
ME 631 (ME 731) 317 



318 ME 631 (ME 731) 



fl113J'\.b';l::Lihuhcu.~rt~"lla~flm~~n~~f~iith::1EJ"1n!"1wi'un1,-icu.~u LLa::n1,. 

iu ~1cu.~au ~1'"i n~m::"ll a~1h1 n!Jn1,-nl'9i1~ SJ~ EJ1-;Jfi-;J1,-m1l 'U.LLJ"ll a~ tan1 ~~';!:: 
... J 

LnWJJU 

I 

1. 01"it1~6Uh1ft3J • 
l 'U.U1~ n,-t\1 L ,-1 ~'U.Lfli'.J nu th1 n n n1,-nl'1111'.J l~ n1,-RU ~1'U.a'EIU a'1'U. ~'ll11u ft'n1,-• ~ . 

~~i'l.l.h ~~Eln1,-t11'U.11'.l~fi acu."li1~LL '\.I.'U.EJ'\.1. (Exact prediction) ~;fcu.nw:.Ja"ll a~n1,. 
i~Ln~"ll a~LL9ia::fl'l.l. 1'.Jni1mh~ n1 L ·n~ a~n1,-i'L1 a1LLa::~n1u~1~ lfl-;J,-lcu.,-::uu~i"EJ:: • • 

'VI '.... ..I • ..I ' ..l.t .... ., ~ 
(solar eclipse) L ,.1 El1';1 L3Jn~1a'Yl-;J::'Yl1'U.11'.JL 1 aTYlLL'" 'U.El'U. 'Yl"ll'U.nU"llEJ3Ja'Yl1~~1,.1fl1~~,. • 

LL9in1,-fin~1'Yl~ a El~U1~El r.h~ LLJtl1 n1,-'Yl~a El~1111'.JL~L~ El'U.1"ll~LnaL~ I'.J~rl'U. 
LL9it:.Ja~1iEJ1';) 13-iL ~iiEJ'U. L"Ji'U.t:.Ja"lJEJ~n1,-li'.JUL ~~mUU1'Yl LLa::L ~~EJtUi1iUa'~1~fl~i'El3J ., .., 
.... d ~ ..1\'1 ~ , ~ , "" 'VI.I .,. "" • ..¥ • 
ncu.~cu.~fl,.~ t:.Ja'Yl L~ LULL'ila::fl,.~EJ1-;JLL~n~1~nu LuL,.EJnn1,.'Yl~aa~~~na11cu.11 n1,. 

'Yl~aa~ft-3.1 (Random experiment) • 
unihJ13J 1. n1,.'Yl~aa~ft'3J ~a n1,.'Yl~aa~~'Yl,.1U11t:.Jai~na1-;JLU'I.I.EJ::1,-1~ • 

" •'VI ' 'VI " ' ' ' L ' ~ ..I ..I ... .t !'I 'VI 
1J1~ LL~ L3J~13J1,-t1 UEJn L~Eli'.J1~LL'U.'U.El'U.11 'U.LL'ila::fl,-~'Yl'Yl~aEJ~ t:.JS'YlLn~"ll'U.';l::Lu'U.EJ:: L,-

L'U.lJ,-,-'il1t:.Jaa~f ~EJ1';) Lilu 1tJ1iL ~a1J'U. 
Gl'leHh\li11 tEJ'U.L~~my~rt~au~rt~flf~ t:.Jan1,.'Yl'ilaEJ~EJ1-;JLn'il~1 (head) ~~ 

