiJr(' Iii ""'limaeioll de la d.,s\ iac io n c~"illdar de una pobla-

t'ioll normul N ( Il
? '

o -) "'l' ha (''''('rilo nruch o, pcro par('('(' '1U(' loda\ ia (,I t r mu no

En 10 'lIlt' sif!uc, ..011('('11I l·ilft'1I10.....Ia illellci,"11 ell 10.....•....limatloft, ....lillt'ales de o ,

t~SI)("·ialmcnl(' nn 10 r('kn'lIlt' a SII ....apl ica('illlll'S I'll la prii"liei! ,ft.1 ('()IIlml I'sli!-



distico de la cal iliad.

2, Algut/as pal ab ra s sabre fa e s t im acio u de (J. Sea Xl' '\2"

normal N( /l .. a 2)muc stra de tamaiio 1"1 to rnuda dc una pohl ac ion E~ hir-u sa-

alia de do s mu nerus

1) t ornando la rail: cu adrada de los estimadores para la vur ia nza, por I'jl:m-

plo :

[
_L

n

n
L

i> 1
(1)

n

n
~..:..Xi'i = 1

dOl1lle x=

2) cou s.truyen do est imadore s l iueale s <'on la ayuda de e s tadis tica s de or de n

o (2)

d oudc aif R, en'> 0 (e" dqJ<'nd" de l f amafio de la muestra l.

Los meilldos /IU" pnedcn cmpl cur-«: para ublcncr los ul r imo s son 1~1 mel.udn de

la ma~ima vc ros im il i iud )' r-] m('ludo de los m in imox euadrudo s (vc asc Lloyd,1952~

Dehemos suhrayur quI' para Ius cst unadorc s de l tipo (1) las propi<'dad,'s de II'"

('sl i madorl"'-' ~. a 2 no subs istcn para cst imadorcs dc la d(:sviaci':.n 1",landar .

Por I'jl-rnplo, ~-prupil'dad <I., s('r in.-,;(·sgadu no ."1' cu mpl« para s ,

Enlon!'"s, di\l'rsos l'(wl'icil'ull'''' han sidn prupue stos para ohtc m-r (',-.;Iimadurf's

insesgadu,..:; para (T Con Iii aynda dc's 0 s 1 ' (Ve ase : 'Boll'll, 196H, Brugger,1969,,



Cllrt·I."I, ['Hi8, Jam'll, 'I9IiU) .

n im i zaurl .. ..t 1["III"d" error [nome dio cu adrat ico (""".",,- "lJlI.lr,·-error"), "sl" .....; :

/II i}/ into (3)

(:lIalldo ha)' 1111 1' .."limador ills""g"do para (J - ""a (J- (·nloll.·.·s r;lpid"" ... n n: 1'1"'-

d.· oOI"ner,,;e un l'stimador de t ipo MMSE (eon error prom c di o cu adra t ico nri n imo r-

·'minilllllni-Illeall-sqllart·") .. seogielldo 1111eocl'i(·ielll ... k" para (.[ l'1I,,1

F,(u-kci/
11

IIIioimo (4)

(Ve"tie M"rko\\iu:, 1968, SllIarl', '1969, U';\go"lino, 1970, V..da, 19721.

E,,; import an u- tUmoii'n an .. tar que PIII'(!<-11l'onslrllir",' .·.slilll"dort·" l i n r: "Io-" p"-

ru a s- in ordellaI' la mur: ...-tr a,

"(1*

111
X.-~, (5 )

n
111 - - 2 ' .\,'-x

" i=c]
(0)

I',S lu Ilamada d es riac iou medi a.

