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Cpeµ;II CTaTIICTII'IeCKlIX ~eToµ;oB, IICil0llb3YCMblX B pa3lllI'IHblX o6rraCT.IIX HayKU II 

TCXHUKII, ll!UpOKOe pacnpocTpaHenue norry'IIIlIU MeToµ;bl, OCHOBaHHble Ha nenapaMe

TpU'ICCKlIX CTaTIICTIIKax. B 'IaCTHOCTU, B 3a~a'!ax <pII3IIKII BblCOKUX aHeprnii, TaKUX 

KaK·nrranupoBaHne axcnepnMenTa, o6pa6oTKa axcnepnMeHTaJibHblX µ;aHHbIX u ux co

nocTaBrreHue · C TeopeTll'ICCKHMU Moµ;err.lIMH, aKTllBHO IICil0llb3YIOTC.II nenapaMeTpU-. 

'ICCKlle Kp11Tepmt na OCHOBe CTaTHCT1.IKU w~ [1,2]. . 
B pa6oTe [3] npeµ;rro:iKcHa HOBM CTaTUCTHKa TaKoro Tima 

00 

w! = nl j [Sn(Y) - P(y)]3dP(y), (1) 
-oo 

rµ;e P(y) - TeopeTII'Iecxrur, a Sn(Y) - aMmipll'IeCKM cpynxn;nu pacnpeµ;errenu.11 err)'~ 

'IaMHoii Berrn'IHHbl y, n - o6'beM Bbl6opxu. ,D;rr.11 npaKTII'Iecxux npnMeHeHnii yµ;o6en 

aJire6pau'!ecKnii Iiuµ; CTaTUCTIIKn (1) 

3 ,/ii, n [ 2i - , 1] { [ . 2i - 1] 
2 

1 } 
wn =;== -8 t1 2P(y;) - -n- 2P(y;)- -n- + n2 , (2) 

rµ;e y1 < y2 < ... < Yn - Bapuan;noHnblii p.11µ; no Bbl6opKe o6'beMa n. B [3] Bbl'I~ClleHbl' 

cpeµ;nee 3.Ha'IeHIIe u µ;ncnepcu.11 pacnpeµ;erreHil.lI. w~,.a TaK:iKe Ta6rrun;bl npon;eHTHbIX 

TO'ICK µ;rr.11 MaJlblX n. 



IIpon;eHTHhie TO'IKJI 6hinII no:iy'leHhI c noMOiqbIO reoMeTpn'lecKoro MeToµ;a MoH

Te-Kapno B COO,TBeTCTBIIII c MropIITMOM, OilIICaHHhIM B pa6oTe [4]., Oµ;HaKO TO'I

HOCTb OHa'leHHH npon;eHTHhIX TO'leK HeBhICOKa II MO:lKeT OKaoaTbCH HegocTaTO'JHOH 

p;ll.ll npaKTII'leCKIIX npHMeHeHHH. 

', BBHµ;y Toro, 'ITO OWH6Ka B on;eHKe q>yHKIJ;llll pacnpeµ;enemrn c IlOMOiqbIO yKaoaH

' Horo MeToµ;a y6hIBaeT KaK TN (N - 'IIIcno paohirpaHHhIX cny'lan:HhIM o6paooM BhI6o-

. poK o&beMa n OHa'JeHuii:, CTaTHCTHKH w;), µ;M µ;ocTH:lKeHUH 6onee BhICOKOH TO'IHOCTII, 

Heo6xoµ;IIMO yBelIII'IIITb N Ha 2+3 nopHµ;Ka. 8To BegeT K nponopn;uoHallbHOMY pocTy 

BpeMeHII BhI'IHClleHIIH, npeBparqa!I paccMaTpuBaeMyIO oaµ;a'ly B Tpyµ;HopaopeWIIMYIO 

Ha 8BM npo6neMy. 

