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Table I 
Areas Under the Normal Curva 

I o.oo 0.01 0.02 0.OJ 

-u 0.0003 0.0003 O.OOOJ O.OOOJ 
-u 0.0005 0.0005 0.0005 0.0004 

-1.1 0.000'7 0.0007 o.000.f • 0.0006 
- I 0.0010 0.000, o.ooot o.ooot 
- .0 0.0013 o.oou 0.0013 0.0012 

•· 

-2.t 0.001' 0.0011 0.0017 0.0017 
-2.1 0.002' 0.0025 '0.0024 0.0023 
-l.7 O.OOJ5 O.OOJ4 O.OOJJ 0.00l2 
-U O.OCM7 0.OCM5 o.OCM4 o.oou 
-u 0.0062 o.0040 o.om, 0.0057 .. . 

( 

-u o.oon O.OOIO 0.0071 0.0075 
-u 0.0107 0.0104 0.0102 0.0099 
-2.1 O.OIJt o.ou, O.OU2 0.012' 

2.1 0.017' 0.0114 0.0110 O.OHd 
2.0 I.0221 o.o:m 0.0211 0.0212 

-1.9 0.0217 0.0211 . 0.0274 0.0261 
-I.I O.Olst 0.0351 O.OJ.4.4 0,0Jlf 
-1.7 o.0446 0.04ff 0,042'7 0.0411 
-u 0.0$48 0.0,J 0.0$16 o.oslf · 
-1.S 0.Of61 0.06SS 0.0643 0.0630 

-1.4 0.OIOI 0.0'19J . 0.0771 0.0764 
-1.J o.0968 0.0951 O.otM 0.0911 
.:..1.2 ,0.1151 . O.l1J1 0.1112 o.1093 
-1,1 1).1"1 0.1335 0,1314 0.1292 
-1.0 0.1.517 0.1'62 O. IS39 . O.ISIS 

-0.9 0.1141 0.1114 0.1711 0.1762 
-0.1 0.21 It 0.2090 0.2061 0.2033 
-0.7 0.2420 0.230 0.23SI 0.2327-
-0.6 0.274J G.J70t · 0.2676 0-2643 
-0., O.JOQ O.JOSO G.JOIS 0.2911 

-0.4 0.3446 0.3'40t 0.3372 O.JJlf 
-0.J 0.3821 0.3713 0.374S o.J707 
-0.2 OA207 0.4161 0.4129 -· 0.409G 
-0.1 'O.~ 0.4'61 0.4522 0."413 
-0.0 0.,000 0.4960' 0.4920 0,4UO 

0.0 0.JOOO 0.$040 G.$OIO O.Si20 
0.1 0.,391 O.J4ll: 0.5471 O.SSl7 
0.2 0.5793 O.llJ2 0..5111 0.'910 
O.l · OAl7' 0.6217 0.6lSS 0.629l 
0.4 0.6"4 0.6591' . 0.'621, 0.6'64 .. . -. o., 0.6915 0.6'.SO . 0.691S 0.'701t 
0.6 O.T.ZS7 O.ntl 0.7324 0.7JS7 
0.7 0.7SIO 0.7511 o.7542 0.1'13 
0., 0.7AI 0.7910 0.7939 &lJU>' 0., 0.,1'9 O,IIM o.1212 . 

' •·· 

1.0 0.1413 0.1431 0.1451 0.1415 
' I.I 0.1643 . 0.1665 0.1616 O.l70I 

l.l O.IMt O.U69 0.1111 O.l901 
l.l UOJ2 O.ll04t 0.,066 0.,012 
1.4 o.91'2 0.'207 um o.,~ 
u 0.9332 0.9345 • O.,JS7 0.9370 u 0-"451 0.946J 0.9474 0-"M 
1.7 0.9554 0.9'64 0.9573 o.9512 
I.I 0.9641 0.51649 o.~ 0.9664 u o.971J. CU7lt 0.,716 03732 

2.0 G.9772 0.,771 o.t71J 0.9711 
2.1 03121 0.9124 0.9130 0.ff34 
2.2 o.9161 0,9164 0.9161 0.9171 
l.3 O.fflJ 0.9"' 0.,191 0.9901 
2.4 O.ttll U920 0.9922 0.9'1' 2., 0.9'31 0.9940 0.9941 0."4J 