Tambil"11 va lr- la p,,"a un ut ar qlW 1'1 ""Iimador ('on"lrllido 1II1'dialll" la d ite re n-

cia ut « d ia de (; ill i (.. (;in i 's III(' a II - d illI' rr- n(.I" , )

Tablas 1"(·I't-I'I·nl('s al ('cllelltU prtlf'lif'u d,' .. "los (·slilliaclort· ... ,,(' "111'11('1111'.111('11

"I al'l il'lIl" dl' Zill·k (1%4)

En g('1I1'ral, losesl.imadorl·s lilll'alt-", basad .. s "11 \alorl'''; 11I1I1·"lral.·... 1111 ord .. -



nr i l i tu d .. -. elll,"I' I.. dil'c"'·II(·i .. lI,..dia d('(;illi \ .. i"l"lo,.; ('.-.tilll"d"I"(·"; lill,·ak.-. '·OIl-'ll"lIi-

,I",.; ""Il Ii,'" (·."""di";l icas dr- urdell (\,pas(' UO\\lItOIl. 1966 y IJ' Agosl in o , J')-;-I)

I ilHad"l" lill"al para () . (·,.;Ie (',.;1 imudor deLe t e n e r una .. u-rt a "holldad" ('11 ('I S('II-

tirl o e s t ar]i....'i(·o, (·,.;In ""; ;

Sj ,no .-;,. pll('dell uhlf'lI('r ell ludu"" los ea,.;o,.;d ich as pl"opicrladf's, f'lIl.olle('s IIU....

con te ntare mos COli la propiedad (h~S('I" a....iu to t ic ament c ill"'f'sgado u It'II('r as iu to r i-

Ca'Il('lIlf' la propi('dad ric '\IMSE.

lill COlljllllto (',,;p(,f'ial fir- .. ,.;Iilllad"rf·s lillf'a/('''; SOli a(jill' Ilos ('oll,';Jrllidu,.; COli la

aYllda d(· lu,", IlalHiHlo,.; ps eado-raogo s,

5i x
(I) '\(2) < ... < .\'(1/) (·s IIl1a muvs tr a ordenada , cnt onc-r s ('I (·";Iadigrafo;

"\/1' ; L J) -·\·W (7)

";(' llama ps e udo-rau g») de ord e ir i , Para; -; J ohICII('11l0"; illlllf'(lialalllt'III.C ('I rail'

go de la lIlu(',.;lrn

11'( 1) x -x .
(17) ( 1)

(8)

('-,:>talldal"('ulI,.;lru id" ....1111'.1 i an 1.(' p.'i('lIdo-rall!:!o,.,. I,a lIlayoria St' c ruuo ntru n CII IIU

tr ahujo (IP IlIi('";(,,,'\'od5(IY7L) 'l"e e";I,1 pllhli(·ado ('II "Trahajo,.; d.. E....tadisli,·a"

(Madrid) ,J'J71. \ "I. \ \\ 1'1" 71 ·(J8

Hay larnbi';" "Ira IIHIIIl'ra .If' de""arrollu ,'II la (,....liIlHCioll .1(' a SlIpouiclldu (jill'

Y8



1'1l lamado co eti c iout e de iar iario u dado por :

I I ,\' ( 7)f "II( c t N f1 : <J - , f1>0

I'S cunoc idu. Enlollees podl' III OS I's(Tihir X I N (/1 '1/ Ii 2) ) 1,1 pruhl r-ma .II' I'S-X '

19(2)

3, Un e s tima dor b a s ado en el rallgo, Es b irn sahido qUI' en la pril('lica del

c ou tro] es tad is ti co d e la ca l ida d sc: lisa I'nTuenlf'lIIf'ull' 1'1 c:"'limad"r :

1
-_.- • w(l)dn

(9)

d ondc 1 es 1111 coe Iic ien te que dl:pellde del ta maiio dl' la mu('slra. Se ",abe ram-
rill

hien quI' (9) es in,sesgado, esto I'S :

t: ( a )
ll' ( J)

a lilll Var ( a )
/I 11'(1)

o (10)

EI prohlcma (lUI' apareCt' aqui ('," f(UI' la elic ieru: ia (1(, dirho co,;lilllador df'cn"'t'lIIuy

rapid .. f'lwndo PI tu maiio d(' I .. lIIut'slra ('rI'Cf'.

Una a lt crna t ivu para 1'\'i1ar,;sla lalla es nt i l izar 1111 rall;!o proll\('(!i0, (Ii\ idiell-

do la 1II1 ... s tra "II grupos c quiuume rico s ~ lomal1l1" para ".fda g-rup" "'II rall;!o.