B HaCTOHiqeii: pa6oTe npeµ;n:o:iKeH MeToµ; BhI'IUClleHHH npon;eHTHhIX TO'leK q>yH

KD;IIII pacnpeµ;eneHIIH w; µ;M Manhix ofrbeMOB BhI6opKII n, npegcTaBlIHIO~IIii: co6oii 

MOµ;Hq>IIKaD;IIIO noµ;xoµ;a M.HOTTa (5], IICilOllb0yeMoro µ;nH onpeµ;enemrn npon;eHTHhIX 

TO'leK pacripeµ;eneHIIH C'raTIICTIIKII w;. MeToµ; OCHOBaH Ha 'IIIClleHHOM onpeµ;eneHHII 

xapaKTepIICTII'leCKoii: q>yHKIJ;IIII cTaTHCTIIKII w; II ee nocneµ;y10~ei'r IIHBepcuII. 

2 MeTop; BhPIHcrreHHH 

BBeµ;eM nepeMeHHYIO x = P(y ). Korµ;a y npo6eraeT BCIO µ;eii:cTBIITellbHYIO ocb, x 
n:oMeHHeTcH B IIHTepBane (0,1); npII :JTOM paBeHCTBO (2) npnHnMaeT Buµ; 

3 ..fii, n (' ,2i-1) [( 2i-1)
2 

1] 
~n = -8 ~ 2x; - -n- 2x; - -n- + n2 . (3) 

PacKpoeM cKo6Kn B Bhipa:iKeHIIII (3) n npnBegeM noµ;o6Hhie 'lneHhI: 

3 vn ~ (. ~· · 2 2i - 1 3i2 
- 3i + 1) • 

_ . wn = - 2 ~ 2x; - 3~; ~ + 2x; n2 . + Cn. (4) 

KoHcTaHTa Cn B '( 4) paBHa 

C l ~ ( ·3· 6 •2 - 4. 1) 1 1 
n = -y L., 4i - i + i - = 4n 2 , 

4n2 i=l 
(5) 

'ITO COBIIaµ;aeT •c MaKCHMallbHO BO0MO:lKHhIM 0Ha'leHIIeM w; (3]. 
O6ooHa'IHM 'lepeo z; BelIH'IIIHY . , , 

, Z~=Cn-W~. (6) 

Criy'IaHHa!I Be!1II'IHHa z; npIIHIIMaeT 0Ha'leHirn Ha OTpeoKe (0, ½n½], ~ C_OOT~eTCTB;IO

~aH eii: q>yHKD;Irn pacnpeµ;eneHIIH F(z) paBHa HYlIIO Ha (-oo, 0). IIcnonbOYH xapaKTe

pncTII'lecKyIO q>yHKIJ;HIO «I>(t) Benu'IIIHhI z~, MO:lKHO oanucaTb µ;BoHHoe HepaBeHcTBO 
(5] , 

· . . h · 2 00 sinhk1r [ (br)] 
, :"(h) ,$ i+ ;·E ±Re «I> T $ F(h) +[1 - F(,\)], 0 < h < ,\, (7) 

, o6ecne'IIIBruo~ee µ;ocTaTO'IHO npocTyIO npon;eµ;ypy BhI'IIIcnemrn <f>YHKD;IIH pacnpeµ;e-, 
lleHHH F(z). ' 

2 ;; 
·:,:J.:_~,,_._ 

i ,,· 

i 

" 

2.1 BhPIHCnemrn xapaKTepHCTH'lecKoii: q>yHKIJ;HH 

XapaKTepnc-rn'leCKall:1q>yHKD;HH «I>n(t) cny'lan:HOII BelllI'IHHhI z~ no onpeµ;eneHIIIO pa

BHa: 
• 1 Xn X2 [ vn n ' 2 • _ 1 

«I>n(t) = n!/ [···! exp it-f ];(2x1-3xJ~+ 

3i2- 3j + 1 ] -+ 2x; n 2 ) dx1 ... dxn• (8) 