............... d... ... t ... d 
L"llEJ'U.LL'Yl'U.'il11'.J H ~,-ElEJ1';1Ln'ilnEJEJ (tail) SJI'~L"llEJ'U.LL'Yl'U.'il1EJ T t:.JanT'i I'.J'U.L~,-I'.ltl:J~U~ 

au~rt~flf~ t:.Ja~EJ1-;J';l::Ln'il;fU1i Liii'.J'U.LL'Yl'U.1ii11'.JLSJI''il {H, T} 

Gl'lu~1\li12 ll'.l'U.L ~~l'.ltl:J~El~ a'U.~rt~flf~ (h~h1,-::~n11L ~~l'.ltl:JLL9ia::a'U.LL~n9i1~ 
n'U.) t:.Jan1,.'Yl'il 

a El~ t I'.J 'U.L ~~I'.J qJ L ~~ I'.J tl:J El1 ';)~ ~11'.1~ 'll'1 n,-t\19i1 ~ '] Lii EJ 'U.LL 'Yl'U.1i ~1 EJ LSJI''il 

{HH, HT, TH, TT} 
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o ct II d d o ..., A "' 11 

~1LLa::L'V\'U.Itll"ll11 t11 HT 'V13J1£Jt1...1LW1£Jtll~1Ele:Jn'V\1 LLa::LW'H.ItlJ"li11Ele:Jnne:J£JLLa1 TH .. ., .. 
A a o ..., .-=~ .... 

';l::'VIli1£Jn...1 L 'VI'l£Jty~1 e:~ e:~nn El u LLa:: L 'VI'l£Jty"ll11 El e:~n'V\1 

1 ... .., ... ::. ..... 1 ... ... .., ::. ...t ... 
2) £.1\I.L 'V\'l£.1 ty ~El-.1 El\1. 'VI \1.-.lfl'l-.1 n U £.1\I.L 'V\'l£.1 ty'VI \1....1 El\I.~El...lfl'l-.1 Lll ElL "11 r..t\1. 

..1 ... .r .., ... ::. ... ... .., ... 
L'lf~LL~~...1~a'Yle:J1';) Ln~"ll\1. ~~'Yl...l'VIll~';l::L"li£.1\I.L 'VIlle:J\I.n\1. fl El {HH,HT,TH, TT} 

..... I ..; + ... ... ::. + + 
Gl'1ilU1\I't1 3. 'Yle:J~am911'VI\1....1~n'VI\1....1fl'l...1 ~~n1'l'Yl9l~El...1'Y1El~am911 am~1El1';l 

'II 'II 'II 'II 

"'I " d d "" !"I • ~ • .., " "'I " d Eleln'VI\1.1 ~~ 'VI\1.1'VI\1....1'1f...1LL~~...1LL913JLu\l. 1, 2, 3, 4 1 5 'VI'le:J 6 \1.\l.fiEI';l:: ~~LL913J ~~LL9111'VI\1....1 

L;j£.1\1. LL'Yl\1.'~~1£JL'lf91 { 1, 2, 3, 4, 5, 6 } 
.... I ..; + ... ::. .. t; A I + I I 

Gl'lil U1\l't1 4. 'Y1El91 ~nL911~El...1~n'VI\1....1fl'l...1 (~'VI L 'l1'l::~n11~nL911 LL91~::~ nLL9lnfl1...1 
'II 'II 'II 'II 

rl\1.) ~~n1'l'Yl9l~El...1'YlEl91~nLi1 ~nLi1El1';lLn9ln'lm9i1...1 ')'~ 36 n'lm.;...lL;j£.1\I.LL'Yl\1.~1£.1 
'II 'II 

{ (1 1 1 )I (1 1 2)1 (1 1 3)1 (1 1 4)1 (1 1 5), (1 1 6) 

(2 1 1)1 (21 2)1 (2 1 3)1 (2 1 4), (2 1 5)1 (2 1 6) 

(3 1 1 )I (3 1 2)1 (3 1 3)1 (3 1 4 )I (3 1 5)1 (3 1 6) 

(4 1 1), (4 1 2)1 (4 1 3)1 (4 1 4), (4, 5)1 (4 1 6) 

(5 1 1 )I (5 1 2)1 (5 1 3)1 (5 1 4 ), (5 1 5)1 (5 1 6) 

(6 1 1 ), (6 1 2)1 (6 1 3)1 (6 1 4 ), (6 1 5)1 (6 1 6) } 
+ ... .t .., + ... ::. ...t ... 