UII mt'lodo para evit ar 1'1 us» dl' 1111rill1g-0 prollll'dio pUI'dt' s,'r 1'1 siguit'lI\('

Sl'an xl' x), . , .. X \ alorl's sl",,'sj\'o:,; 0(,11'11idos ,'n un ('ierlo prot'esn : orclP -
_ 11

lIan<lo los \'al"rl',s, II'I11'1II0S :

• x <
(1) '\(2) ' .... < x

(11)
(1 J )

Para ('ada dos \'alorcs urlknados, "akulamos .. I rang", ('510 I'S :
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(I)

", I)
(2)

", I) \(3) -\(2)
(1/- I)

II' \ -\ (/2)
( I) . (11) (1/ I)

C"II..;id"r,,,,,I,, I'"rd ('ada rail!!" ('I (',.;Iillla<lor del tipo (':1),1('111'1110.'"

I (/)
-di "'(I)

I (2)
d2 "t1)

I (11- I)

"il)d2
(I !)

o 0- r;rlo"rei]
IIII'd 11 - 1 I 17- 1

u
IIII'd.

II'
(I)

( I 5)

E~ dr' u o t ar 'I'"' para 1/ 'C2 Ir'III'IIlOS

U
ml'd

o
"( 1)

I
": l)d2

x -y
(2) (l)

d2
( Ih)

Ell I" 101'.101 J ,"''' dall \'Cllore", para
-1 -1 -1

rI" v (11-1) d2 para 1/--2(1)20.

'I"'lIi",,,I,, "II (""'lIla 'Ill" \I (II' i.: )
U'( I)

_1_ \I ar (1/ )
d2 (I)

17

Va/(fT ) v-. ( [J !lif'rI)
(J I

1/'(1 )
P2 (17)

\I a I' ( 1/' )
\I a r ( 1/'( 1) )

(I)

para ill,"; III i"llIlI'" "dorr'" 11 2 (/) 2U .
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2, 3. 4) .

~t'all Y(i)(i=I,2,

d = E(l'() -)',))
11 /I ( ( 18)

dolld,- "(~1II0"; t,,,,.'rilo :

1) (IY)

'1"-11"1110"; 1'111011('1'''; : 1/'(1)

VaT (IL' (I) ) (20)

Para IIl1'jorar .. I 1',.;1 ililador a \ umo-- a dl'lt'l'lII inar 1111 "'ll'l'i .. i"lIlt'llIed
,,(/1) para

!J/ in iJII(J (2 J)

2
cr - ? (L-r2)2 a! /I) u L (.:J d) -- a- (,,) E

II/p /!Ipd
llIiu into (22)

P.-ro

1:(,; t :
IIIl!d

.u (23 )

E (0 2 )
/!led

12 2 E (11'(;)
(,,-1) d

2

(24)

(25)

11I1



2
J:' ( 1/'(,)

1"1If'1II0SI'illallll,'nie

2
o

')
0'- (26)

EI micmbro i zqu ir-rd» dc',(27) cs una rllneion dc ai n) v para ohreuer el min imo de-

\,..1110,<; tomar la dr-r iva da I:on rcsp"clo a ain) , esto cs :

_.'L~J:l c- _ 2 dJl
a (1(1/) (1l,])el2

I 2.
ll(ldR(i) )+ d,;

(1/,1)2 d]
0, (28)• a in)

10 tin" suminislra 1'1 ,o.;iguif'nlf~n',o.;,dlado para (/(1/)'-

a(1/) (29 )

Enlonee,o.;, finallllcnic c-I Islirnador del lipll "IMSE hasaelo eu '" rango ('S

u* a (1/) a-
llied

II' ( J ) ( 30)

Es import an u- ,o.;ullra)ar qu,(' o " ,',o.;"i ,'onslruidll f1l1'dianlc un e s t im a dor s es g ado )

f'nlonces (3U) rf'pr"s"nt", .I" ,,'rdad. al!I1I nll'jor qUI' la ('ono.;lrucci'-'1I iniriu],

_ 7 .:': J
d17rVar(J~(J)ld;'J 5"danl'nla la-

hl a 3 para 11'-2(1) 20, Vallll'l'" para V{/I-(R(J) SOil lOllladll,o.;ell' las IuIllas lJol-

'('I'IH'1I10S i nllled ia l'lIl11'nll" qUI' :

d2
/I -0' (]f)



ci n) (32)

Var{tJ*)

En la labia 5 se dan valor es para

(34)

E[emplos .' (lIiesclI- Voda "He\"isla dl' Chill!il'" - BU"aresl, 1972, No. ~aW),p~lg.