BBeµ;eM o6ooHa'leHire 

I(x, t, k) = k! j j ... f exp it~ ~(2xj-3xJ
21

: l + 
x Xt x2 [- k • 

0 O o , J=l 

. _ 3j2-3j+l)] + 2x;_ n 2 dx1 ... dxk . (9) 

3aMeTHM, 'ITO J(l, t, n) = «I>n(t). 
3anuweM peKyppeHTHOe COOTHOWeHire 

ix {·fo[ 2k+l 
I(x, t, k + l) = (k+ 1) exp it2 2y

3 
- 3y

2
-n- + 

0 

3k
2 + 3k+ 1]} + 2y n

2 
I(y,t,k)dy, - (10) 

cnpaBeµ;nnBoe npu k = 2, 3, ... , n - l. ,Il;nH Toro 'IT06hI oHo uMeno MeCTO u npu 

k = 0, l, onpeµ;em1M I(x, t, 1) B Buµ;e _. 

' X [ /- (' 3 2 2 )] . , , y n 3 X1 X1 -
I(x, t, 1) = j exp it2 2x1 - -;:;:- + ~ dx1, 

0 

(11) '. 

a I(x,t,0) nono:iKIIM paBHhIM 1 µ;nH rr106hIX x u t. 
<l>ynKD;IIIO «I>n(t) He yµ;aeTCH BbI<incnnTh n3 (8) aHanIITH'leCKn, oµ;HaKo, ucrionboyH 

(9), ee BelIII'IIIHY p;lIH mo6oro oaµ;aHHOr0 t MO:lKHO onpeµ;eJIIITb nyTeM 'IHClleHHOrO HH

TerpnpOBaHIIH. ,Il;nH :JToro BOCilO:Ib0yeMCH npuMeHeHHhIM B [5] MeToµ;oM BhI'IUClleHIIH 

I(x, t, k) na peweTKe x; = * (j = 1, 2, ... , m), rµ;e m µ;ocTaTO'IHO BeJIHKOj Hemr<rHHhI 

I(x,t,k + l) onpeµ;errHIOTCH na ocHoBamm ona'leHni'Il(x,t,k) B yonax BhI6paHnoii: 

peweTKH. 

6.I(x,t,k) = I (x + :,t,k)-I(x,t,k) 
- . .. 

IIono:iKnM 
(12) 

II 

. · _· {· fo[ '(r) 3 (r) 2
2k+l fr = (k+l)exp it- 2 - -3 - --+ 

. . 2 m . m n ', 

· · ( r ) 3k2 + 3k + 1] }-- 'r , + 2 -
2 

I(-,t,k). 
m n m 

·- c13Y ·: 
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Mcnom,oyJI (10) n (12), norry'IiIM · 

x+.L· .. . Jm { . fo [ · 2 2k + 1 ~I(x,t,k+l) = (k+l) exp zt2 2y3 -3y -n-+ 
. X 

3k2 + 3k + 11·} . ., 
+2y n2 . I(y,t,k)dy. (14) 

,Il;JIJI Bbl'IJICJieHHJI ~ I( x, t, k + l) ncnom,ooBaJIIICb KBaµ;pa TYPHhle IIHTepnomrn;u

OHHble q>OpMyJihl, BO.lITble no paoµ;erra E Ta6nun; [6]: 

~ I(0, t, k + l) = (251fo + 646ft - 264/z + 106/J - 94f4)/(720m )_, 

~I(.!., t, k + l) = (-19/o + 346ft + 456/2 :_ 74/J + llf4)/(720m), m . . 

. ~I(;;;, t, k + l) = (802(!, + fr+1) __: 93(fr-'-1 + J,+2)+ 

+ll(f,-2 + fr+3)]/(1440m) µ;JIJI 1 < r < m - 2, 

~ J(m;;:Z, t, k + l) = (-19fm + 346fm-1 + 456fm-2 :- 74fm-3+ 

+11fm-4)/(720m), 

-~ J(m;;: 1
, t, k + 1) = (251fm + 646fm-l - 264fm-2 + 106fm-3-

-19f m-4)/(720m ). 