\UJ1 u L 'VI Gl 'Yl El91 ~ nL911 ~El-.1 ~ n'VI \1.-.lfl'l\1 nu'Yl e:1 ~ ~ nL911 'VI \1....1 ~ n ~El-.1 fl'l-.1 Lll m "11 £JUL'1!'91 
• 'II 'II 'II 'II 

..1 ... .r .., t;::. ... ... .., .., .., I ..1 
LL~91...1~~'Yl El1';l Ln~"liU L~'Yl...1'V\3J~';l::L "11 £.11-I.L 'VIll EIUn\1. ~...1 ~1 El £.11-.l'Yl 4 

2 tl~njji'lil!h\1 (sample space) 
'II 

.., ... ...... ... iJ .., ..... 
'lJ't1itU13J 2. tJ~11ij911mh...1 (Sample space) fiEI L'lffl'Y13J~3J1"ll'nL u~~~Y.ni'Yl 

'II 

LiJu 'tJ'~,.f...,'VIll~"lle:J...1n1'l'Yl~ ~ El\IRll 
q 

1uuL'VI~£Jru 1 aua13Jflf..., ~~~LiJu'tJ'~,.f...,'VIli~~El,~j:.J~aY..nrLiJu HHHI HHTI .. 
HTHI THH, HTT, THTI TTH LL~:: m LL9iUEln'3.i'~LLU1-I.ElUi1LdEJt£JUL'VI~£JtyLL~1 
L 'VI~r..tru'VI\11 £J'VIU1 mh...1l~· n1, tuuL 'VI~£Jru'VIit\lau~13Jfl~\1~...1ne:~i1 LiJun1'l'Yl~~ e:J\1 ~11 nT~ ., ., q 

1.¥ 
'Yl~aEl-\1~11\1. 

q 
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d d .r I.,_ .,_ .-d , 
'VI '\.1.-3 LL 1.J 1J 'lWJJ '\.1. El U n 1J ~ a a 'Vi ll'Yl a' '\.I. L ';) 

'II 

.... •d +d t. 
Gl1iltn"n 5. 'Y1Ellilamlil1'VI'\.1...1anaa..1fl,..., 

'II 'II -

n1a-'U. L';l11 LL~ a::flf.., a a n'VI'Il'1 a::·h ';l::L ii u'U.tJ~nn i1 mh-.1 L~L "li'U.L~ u1nu 
'II 

i1ati1..1~ 51 1 I 1 I 4 'VIi'miim.uLa-lil..1~a~LnC~~;r'\.1.~1m'lf~~a..,fiel''U.iu (s,t) 1~uiin1'VI'U.Iil 
'II 

..1 'II d.,_ I 

L-38'\.1. L"ll'Yl"Jl~L';l'\.1. L"Jl'\.1. 

S = {(s,t)e /x/11~s~6.1~t~6} 
... , ... d t. d d t. d ... 

- n1 a-'\.1. L';l ~ au1 n"ll El..1'VI'\.1.1'Yl a a n';l1nn1,'Y1 a nfi,..1'Yl'VI'\.1...1 LLa::fl,.., 'Y1 a-a-.1 'ii::L "11 U'\.1. 

mnni1ati1..1L~LiJ'U. 
'II 

s = {2,3,4, 5, 6, 7,8,9, 10, 11, 12} 

u1..1 flf.., L ,1 L~u n a-ll1;an"ll a..1tJ~n n i1 a ti1..1i1 ';)~ i1 a ti1..1 1 u n,m~tJ~ 11 n 
'II , 'II 

i1ati1..1ii,1'U.1'\.I.';llilc;i1a ti1..1 L iJw;h'U.1'\.1.,1nlil i..1i1 ati1..1~ ~1u &J ll1 L ,1';l::L7un11t1~nn 
, 'II 

i1 El U1..1,1nlil tl1mnni1 El U1..1ii,1u 1'\.l.';llilc;i1 a ti1..1 LU'\.1.,1\1, 1\1.1i,,li"Jl19i L "li'\.1. 1 ,2,3,4, ... 
'II , 