49 L). I.os dato .....(jill' se dan a"ajo pro' i"II"1I lie 1111 l~i,'rt" 1"IH~rillll'lll.o qu) III j •. 0 :

----
2 3 4 6 7 8 9 /0

x. 1/26 1/26 1/-17 1113 1/42 1/80 1/32 II31 1125 //29
i

11 /2 n 14 15 16 17 18 19 20

x·
i

_._-_._---- --- -_._-_._---------

1/2' 1Il3 1140 1110 1115 Jl27 ///1 1146 1I33 1118

20

TenenJos inllll'diali1I11"IIII' : x.=215/2
i

/125 . 6

20
L (\i':\'yl.= J100.9368.

i'" 1
s 12.7752

//laX l'\i I
1< i< 20

1 14 7 III ill I x i I
l,i<20

1 JOO
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Elllnn{·('~

II' {./ I 114-:'-1100

L" I'lhl" I ""'" -su m in i--t ra
-I

d20 - 0, 2(,774 Ia lal.1'1 :\, h (20)

It'!I('lllflS

0,26774 , 47 12,58378 o' U, 25-Y2 < 47 c 12, /22.!-f

I,as .I if"rI'/w ia'" ""In' I"", Irl's l''''tiJlladon~" d,' a"'''" una ,'osa nuturu] porqu('

('II"", t ic ucn prol'i"dnd,'''' dil"'I""ult's.

EI f'",1 iJlla,lor (J I'S ins,'s,'ado.y rn tou cc » ':'1 St' debe l'oJII'.larar ,'on ('Il'sli-
1/' ( 1 ) '"

IlIad"r ill""","'gado I'0r u t'on",lru ido IIII'd iu n lc s .

I~I ,'--liJllad"r 'I' "'"d'" I iI''' ~tMSE ) f'UtOIIl'f'S la t'oJllpnral'ion "'I' d,~hf' IJal'er

1'0" ('I ",sl illl"d"r ,It-I I iI''' ~I\ISI': ,'ollslr"ido IIll'dianl" (J •
u'(I)

801ft Helle: EI ,s"l!nlld" uut or '(,"I'r(' ,sa "'u r""'Jllol'imi"ul" a ia Ur~l. Maria C.

REI'TNENCIAS

1. /\/i, M ,II, a u d Chan, I. K,: 011 Gllpta's es t im a tes u/ the param e to r s o ] the

u orm al dis trib u t iou . Bioll/e/rik.a 51, (/964),498.50/.

2 .Hellsoll, F, : A u o t e on t b e est i m at io n 0/ m e a u a u dr s t an d ar d d e ni at iou [ro m

qu a ut i l es . ,r f{u\,. Statistist, Sac. S("T. B, 1/ (1949), .91.IUO,

3 .. Bl a ud. N,JY .. (,ilbert, R. J) , Kapadia, C. H. an d Ou-e u. D, H : On t b e di s trib u-

t ion s 0/ the rallge and II/e(/ll r{//I!'e !or sallipies /mlll a IloTlilal pupllialiuli. B ia-

1!Ielrilut. 5~ (1966), 245J248.

4. Bloli/. (,. S/alislical Lslill/rlles alld Fralis/arliled He/a Vrlriables, ]obll Wiley

rlwl SUIIS. Neill)' ()Tk, 1958,



Bule-b. A. 11'. : Mure--olle uubiased e~liI~lfiiiulI of the ;talldard de tii a t ion, Ameri·

call Stalis/iriall. 22(3) (19613).27.