IloJIO)KIIB I(0, t, k + l) = 0 µ;JI.II mo6oro t, oamm1eM TO:lKp;CCTBO: 

r o r (p- l ) 
I(-, t,k + l) = L ~I -;;:--:,t,k + 1 , 

m p=l 

r = 1,2, ... ,m, (15) 

KoTopoe orrpeµ;emreT rrpon;eµ;ypy Bbl'IIIcJie_mrn xapaxTepucTn'Iecxoi'r <f>YHKI:(IIII 4>n(t) = 
I(l, t, k ). ThK KaK µ;nH Bcex paccMoTpeHHhlX n II pHµ;a oHa'IeHun: t yneJIII'IeHne 'IIICJia 

pao6uem1n: m OT 500 µ;o 800 He rrpunoµ;nT K IIOMeHeHIIJIM F(h), npeBblmaror.qnM rro 

a6coiJ:ioTHOn: BeJIII'IIIHe 10-10, TO µ;nH Bcex n rrapaMeTp m oaµ;anaJICJI panHhlM 500. 

2.2 liHBepcn.H xapaKTepncTH"<IeCKOH q>yHKn;nn 

Ilpon;eµ;ypa IIHBepcun xapaxTepIICTII'ICCKOH q>yHKI:(IIII OCHOBblBaeTCJI Ha HepaBeHCTBe 

(7), xm KOToporo BIIµ;Ho, 'ITO TO'IHOCTb orrpeµ;enemrn F(h) OaBIICIIT OT BeJIII'IIIHbl 

,\ II rrapaMeTpa K, orpaHII'IIIBaror.qero 'IIICJIO 'IJICHOB 6ecKOHC'IHOII cyMMbl. B crry'Iae 

Bb16opa ,\?: {z~}max = ½n½ paoHOCTb 1-F(,\) o6par.qaeTCJI B HYJib7 H TO'IHOCTb Bbl

'IUCJieHirn F( h) orrpeµ;eJIJieTCJI TOJibKO oHa'IeHIIeM K. Bb16op BeJIII'IIIHbI ,\ HecKOJibKO 

6orrbmen: MaKCIIMaJibHoro. ·oHa'IeHHJI ~ nooBorureT µ;onorrHIITCJibHO KOHTpomrpoBa Tb 

TO'IHOCTb orrpeµ;erreiurn q>yHKn;uu F(h) no ee 6mmocTu K eµ;nHnn;e npII OHa'IeHIIJIX h, 
. rrpeBocxoµ;Jir.qux ½n ½. Taxoii Bhl6op ,\ Tpe6yeT µ;orronHuTerrbHoro · yBeJIII'IeHIIJI 'IIICJia 

4 

i __ -~i-d 
- ;,l 

I 

' l,c 

•.·J\I .. 
\ 

• 'IJieHoB K, 'ITO npxrnciµ;nT K nponopI:(HOHaJibHOMY p~cTy BpeMemi: c'IeTa Ha 0B.M 

· no~oa yBeJIII'IeHUJI BpeMeHn m,i:'IucneHuii: xaiµ;oro-iro_cneµ;y10r.qero 'IJieHa cyMMhl. IIo

aToMy µ;nH o6ecne'IeHII.lI ::mµ;aHHoii TO'iHOCTU Bhl'IIICJieHHJI npoqeHTHbIX TO'IeK oHa

'IeHue napaMeTpa K. imMeHJIJIOCb OT _400 µ;nJI Bhl6opxu n = 1 µ;o 2100 B cny'Iae 

n = 10. 
Ha oaxmo'IIITeJibHoM nTane oHa'IeHII.lI qiy1rxn;uu pacnpeµ;eneHHJI · F( h) BeJIU'IIIHhl -

z~, Bbl'IUCJieHirhle c MeJIKIIM panHoMepHbIM maroM ~ h, npeo6paooBbi:BaJIIICb B OHa'Ie- · 