· 2.6 0.9"J 0.99SS 0.9'H 0.ttS7 
1.7 0.9965 0.9966 0.9967 0.9961 
2.1 0.9974 0.fflS o.9976 . 03977 2.9 0.ttll 03ff2 • 0.9912 0.991J 
3.0 0.9917 0.ttl7 . 0.9917 03911 3.1 0,9990 
3.2 0399J Cl.9991 03991 0.9991 
u G.9995 0.999J 0.99'4 0.9994 
3.4 0.9997 0.9995 0-9995 0,9996 

0.9991 0-"'7 0.9997 

0.04 o.os 0.06 

o.OOOJ O.OOOJ O.OOOJ 
0.0004 0.0004 0.0004 
0.0006 0.OOOf 0.0006 
0.OOOI O.OOOI 0.OOOI 
0.0011 0.0011 0.0011 

0.0016 o.ooia 0.0015 
0.0023 0.0022 0.00'2I 
0.OOJI 0.0030 o.omt 
O.OCMI 0.0040 0.OOJt 
O.oo55 O.oos4 0.00'2 •.. 
0.007J 0.0071 0.008 
O.OOH O.Oot4 0.ootl 
0.0125 0.0122 0.011, 
0.0162 O.OUI · O.OIS4 
'-0207 0.0201 0.01'1 

l.0262 0.02Sf 0.0250 
0.032' 0.03ll 0.0314 
0.CMOt O.Oi!OI o.om o.osos 0.0495 0.04H · 
0.0611 0.0606 O.OSM 

0.07-49 O.G735 0.0722 
0.0901 o.ous O.Ol6t 
0.1075 G.IOSf 0.1038 
0.1211 0.1251 0.1230 
0.1492 o.1"69 0.1446 

o.m, 0.1711 0.1615 
0.2005 0.1971 0.1949 
0.22M . 0.22d6 0.2236 
0.1611 0.2'71 0.2'46 
o.2M6 o.2912 CUl77 

o.JlOG U2"' 0.3221 
O.J66f O.l6J2 0.3SM 
0.40$2 O.AOIJ CU974 

.0.440 0.4404 G.4364 
O.Al40 0.4101 

CUl60 0.519' CU239 
0.5551 o.sm O.SfM. 
0.5941 O.lffl 0.6025 
UJJI G.6.161 0.6406 
0.6700 U7l6 um 
Q.7054 .. 0.'70II o.7123 
0.1Jlf a.74ll 0.7454 
0.1704 0.7134 0.7164 o.m, O.I02J O.IOSI 
0.1264 0.lllt O.IJIS 

o.uoc o.1'31 o.15'4 
0.172t 0.174t o.1770 
0.1925 · 0.1944 0.1'61 
0.909t 0.tl IS o.,m 
0.,1'I o.'26S 03271 

0.,312 O.,]M 0.9405 
0-"9' o.,so, 0.9SIS 
0.9591 0.9S9' 0.9608 
0.9671 0.9671 O.MM 
O.J7JI O.J144 0375!1 
o.m, 0.,791 0.980l 
0.,138 0.9142 0.9'46 
o.m5 0,9171 o.9111 
0.9904 0.9'06 0.990f 
03927 0.9929 0-"JI 

o.9MS 0.9946 0.9941 
0.99'9 o."60 0.9961 
0.9969 0.,970 0.9971 
o.9977 o.ffll 0.9979 
0.9914 0.9914 o.9915 
03911 G.998t 0.9919 
0.9992 0.9992 0.9992 
0.9994 0.9994 0.9994 
0.9996 039H 0.999f 
0.9997 03991 O.ffll ·- .. .. --- -···- .. -