6, HI'e- aleue ll . J. V. : 0u e s tim atin g b ot b m eau and s taudard deviation of a u orm a I

popula/ion from tbe loue s t r o u! II ob s eroa ii ou s (abstract) AIIII• ,lIla/h.Sla-

lis/ (1953)

7.. f3rugger. I~. M ... A u ot e Oil the unbia se d estimation of the standard de ui at i ou

American Statistician 23(4) (1969), 32 ..

8. Cadioe ll, J. 1/ ... 'lbe distribution of quasi-ranges iu samples from uorm al PUPil'

l a ti o», All/I. Iorlath. Statis. 24. (1953),603 -613.

9 Cob e u, A. C ... 011 e s t imat in g the m euu an d s t an dard de'viatiou of trun c a t e d nor-

mal distributions. J. Ame'r. Statist. Ass. 44 (1949),518.525.

10 emelull. E. C. .. Pri orit v corr e c tio n , Amnirall Slat. 22 (3) (1968), 27.

11. D" Agostino, R. B ... l i in ear e st im ati on of the norm al d is trib ut iou s tan dard de-

ui at ion. Am('l"icau Statistician 24(3). (1970). 14-15.

12 D' Agoslino, R. H .' Au onnt ib us tes t for normality fOI moderate and large s iz e

samples. Biometrika, 58(2) (1971).

13. David 11-, A,,, Giri"s mean difference re d is cot.ere d. Biometrika 44(1968).282·6.

14. D(Iuid. 11, A ... Order Statistics. JOhl1 Wile\, a nd 50115, New York. 1970.

15. D ix on . II' J;" Estimation of the mean and standard de ui at iou of a normal POPIl-

lation A 1111 Matb. Statist. 28 (1957), 806-1309,

16. Downton, 1' ... l Luear estimates io itb pO/)'1Io/ll.al coe llic ients . BiOllletrika 53.

(1966), 129-141.

17. blfl'ing, G ... The (Isvmptotical d is trib ut ion of 'rangf! ill s an. pl e s from a normal

populatiou Biometrika, 34 (1947), 111./19.

18. Go1'idarajulll. Z ... On moments of order statistics and q na s i-rau g e s from 1I0r-

mal populations. Am;. Math. Statist. 34 (1963), 633·651 .

19. (;ovi1ldarajulu, Z. au d Sab ai, 1/ ... Estimatiu1l o] the p aramet e rs of a nrrrrna] dis-

tribution ici tb knoIV17 coefficient of uaria tion, Rep. Stal. Appl. Res. JUSE '/Jol.

19 (3) (1972), 1.14.



20 Grnbb s , I: I: an d Werl/'er, (.' I..: 'lb e b e s t uub ias ed e s t im a t e o! pO/'llla/iIJl!

«t a u d ar d d, ri a t ion bas cd Oil f!,I'OIl/, rall{!,.'S ./ :llIIer. Statist. Ass -+2 (Il).f' J.

224-241,

21 C;lIpta, II, 1-:, : 1::,/illl((/il}1I oj/be m ca n a ur! s/alldord del ia/iull 0/01101'11101 /IU/III'

iat io» [roru a ('ell:,ured 'i((III/,I", Hiullle/rika jl) (1'))2), -'hO-T'l

22 Harter, N, L. .' Tables o] rrJllge and s t n d e ut i z e d I'OlIge, A 1111. Matb., Statist. 31,

(1%0). 1122.1147.

23, Hartley, H. O. : NlI1IIeri,al e ual u at i ou o lrb « probability illtegral 0/ rang e . Bio-

nr e trile a. 32 (1942). 309-310.

24. ll artl ev, /I 0, and P'e ars o», I:. S, : MIJllle?l/ cOllstallts [or the distributioll 0/

rallge in s m a l l s am p l es . BiOllletrika 33, (/951), 257-8.

25, tl ol t z m a», W. H. : 'lb« n nb ia s e d ...s t im at e o] tbe /Ju/mlatiul1 uar ianc e an d stall-

rlard rlel'iatil)l}, AIII('/',./. of P'sycbol o gy 63 (1950), 6/5-617.

26, l l ie s c u , I) V" s i Vnda, V. Gb. .' As u pra ddel'lllillarii rap ide a U110r parame tr i

s t at is t ic ] Calita/l'a I'l'()du('~iei 'ji Mdrologie, pol l l! XIX) 2 (1972), 99-102 .