HIIJI q>YHKI:(IIII pacnpeµ;eJIC!{HJI Fn(x) cTaTUCTIIKH w~ cornacHo coOTHOilleHIIIO F(h) == 
1 - Fn(x), rµ;e x = Cn - h. IIony'IeHHhle BeJIII'IIIHhl ucnonwoBaJIIICb µ;JIJI· onpeµ;ene

HIIJI OHa'IeHIIH npon;eHTHblX·TO'IeK Zp, ·Bbl<IHCmrnmI1XcJI. c·noMOll.lbIO noµ;nporpaMMhl 

E105 JIO 6u6mmTeKII CERN [7], KOTOprur pean:noyeT IIHTepnoJIJin;uio .q>YHKI:(IIII oµ;Hor:o 

apryirnHTa MeToµ;oM KOHe<iHiix paoHOcTen:'. . · · · · 

3 Ta6Ju1n;bI rrpo~eH~HbIX To~eK·w~-pacripe~eneHHJI 
- ; • ', .' < ' , ,_ < 

B Ta6m1n;e 1 npuneµ;eHhl npon;eHT·H~e TO'IKii (Zp) pacnpeµ;e~eH~JI cTaTIIC~Hl{II .;_,~ µ;n.sr 
n = 1(1 )5, an Ta6nnn;e 2 - µ;JIJI n ~ 6(1 )10. B Ta6Jiun;ax npeµ;cTaBJICHbl TO'IKII Zp > 0, 

· noCKOJibKY xm-oa CIIMMeTpuu w~ - pacrrpeµ;eireHIIJI OTHoc1i-reJibHO HYJIJI IIMeeT MecTo 

paBCHCTBO 

•· Fn(Zp) =:= 1 - Fn(-.Zp)• (16) 

· To'IHOCTb BbI'JIICJICHHhlX DHa'ICHIIH rrpon;eHTHblX TO'IeK OI:(CHIIBaJiaCb rryTeM· BapbII

poBaHHJI 'IIICJia K, a TaK:lKe irorrapHbIM cpaBHCHIIeM a6comoTHhlX BeJIH'IIIH npon;eH

THblX TO'IeK, CIIMMCTpII'IHhlX OTHOCIITeJibHO Zp = 0. AHaJIIIO •IIOKaDaJI, 'ITO µ;mr 

Bhl6paHHhlX m n I{ rrpon;eHTHbie TO'IKII Bbl'IlICJICHbl c TO'IHOCTbIO,He xyµ;men: 1 - 2. 
eµ;uHnn; nJITOro DHaKa riocne OaIIJITon:. · 

4 '3aKJIIO"CJ:eHHe 

Ilpeµ;JIO)KCH MeToµ; Bbl'IIICJieHIIJI q>yHKI:(IIII pac.rrpeµ;eJieHIIJI lIOBOII nerrapaMeTpII'ICCKOH 

cTaTIICTIIKII w~, rrpeµ;cTaBJIJIIO~m'i co6on: Moµ;uqiuxan;IIIO MeToµ;a M.HoTTa [5] (uc

rroirwyeMoro µ;ni Bhl'IIICJICHIIJI IIpon;eHTHblX TO'ICK· pacrrpeµ;eJICHIIJI CTaTIICTIIKII w~), 
II OCHOBaHHb;li Ha -.iucneHHOM orrpeµ;eneHIIII xapaKTepIICTII'IeCKOH qiynKIJ;IIII ir ee_no

CJieµ;yror.qen: IIHBepcmr. C BhlCOKOH TO'IHOCTbIO, He xyµ;me1'i 1 - 2 eµ;IIHIII:( IIJIToro OHaKa .. 