L ,.1';l::L~U ni1 mnni1 a U1..1 a\4 '\.I,~LL1.J1.Jltu .,~ LL~tl1mnni1 a U1..1~ii';llilc;i1 a U1..1 Lfllil El ci 
'II 'II , 'II 

1 '\.1.1.J1..1"li1..11.JULi'U.,1U 1'\.1. L "li'\.1. o ~ x ~ 1 ';l::L7uni1~nni1 a ti1.:~ a\4'\.1.~ LLuultu 
'II 

11i1~ tl~nn i1 a U1..1~ d:l '\.I.LL1J 1.J,1 n lil'VIi'mLuu a\4 \l,~~ltuL~ ir m~u n11 tJ'inn i1 a U1-\l 
'II 'II 

1ulil (discrete sample space) LLa::L~rmtJ'inni1ati1..1LL1J1JEllt''U.~~ltuL1iL~i1LUU 
, 'II 

mnni1ati1.:~~mrtEl.., (continuous sample space) 
'II 

6' 
3 L'Vi9ln1'H\L (event) .. 

L 'VIIilnTHll'~ a L'lflil tiEl U"ll a..1tJ'i 11ijci1a U1..l n1 L 'VIC~~ nTHlt'iia-ll1.fBm fi u.:~c;i1 L~ U1 
, 'II , 

d I ... I I 

L,.Un11 L'VI~nTHl.l.elU1.:1..11U , 
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... I ..,; "1 ... A ... t, .-..1 A ""' ... t, 
Gl1il!l1"YI 6. 1) Cl1 EJ'I.I.L~11:1t!JWU,\ILWH.ItyLUh'lfl1\l L~~n11nL'Yl~::Ln~~1LVW\Ifl1\l 

L~EJ1 ~::Li:I'I.I.LIJJ~ cla£J'lla\lmfliilil1acl1\l ~\lth::nau~1EJ'il~lil1acl1\l (H ,T) ~'ia (T , H) 
~ ~ 

,X'I.I.fia~::£iLIJJ~claEJ'lJEI\Imfliilil1acl1\ILU'I.I. {(H ,T)} LL~:: {(T, H)} 
~ 

+ o; ... d t. .-..I !'I 
2) 'YlEI~~nLiil1a'EI\I~n~,-al.ln'l.l.~'l.l.\lfl1\l L~liln11nL'Y1(:.1~111.1Lu'l.l. 5 

~ ~ ~ 

l~LLri {(1,4 ), {2,3), {3,2), {4,1) } 
!"I .-...1. d!"l .-...1 ... .¥ • 

3) S Lu'I.I.L ~liln11nL'Yl'i11L ~1::L~1::~\I IJJ\1 Lu'I.I.L ~liln11nL 'Y1 Lnlil'li'I.I.LL 'I.I.'I.I.EI'I.I. 
~ ~ 

A "" '"' o; .. .f , d"" , !"I .-..1 ... .f 
L'I.I.EI\I'il1nl.la'1.11"l!'n'2.1EI\I S lilEI\ILn~'ll'l.l. LL~::LIJJ1i111\l rp IJJ\IL1£Jn11Lu'I.I.L ~liln11nL'Y1Ln~'ll'l.l. 

~ 

\'1 •\'1 " A \'1 '"" '"' '"' ..r Ll.l L~ L'I.I.EI\1~1n L1.11Ja'1.11"ll'n'liEI\I rp Ln~'ll'l.l. 