27, l l ie s cu . IJ. v. a n d Vod'lf, v. (;b .' Oil th e estimation of s t au dard deria t io u /01'

a lIurlllallw/lJlla/ioli "Traba/os de F st a disric a :", Madrid 1974 , uol , XXV,

/JIJ. 7 j -98

2K . j arrctt, I~ F : i\ m iu or ....vc rc is v ill /lis tory, Alllericall Statis/iciall 22(3) (1968),

2 5-2(j.

29. jOIlC'a, /1 J:' : II IIse/llll11e/hod lor /be rOIl/ille es/imatioll oj dispersioll jrolll

lal'l~e .,alll/,I,·s HiulII"'rika, Jj, (1')46).274-282.

30. jOlll'S, (; tiL K((/wdia, C. H" Oll'ell, D, B, alld I3lalld u., J>. : 011 tb ... distribu-

/ioll u//he qllasi-rollf!,e alld lIIid-rallg(' /01' salll/;Ies /rom i/lIormal popula/ioll ,

T"'lhlliul/ J<.eflurt No, 20. T/J<'lIIis COli/rae! ne/;I, 0/ S/alis/ics, Soulhem Me-

thodisl 1'lIil'('rsi!y, f)allas, Texas, US/I. 1969.

31. Kama/, A. U. .' f) isiriblltiull /h('ury 0//11'0 eslillla/('s .for slrllldmd d"'IJiatioll ba·

sed 1m secoud Ilmia/e dil/er'·lIcl's. Bill/lle/riRa, 41 (1954), 1-11,

lOb



32. Khan. N. A. : A nrrt « Oil es tim at ion 0/ Ih~' me a» 01 a uor nra l d istrib ution ui tb

kliOIl'1I coe//icil'nt o/t'arlalioll.}. ;II/Ier. Slrllisl. Ass. 63 (1968), JOlY- 1041.

33. King. F. P. : Estimatillg tb e standard d e ni nt io n 0/ a normal potrul at io n . lnd u s-

tri al Qllality Cout ro] IO(2!. (1953). lO- 33.

J4. Klildur!/. (;. " Maximlllll likeliboud e s t i tu a t ion of t b« <t a ud ard de ti a t ion uJ a 1101'-

m al r au do n '/'ctriable ubcn the sail/pit- is groll!wd, Skalldillauisk, Ak,tllariptids-

kri/ 41(/95'1)). 18~36.

35. Lloyd, E, fl. : Le a s t squares e s t im at io n of lo c a t i o n aurl s cal e !U!Talllf:'!ers using

order ,~/(/Iislics. Biumetrika. 39 (1')52). 88-y5.

36. MarkO'll'itz, E. : lvlinimulII-mean-sLllIare-erro!" estill/aiiull o/the standard de/.'ia-

tion o/the normal distributioll. Americall St.atis tic ia» 22(3) (/968), 26.

37. Mead, R.: A qui c k method 0/ c s tim a t iu g tb« standard de niatiou , B iumel,ika .

53, (1966).559-564.

38. Mustdler. F. : 011 some useful .. ill e/ihie III " st at is t ic s . AIIII• Afath. Sialisi.

17 (/946), 377-408

39, Nair. K, R.: The ef/icieucy 0/ Giui» met/,! di//el'('l(c,', HIIII Cal,"//(/ S/alisl

Ass. 2 (1949), 129-130.

40. Nair, 1< R, " Ef/iciencies of cerlaill,lillear s vs t e nra t ic s t at is t i: for pslimatillf!.

di sp e rs i ou [rom u orm al s am pl e s Hiull/Pirika. 37 (19501• 182-183

41.Nalr, U. S -, : The s t an dar d error o/Gill{s /I/('all di/l,·re/'/ce. f3ioll/'{lrik,a 28,(/930)

428-438. .
42. Nell'lIIali. J). : 'Ib« ~islriblltioll uJ rallgf' ill s am p l e froll/ a IlOr/llal /Jr)/l/dr!lio~1 ",x-

pressed ill terms 0/ ai/ iudl'pl'lIdelll "slill/ate 0/ slalldard del'ia/ioll. Biomelri-
, "

k,a 3 I (1939), 20- 3 0

43. Oder/eld. }., J'll'szcyuska. E.: Lit/iow)' estywalor odcbv/(,JI'/(/ sredlliego II'

!Joplllacji uormalnC'j .• Zastosorualli(/ Matl'/llaiyki. 6 (1% I). II J-117.