IlOCJie oaIIJITOH7 IIOJIY'ICHhl Ta6JIIII:(bl IIpOD;ClITHbIX TO'IeK W~-pac:qpegeJieHIIJI p;JIJI Bhl0 

6opoK MaJihlX o6'beMOB:_ n = 1(1)10. . . , . 
IIorry'IeHHble B nacToJir.qen: pa6oTe Ta6JIIIIJ;bl. rroonorrumi: BhlIIOJIHiITb aHaJIIIO_ aKcrre0 

pnMeHTaJibHhlX µ;annhlx (BKJIIO'Iaror.qm'i Bhlµ;eneirn:e MaJionepoJITHblX co6blTIIn:), iiaxo

IIJieHHblX B oriblTax na cnHxpoqiaooTpoHe OM.HM c rioMOll.lbIO crrexTpoMeTpa MAC
ITHK [9], a TaK:lKe rrpoBeCTII µ;eTaJibHoe cpaBHeHne neKoTopbIX Tpaµ;nn;noHHblX cTa

TIICTH'Iecxux MeT.Op;OB uµ;eHTIIqJIIKar(IIII napJI:lKeHIIhlX 'IaCTIII:( [10] c MeToµ;oM Ha OCHOBe 
CTaTncTnxir w~ [8].. · · 
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,/' 

I 

Ta6mm;a 1. IlpoQeHTHble TO'IKH Zi, crry'Iii.ii:Hoix BeJIII'IIIHbl w!: 
Fn(Zp) = Pr {w! < Zp}, n"= 1,2, ... ,5 

u 
Fn(Zp) n=l n=2 n=3 n=4 n=5 

.50 .00000 .00000 .00000 .00000 .00000 

.51 .00250 .00146 .00131 .00126 .00124 

.52 .00501 .00294 .00262 .. 00253 .00249 

.53 .00753 .00442 .00394 .00382 .00376 

, ... 54 .01006 .00592 .00529 .00514 .00507 

.55. .01262 .00744 .00667 .00649 .00641 

.56 .01522 .00898 .00808 .00790 .00781 

.57 .01784 .01056 .00954 .00936 .00926 

.58 .02051 .01217 .01104 .01088 .01077 

.59 .02323 .01381 .01261 .01247 .01234 

.60 .02600 .01550 .01424 .01413 .01398 

.61 .02883 .01724 .01595 .01588 .01569 

.62 .03173 .01902 .01775 .01770 .01749 

.63 .03470 .02086 .01965 .01962 .01937 

.64 .03774 .02276 .02166 .· .02163 .02134 

.65 .04088 .02472 · .02378 .02375 .02340 

.66 ·.04410 .02676 .02604 .02598 .02557 

.67 .04741 .02887 .02842 .02832 .02785 

.68 .05083 .03107 .03095 .03078 .03025 

.69 .05436 .03337 .03362 .03337 .03278 

.70 .05800 .03578 .03646 .03611 .03545 

.71- .06176 .03833 .03947 .03900 .03827 

.72 · .. 06565· .04104 .04266 .04206 .04125 

.73 .. 06967 .04396 ·.04604 .04528 :04442 

.74 ,07382 .04713 ... 04964 .04871 .04778 

.75 .07813 .05061 .. 05346 •.05234 .05136 

.76 .08258 .05443 ;05753 .05619 .05519 

.77 .08718 .05862 .06186 .06030 .05629 

.78 .09195 .06320 .. 06648'. .06468 .06369 

.79 .09689 .06822 ·•.07142 .06937. .06844 

.80 .10200 .07369 .07670 .07440 .07358 

.81 .10729 .07966 , .08236 .07981 .07913 

.82 .11277 .08618 .08844 .08566 .08517 

.83 .11844 .09329 .09498 .09201 .09173 

,.84 .. 12430 .10107 .10205 .09894 .09889 

.85 .13038 .10959 .10972 .10656 .10673 

.86 .13666 .11895 .11805 ·.11499 .11534 

.87 .14315 .12924 .12716 .12442 .12485 

.88 .14987 .14061 .13718 .13500 .13542 

.89 .15682 .15321 .14827 .14691 .14724 

.90 .16400 .16726 .16066 .16040 .16057 

.91 .17142 · .18300 .17465 .17578 .17577 

.92 .17909 .20078 · .19071 ;19351 .19330 

... 93 , .. 18701 .22105 .20953 . -.21423 .21387 

.94 .19518 .24443 .23236 .23886 .23851 

.95 .20363 .27183' .26159 .26888 .26890 

.96 .21234 ·.30464 .30006 · :30676 .30793 

.97 .22132 .34524 .35176 .35725 .36108 

.98 .23059 .39829 .42636 .43142 .44022 

.99 .24015 . .47592 .55265 .56721 .58339 

IlpoQeHTHhle TO'IKU Zp 

! -

' 