'Y1 n 'l L ~ ~ n11m~lli L tl 'I.I.L ~Iii n1 ,-n!a cl1\IJ1 1:1 a-11.11,-n L ;i EJ ""'1 ""',-t.J mit~:~ '1.1.'11 a \I 
~ ~ ~ ~ ~ 

... '.. ... + o; d t. 
L ~liln11ma EJ1\I\11 1:1 ~'il11m1n11L'll £J'I.I.LIJJiil '11 a\ln11'Yl a~~ nLiil1a'EI\I~ n~,-a 1.1 'J~'I.I.\Ifl1\l 

~ ~ ~ 

' .~ '"'... ' ..I "" "" ' "" !"I .-..I 'il::~1.J11u1fll.llil1EI£.11\I'Y1L'2.1EJ'I.I.LL'il\ln1nLiil1\l ')1.1 36 LL1.J1.J LL~:: E Lu'I.I.L ~liln1,-nL'Y1(:.1~111.1 
~ ~ 

'118\ILL~l.ILU'I.I. 5 'il::l~ 

E = {(1 ,4 ), (2,3), (3,2), (4,1)} 

L~liln11m E Lil'l.l.mitEJ'I.I.'lla\IL~Iiln1,macl1\IJ1EJiL~Iiln11m fia {(1 .4)}, {(2,3)}. 
~ ~ ~ ~ 

~ A 
{(3,2)}, {(4,1)} 'l.l.'l.l.flEI 

E = {(1,4)} u {(2,3)} u{(3,2)} u{(4,1)} 

Lrta\1~1nu'iniilil1acl1\l s LU'I.I.L~Iiln11m L"li'l.l.n'l.l. ~\la-11.111m;iEJ""'LLa-~"1""',-t.J 
~ ~ ~ 

mit£J'I.I.'liEI\IL~Iiln11mEicl1\IJ1EJ ,_t'l.l.flEI tl1l..fifliilil1Eicl1\l£ia1.11;an n i1 
~ ~ ~ 

S = { e1 , e2 , e3 , ... , en} a'11.111tH;iEJ'I.I. S l~'I.I.~U 

S = { e1 } u{ e2 } u { e3 }u ... u {en} 
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L,.1~13JTHuri\~L'VIIilnT'HU~ll.'J 'lu s L"liu 'li A LLa:: B LUUL'VIIiln1,-m11il61 LLi1 
q q J 

~::"t~i1 

A = { HT, TH, HH} 

B = { HT, TT} 
... 

L,-13.1 A uB = { HT, TH, HH, TT } = s 
A nB = { HT} 

A' = { TT} 

A-B = { TH, HH} 
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A I ~~ 5. LL"1A~!Iih1R"l13J"T;J:l::LlJ,_. 

n1L'V1910THU E ~1~TH1Ln91{ul~ LL91n~h\ln'" n i~ ;nni~nTnn91~djultJl~ 
q 

~ A.d ... I A.d d A If" ~ .d1 A .r I ..... ... I 
'Yl\I'V\~91 N 11i '11\1 LL9lfl:11i'Yl L091L 'V1~01"it\.LU '1-1.~ El01~L091"1JUL 'Yl1 ') n'"LLfl1 fi11~'"1;J: 

LUU"liEl\ILWiln1"im Llrhnu .!!_ L:Uuu1u"iuityan~m1iLiju 
q N v 

P(E) = 

n1li n(E) Luu,'i1U1U~~1'in"l1El\l E 

n(S) Ltlu,'i1u1u~~1'in"liEl\l s 

n 

N 

P(E) = n(E) 

n(S) 

I .... .r I I .d .fd 
L 'Yl1 ')0'1-1. UL "i10fl1111 L 'VI"ir.J ty'I-I.L 'Yl r.J\191"i\l 