44. Ogall;a, J. : Colltriblltiol/s lu t!J" tbC'orv 0/ syste'l7l(/tic slatistics, I. Us(/ka ,\I" ..
, { , t '

thematics Journal, ~ (1951), /75-213.

lUT



45, Pearson, E, S, : The percentage limits [or the distribution 0/ range in samples

[rom a norm a! paplllatioll, R ium('trika 24 (1932), 404 - 4/7.

46. Pearson, E, S, : Th,' probability integral 0/ the range in samples 0/ 1/ ob s er-

u at ion [nnn a uorm a l pupllla/ioll, I. Foreuord au d tab l es . Riumetrika 32 (1942),

30/-308.

47, Pearson, E. S. : Com par is on 0/ twa approximations to the distribution 0/ the

range in small samples from normal paplliatiol/s, BiU17letrika39 (1952), 130·

136,

48, Pearson, K. : Historical note on the distribution 0/ the standard de ui atio u 0/
samples 0/ any size drawn from an indefinitely large normal parent populat ion,

Biometrika 23 (1931), 416 -418.

49. Fl e s z cy nslea. E, : T'ab el a wag iiniourego estYl/latora od cbvl enia sre dn ie g o w

papllLacji n orm al nc ]. 7astosalllallia !I'latematyki, 7 (1%3), /17 .124,

50, Prescott, P. : A s im pl e method 0/ estimating dispersion from normal samples

AppliedStatisfics. t : (1968),70.74.

51. Prescott, P, : lise o] a s im p l« rang e-ty]:« e s tim ator 0/ in tests 0/ hypotheses,

Biometrika, .58 (197 t), 333-340,

.52, Sal/delills, M. : 01/ the e s t im ati on of the s tand ard de ui ation 0/ a normal di s tri-

bu t ion [r om a pair of pe rc entil e s Skal/dinalJisk Ak.tn.arie t id sleirf] 40 (19.57),85-

88.

53. Sarhan, A, E. : lis tim at ion of the m e a n and standard deti at ion by order statis-

tics, I, A/"Ill. Math. Slat. 25 (19.54), 317-328 .

.54. Sarhall. A, p. r, and Gr('('l/berg. B. G. : Contr ib ution s to Order Statistics.John

Wiley. an d SOI/S, Ne u: Y or]«, 1962 .

.55. Stllart, A, : R e duc e d lIIeal/-sqllare-f'fror-estilliation of aP

Am eric an Statisticia'll 23 (4) (1969), 27-28 .

in u orm al samples.

.56. Tikll, M. L. : Estimating the meal/ and standard deviation from a censored nor-

m al sample. Biometrika, .54 (/967), 155-16.5.

108



57. 'lip pe u, L. fl. C. : On tb e I'XIH'III<' indil.'irlllals and the r{i1lge 0/ s a mtrie : t ah e u

[rom a norma! popul atio n. tljOlllelrjka, i7 (i')25). 155·165.

5l3. Vudii, V. Gb, : Special Cbap ters ill ANi/in! S[rllistie., i c ur s a dada en e l i u s t i-

tut o .11' Cib erne t ic a d« l a /vc ade m ia de (if?lI,ir/s, Lu ll ab a nn, Cub a, n"'ro-jil-

n i o . i9n).

59" Zitek, /:1'. : 0 peunych e s ty matora cb od cb vl e ni a stcnrd ard ouego Zaslozo{/'al'lia

Matematyki /(4) (1954), 342-353.

T abl as «st adis t ic as

60. Bolchell, L.' N. )' Smyrnoll, N. V, Tablas de Estadisliea Matematiea (e1l r u so ),

Mosctl, Nauka. 1965.