0 z 

0.07 O.OI 

0.0003 o.OOOJ 
0.0004 0.OOIM o.ooos o.ooos· o.oooc 0.0007 
0.001 I · 0.0010 

O.COIJ O.COi4 
0,0011 0.0020 
0.0021 0.0021 
0.003I O.OOJ1 
O.OOSI 0.004, 

O.OOA 0.006f o.oon 0.00'7 
0.011, O.OIIJ o.ouo 0.01-44 
0.01'2 0.0111 

0.0244 0.0239 
O.OJ07 0.0301 
0.0314 O.iiJ1S 
0.041' 0.0465 
O.OSl2 . 0.0571 

0.070I 0.06M 
0.08'3 O.OIJI 
0.1020 0.1003 
0.1210 O.llllO 
0.142l 0.1401 

o.1660 0.1635 
0.1'21 0.1194 
0.220f 0.2177 
0.2'14 0.241l 
G.2143 0.2110 

Q.3192 Ul5' 
o.J5S1 0.3'20 
0.J936 0.J'97 
o.4J25 U2Ui 
G.4721 0,4611 

O.S21t CU319 
O.J67S 0.5114 
0.6064 UIOJ 
0.'44J 0.64IO 
0.6:CI o.&144 

0.1151 0.7190 
o.7415 0.7517 
o.7194 0.712J 
O.I07I 0.1104 
0.,340 0.136.S 

o.am ustt 
O.l790 O.ltlO 
G.1910 o.am 

o.tl62 onn 0.9306 

0.,411 0.942' 
0.952' U5JS 
O.Hl6 O.HlS 
O.HfJ O.Htt 
O.J1'6 0.,761 

CJ.9IOI O.Ml2 
UI.SO 0.,154 
031M 0.,117 
O.ttll 0-"IJ 
O.ttl1 0.ttl4 
0.994' 0.9'51 
0.9962 0.9963 
0.9972 - 0.9'1J 
0."79 0.9980 

°"'" 0.99H 
0.9919 0.9990 

0399J 
0.9995. 

0.9996 0.9996 
0.9997 0.9997 
- ---!·- ·· , 

o.ot 

0.0002 
0.0003 
0.0005 
0.0007 
0.0010 

0.0014 
O.OOlt 
0.002' 
0.0036 
0.0048 
0.0064 
O.OOl4 
0.0110 
0.014J 
O.OIIJ 

0.02JJ o.cmc 
0.0361 
0.°'35 
0.0,Sf 

0.0611 
0.Ol2J 
0.otlS 

• 0.1170 
0.1379 

D.1511 
D.1167 
0.2141 
0.2'51 o.m, 
0.3121 
O.J41J 
O.Jlst 
0.4247 
0.4641 

0.$119 
CU7Sl 
0.6141 
0.6517 
V.u379 
0.7224 
0.7549 
0.71S2 
O,llll 
Ullt 
0.1621 
0.1130 
0.901.1 
0.9177 
O.,Jlt 

0.9441 
0.9545 
0.96.JJ 
0.'706 
O.J167 

03117 
0.91S7 
0.9890 
0.9916 
0.99Jf 

O.tt5l 
0.9964 
o.9974 
0.9911 
0-"'6 

0.9990 
0399] o.ms 
0.9997 
o.9991 ... .. --- . 

• 
0.10 o.o, 
o.ou 
0.010 
o.oo, 
0.001 o.ooos 
0.0001 
0.0000, 
0.00001 

z • 1.211' 
1.644' 
l.'600 
2.J2U 
2.S75' 
J.M02 
J.ZtoS 
J.7190 
,.1906 
•• 2 ... , 
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The entries in this table are the critical values (or Student's , (or an area of er in the 

Cl\t\Cll G · :;,JdM\'1 I riaht-hand tail Critical values ror the left-hand tail arc found by symmctrJ 
~l1ftlu\laft Amount ol I In One-lall 

" dt 0.25 0.10 0.05 0.025 0.01 o.005 

_,/~ I 1.000 ].QI UI 11.7 JI.I 6.U 

., ..... 2 OJl6 I.It 2.92 4.JO 6.97 9.92 

3 0.765 1.64 2JS 111 U4 S.14 

4 o.741 I.SJ 2.IJ 2.1i us uo 

s o.m 1.41 102 157 1J7 4.0J 

6 0.711 IM 1.N 2.45 114 J.71 

1 G.711 1.42 1.19 2.36 .J.00 J.JO 

I 0.706 1.-40 1.16 2.ll 190 ).l6 

9 O.'JOJ I.JI . I.I) 2.26 112 J.lJ 

:o 0.7Cl0 l.l7 I.II UJ 176 J.17 · 

II Q.697 1.36 1.10 u, 172 111 

12 Cl.695 1.36 1.71 2.11 161 10$ 

13 G.694 I.JS 1.n 2.1, 2.65 3.01 

14 o.692 · I.JS 1.76 2.14 162 2.91 

IS 0.691 1.34 1.75 2.IJ 160 2.95 

16 0.690 l.l4 l.7S 2.12 UI 19J 
17 0.619 I.J) 1.74 111 U7 2.90 
II G.611 I.JJ l.7J • 2.10 us 2.11 
19 G.611 I.JJ 1.73 2.09 2.l4 116 

20 G.611 l.ll 1.72 2.09 2..Sl 2.&S 
21 0.616 1.32 1.72 2.0I 2..Sl 2.13 
22 o.616 1.32 1.72 2.07 :UI 2.12 
23 0.61S IJl 1.71 107 2..SO 2.11 
24 0.61S 1.32 1.71 ,2.06 2.49 2.80 