..... I "" 1 .d d .d 1"' If" A ff"d 
Gt"lilU1"YI 9 r.JUL'VI"ir.JruL'Ylr.J\191"i\I~El\IL'VI"ir.Jru 'VIL'VI91n1"im A fiElL'VI91n1"inL'Yl ., .., q q 

... .... 
L'VI"ir.JtlJLL"iflElElO'V\1 ';1\I'V\1 P(A) ., 

1iifh n1L'VI7r.Jtyiifi11~L~r.J\191"i\l (equally likely) ;J:iiLEl01~Ln91i1 (H) 'VI7El 

Ln91n£lr.J (T) Lfh ')n'l-1. n1L'VI7r.JtyLL"iOElElni1(H) L'VI7r.Jty~~El\l~\liiLElfl1~~;J:EJElni1'VI7El 
I 

.., I CIJ Q,, d 

nflr.JL'Yl1 ') nu UUfiEl 
ff"d ... .... ... 

L'V\Ii101"inL'YlL'VI"ir.JnJLL"iOElElO'VI1flfl A = { HHI HT} 
q "' 
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' .... ... 
~~~a S = {HH,HT ,TH~TT} 

4).1 I + :' Q.oo 0 .t d d I Clil 

tl1'Yl~~a\l (L"lf~'Yla~~nL~1) SJI'1 ')nW;)1~1~ N ~·H Llla N 11~1111n LL~::ll 
\1 

L'VI~nTHll'vl'rt\IYiL·n~~h L"li'~~~h (wll'1Yiaamil~ 4 ) i1Ln~~~ n ~f\1 i\1,.!~~1111 
q 

Q,; ~ I iJ 
7 ft';)Yf\l'lUI£h1~'l13J"1'\ltL " 

1. Gt1'V1-r1JL'VI~n1''InL E 'YlnL'VI~nT"Imf1Lu~LSJI'~Ua£.J"JJa\l LL'lUJLU~~LU'lr S 
q q q 

P(E) ;::: 0 

P(S) = 1 

3. tt1'V1-ruL 'VI~n1"'mf113.iLn~~12Jn~~,~1~wrt\l~a E 1 I E 2 I E 3 I 
q 

P(E 1 u E 2 u E 3 u ... ) = P(E 1 ) + P(E 2 ) + P(E 3 ) + ... 
... ....~... .-..I'll! ' ... .t ' ... ... ... 

n"'tu.'Yl2JL'VI~n1"'tu.'Yl b11Ln~"JJ~"'111n~ 2 L'VI~n1"'tu. ~a E 1 LL~:: E 2 q q 

P(E 1 u E 2 ) = P(E 1) + P(E 2 ) 

~\la1';1L1tJni';)fi';l'\{"11aU·:h nlJn1"'1J1n (addition rule) 

1 ... .J !'1 ... d'l/l ' ... ' .... .r 'Ill "' ' 
LL~:: ~n"'tu.'Yl E 1 LL~:: E 2 Lu~L'VI~n1"'tu.'Yl b2JLn~"'12Jn~~ ';):; b~11 

q 

P(E 1 n E 2 ) = 0 
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'YI q H D u 'YI ~ th i ty"ll ehWI1111 '\.i T;J:: Li1 -u. 

1. ti1 E, c E 2 ';J::L~ P(E.) ::;; P(E 2 ) LLa:: E 2 - E,) = P(E 2 ) - P(E,) . ... .. 
2. a"1'VI~tJ'Yln 'JL'VI9ln1~m E 

~ ~ 

0 ::;; P(E) ::;; 1 ,_t'U.~Elf!1111U1';1::Li1'\.l."liEI-\IL'V191n1~miifhL~i-\ILLiii 0 n-\1 1 
~ 

3. P(9) = 0 

,X-u.~ ElL 'VI9ln1~m~1~ Ln9lif-u.El ci1-\l LL u '\.I.El'U.';J::iifl1111'\.i.1';1::Lilou.L ·rhnuf't-u.u 