61. Haid, A. : Statistical Tables and Furluulas, [ob n Wile)' and Suns, Ne,u' Yurk

1952.

62. Uau, C. U Mitra, S, K. au d Matt/wi, A.: fe'oflllulae aud 'lable s /01' Stalistical

Work. Stalislical Publishillg S()ciety, Calru/ta. 1966,

Celliro de Fstadistica /'<Ialelliatic;a

Acadelliia de Ci e n c ias de UUlIIClllia

B//((/resl, UUlllallia •

lUI)



'lab! a 1 v atore s
-I

d
/I

y
-,

d2 /(/1-') para n=2(1) 20

- /
-1 .t r/

/I d d2 II d Co2
n --- - _.- II

'/1- /
11- /

2 0,88622 0,88622 12 0,30689 0,08056

3 0,85524 0,44311 13 0,29976 0,07385

4 0,48573 0,29540 14 0,29353 0,06817

5 0,42')93 0,22155 15 0,28803 0,06330

6 0.39456 0,17724 /6 0,28312 0,05908

7 0,36977 0,14770 17 0,27871 0,05538

8 O,J'iI22 0,12660 18 0,27472 0,052/3

9 0,33669 0,//077 19 O,?7107 0,04923

10 0,32493 0,09846 20 0,26774 0,04664

11 0,31517 0,08862

1..---___ .__________. ___ - ---- - - ---------



Tabla 2 \I al or e s par a II 2 (J) 20

11 PI P2 n PI P2

--
2 0,78539 0,78539 12 O,09411i 0,00649

3 0,73 J.i.4 0,19635 13 0,08985 0,00545

4 0,23593 0,08726 '14 0,086/6 0,00465

5 0,18484 0,04908 15 0,08296 0,00401

6 0,15568 0,03141 16 0,08016 0,00349

7 0,13673 0,02182 17 0,07547 0,00307

8 0,12336 0,01603 18 0,07547 0,00272

9 0,11336 0,01227 19 0,07348 0,00242

1O 0,10558 0,00969 20 0,07168 0,0021t<

lJ 0,09933 0,00785

-- I -

Lll



Tabla 3: v alore s b (/I) para rI"'2(1)20

I

n ben) 12 ben)

2 0,56419 12 0,29032

3 0,54209 JJ 0,28458

4 0.41072 14 0,27951

5 0.37779 15 0,27498

6 0,35484 J
16 0,27091

7 0,33771 17 0,26722

8 0,32433 18 0,26385
I

9 0.3JJ50 19 0,26076

10 0,30451 20 0.25792

J 1 0.29689
-

1]2



Labl a 4 Va/ores dJl) para II -r.. 2 (I) 20

n cl n) 11 • (1/) I
I

2 0,36338 12 0,05399 I
3 0,36599 13 0,05063

.
4 0,15442 J-+ 0,04776

5 0,12127 1j 0,04529

6 0,/0068 16 0,04313

7 0,08669 17 0,04123

8 0,07656 18 0,03954

9 0,06888 19 0,03803

'0 0,06286 20 0,03666

I 1 0,057<)9
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'Fab l a 5: Vafores Q (II) por 11 '" 2 (I) 20

2 2 2
eX (II)11 d II V fir ( I< ( I)) (V ar(l? (I)) i dll)

2 0,92534 4,00000 0,23133

T 1,07900 4.65002 0,23204

4 3,2BOlib 25.12536 0.13057

5 4,03912 37,90323 0,10656

b 4,61933 51,01373 0,09055

7 5,07737 64,12486 0,07917

11 . 5,44866 77,06434 0,07070

') 5,7568/ 89,75099 0,06414

/0 6,01707 /02,13892 0,36446

t t 6,23999 114,21069 0,05463,
12 6,43.f35 . 125,96852 0,05107

13 6.60525 137,4/208 0,04806

I.f 6,75667 148,55173 0,04548,
/5 6,89297 , 159,40224 0,04324

/6 7,0/550 169,96989 0,04127

17 7, /268/ /80,27/17 0,03953

/8 7,22843 190,3/803 0,03798

1';1 7,32174 1_~220' 0,03658

20 7,40695 209,694/) 0,03532

.1,14