2S G.614 ' 1.32 1.71 2.06 2.49 2.79 
26 · G.614 1.32 1.71 2.06 2.41 2.71 

• 21 G.614 I.JI 1.70 2.0S 2.47 2.77 
21 . o.6IJ I.JI 1.70 2.0S 2.47 2.76 
29 G.6IJ I.JI 1.70 2.0S 2.46 2.76 

I d6i4 1.21 1.65 1.96 2.l) 1'I ../ 
:_OTB: For di~ JO. 1M cridcal Yllue t(dl. a) la approa.bnaltd bJ 1(1i pwa la 

llottoa""' ol tallle. · 
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Table 3 The cntrica in thla table aro the critical values ror chi square ror which the area to the 
· ;tlcahaluaol llw r 1 right under the cune la equal to 1. 

dlltllbutloft 

Anlouftl fl • Ill fUIIIMtend Tai 

di '(I.NI o.• 0.171 G.1111 o ... G.100 O.OII 0.021 0.010 O.OOI 

I o.ooomtJ O.OOOISl OJmft2 O.cm,J UUI 2.71 114 ,.o2 us 7.U 
2 O.illOO o.atl O.GS06 CUil UI 6.00 7.JI 9.21 IU 
J 0.0'711 G.IIS D.211 ..,.. us 7J2 '-" tU IU 

' o.m o.m GAit 11.711 I.G636 7.71 tJO II.I IJ.J IU 
J 0.412 CUS4 ~· LIS UI 9.>t 11.l 12.1 IS.I IU 

' G.67' o.172 I.U , ..... . 2.20 IU 116 14.J 16.I IU 
7 0.790 1.24 ••• 2.17 w 12.0 14.I 16.0 IU 30,J 

I I.J4 us 2.11 17J Ut. 114 ls.J 17.J lCLI no 

' l.7l 10, 2.1D J.lJ 4.11 14.7 17.0 19.0 11.7 2M 
10 2.11 1'6 l.1S lM .... , 16.0 IU 2Q.J U.J 2J.2 
II l.Mt 10, . J.IJ ..,. SJI 17.J 19.7 21.t iu 26.1 
12 ).8' lSl ..... UJ uo IU 21.0 w 2U ZIJ 
IJ JS, 4.11 101 S.90 7AM 19.1 22.4 14.7 17.7 2U 
14 4.'11 4.66 .UJ U1 7.7t 21.1 117 26.I lt.l JU 
IS ... ilO w 6.26 7.26 us w ll.l. 17.S l0.6 JU 

" S.14 UI 6.tl ,.,, Ul w 26J 21.t JU )U 
17 S.70 UI 7.J6 L67 Ull 24.1 17.6 JO.J JJ.4 JS.1 
II UI 7.01 UJ 9.lt ICLt 26.D Jl.t JU 34.1 JU 
It "' 7.6J UI 10.1 11.7 27.2 JO.I J2.t JU JU 
lO 7.4J 1.26 ,.,, IU 12A 21.4 Jl.4 JO Jl.6 40..D . 
21 I.OJ uo lo.J IU 112 lt.6 32.7 ls.J )9.0 41.4 
D u, U4 11.0 12.J 14.0 lo.I JU l6.I 40.J w 
2J u, IU 11.0 111 14.t JU JU JI.I ..... ·. '4.J 
Z4 ,.., IU 114 11' IS.7 Jll JU lt.4 41.0 4U 
u IG..1 11..S 111 IU IU MA JU «u ..., U· 
26 11.l 112 Ill ISA 11.J JU 3U 4U 4U ...., 
21 IU 11' JU 16.2 II.I 36.7 ... _43.J . 47.0 •• 
lt IU 11' Ill JU II.I ·)7.t 41.l 44.S 41.J no· 
2' 111 14.J If.I 17.7 It.I Jt.l 416 45.l 4U SU 
30 Ill 110 IU IU 2G.6 .m 411 41.t .so., Sl.7 ... lD.1 m 2'-4 lf.S 21.1 SI.I .SS.I ,u ,,.., '" $0 2lO lf.7 32.4 )I.I 31.1 w 61.J lU 76.2 7t.S 
60 JS., JU «u '" 46.J 74.4 . · 11., w II.A 920 
70 w 4SA .... JU s~ au 90J ,,.. IOU 104.0 
JO JU JJ.5 $7.J MIA MJ M.6 102.0 101.t 1110 llU 
,0 Jt.2 61.1 U7 '9.1 71J lOU 1110 IIU 12U 121.0 

JOO '7.J 71.l 74.2 n~ 12.A 114.D 124.I IJG.I llU 1404, 
-.-

l 

. 
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