Il 

Ta6mi:Qa 2. IlpoQeHTHhle TO'IKII Zp crrytJaii:Hmi BeJIII'IHHhl w~: 
Fn(Zi,) = Pr {w~ < Zp}, n = 6, 7, .:.1 10 · 

u .· 
Fn(Zp) n=6 n=7 n=8 n=9 n=lO 
,.50 .00000 .00000 .00000 .00000 .00000 

.51 .00123 .0012·2 .00121 .00120 .00120 

.52 .00247 .00245 .00244 .. 00241 .00240 

. 53 .00373 .00370 .00368 .00364 .00363 . 

.54 .00502 .00498 .00494 .00490 .00488 

.55 .00634 .00629 .00625 .00620 .00617 

.56 .00772 .00765 ·.00759 .00754 .00751 

.57 .00915 .00906 .00899 .00894 .00890 

.58 .01064 .01053 .01045 .01040 .01035 

.59 .01220 .01207 .01197 .01192 .01187 

.60 .01382 .01367 .01357 .01351 .01346 

.61 .01551 .01536 .01525 .01518 .01513 

.62 .01727 .01711 .017-00 .01692 .01686 

.63 .0191Q .01895 .01884 .01875 .01869 

.64 .02105 .02087 .02076 .02066 .. 02060 

.65 .02309 .02289 .02278 .02268 .02261 

.66 · .02523 .. 02502 .02490 .02481 .02473 

.67 .02749 .02727 .02714 .02706 .02697 

.68 .02987 .02966 .02952 .02943 .02934 

.69 .03237 .03218 .03204 .03194 .03184 

.70 .03503 .03485 .03471 .03458 .03447 

.71 .03785 .03767 .03753 .03738 .03727 

.72 .04084 .04065 .04051 .04036 .04024 

.73 .04403 .04384 .04367 .04353 .04340 

.74 .04741 .04724 .04704 .04689 .04678 

. 75 .05103 .05086 .05065 .05048 . .05035 

.76 .05491 .. 05470 .05450 .05431 .05418 

.77 .05905 .05882 .05860 .05842 .05829 

.78 .06349 .06324 .06299 .06283 :06271 

.79 .06827 .06800 .06774 .06756 .06744 

.80 .07340 .07309 .07285 .. 07268 .07254 

.81 .07895 .07861 .07835 .07819 .07807 

.82 .08495 .08460 .08433 .08418 .08405 

.83 .09146 .09108 .09086 .09070 .09057 

.84 .09857 .09818 .09794 .09782 .09768 

.85 .10634 .10595 · .10577 .10563 :10550 

.86 .11489 .11452 .11435 .11423 .11410 

.87 .12435 .12401 .12391 .12376 .12365 

.88 .13486 .13462 .13451 .13440 .13430 

.89 .14667 .14652 .14647 .14635 .14626 

.90 .16004 .16001 .15999 .15989 .15983 

.91' .17536 .17547 .17545 .17541 .. 17539 

.92 .19314 .19337 .19340 .19342 .19347 

.93 .21409 .21446 .21457 .21467 .21477 

.94 .23931 · .23977 ,.23999 .24027 .24047 

.95 .27039 .27102 .27151 .27195 .. 27226 
:.96 .31015 .31107 .31196 .31266 .31319 
.9i .36395 .36563 '..36710 .36820 ·.36905 

.. 98 .44420 .44752 .45002 .45185 .45336 
.99 .59220 .59901 .60385 .60775 .61077 
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