~ ~ 

4. ti1 E · Lilou.f!El1J'ViaL1J'U.~"lla-\IL'VI9ln1~m E LLLh P(E · > = 1 - P(E> 
~ 

"' ..I !"I .-...1 5. rnE=E,uE 2 uE 3 u ... uEn L11EIE 1,E 2 ,E 3 , ... ,En Lu'\.I.L'VI9Jn1~ni.'Yl 

1~ Ln91~111nou.LLa1 

P(E) = P(E 1 ) + P(E 2 ) + P(E 3 ) + ... + P(E n ) 

6. ti1 A LLa:: B Li1'U.L'VI9ln1~ma-El-\IL'VI9ln1~m191 ') LLa1';1::L~11 
~ ~ 

P(Au B) = P(A) + P(B)- P(An B) 

1. l-u.n~mrt11t1 ti1 A, B, c Ltlou.L'V\91n1~m191 '1 3 L'VI9ln1~mLLa1 
~ ~ 

P(Au Bu C) = P(A) + P(B) + P(C)- P(An B)- P(An C)- P(Bn C)+ 

P(AnBnC) 
• ... .. 'I ~ 

8. a"1'VI~1JL'VI9ln1~nl. A LLa:: B L91 ')'U.'U. 
~ 

P(A) = P(An B) + P(An B,) 
"' !"I .- ..I !"I .-...1\'1 • .,. ' -.. 

9. t11 A Lu'U.LVI9Jn1,-ni.'VI'U.-\I LLa:: A 1 , A 2 , ... , An Lu'U.LVI9Jn1~t\.I.'Yl L11Ln91,-11Jn'U. 

LLa:: A c (A 1 uA 2 u ... uAn) LLa1 P(A) = P(AnA 1 ) + P(AnA 2 ) + ... + 

P(AnAn) 

~iivh Liie:J-\1';11n1.fi11ii~1e:JF.h-l S = {1, 2, 3, 4, 5, 6} 
~ 

L~mh'VI'U.91 P(i) LL'Yl'U.fl1111U1';1::Lti'U.~L~Wtl'1 i 
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';l:l~ P(1) = P(2) = P(3) = P(4) = P(5) = P(6) = 1 

6 

LVI9lnTHll'~l~LL~3J 2 VI~El 5 L;jli\UL'Yl'U.~1ll P(2 VI~El 5) 
q 

.... .t .... 1 1 1 
~-\1'1.1.'1.1. P(2 W~El 5) = 6 + 6 - J 

lA1ilEh\lft 12 ~liVIUtJlv-iV~tt-\ILtJElEln';l1nlrh~1i'tJVIi1'11 ~-\lijlv-iLl'l~1Ll'ILL~-\I 91Eln~n 
q 

LL~:"li11VI~1lli~ mh-\1~: 13 1u ';l-\1~1fl111l'l-i1';l:Ltl'U.~';l:l;\v-ill'ILL91-\I 

16th fi113J'\.i1';l:LU'U.~';l::l~L'V'iLl'ILL~-\IL'YhntJ l3 = -
4

1 
(rhlll) 

52 

lA1ilU1\Ift 13 ~11\'\UtJlv-i 5Lu ';11ni.v-h~1i'uVIi1'11 ';l-\IVI1fl11ll't.i1';l:Ltl"U.~';l:l~ K -;11'1.1.1'1.1. 
q 

2LtJ LL~: Q -;11'1.1.1'\.1. 3 

LtJ 

16th -;l1'"1'"1~~';l:'VIfltJl~ K -;l1'"1'" 2LtJ';l1n K -;l1'"1'" 4 1ufia 

4! ...... 
= - = 611i 

2!2! 

-;l1'"1'"1~~';1:'V1utJl~ a -;J1'"1'" 3LtJ';11n a -;J1'"1'" 4 tufia 

(
43) 4! ...... = - = 4 11i 

3ll! 

i'I1J'" -;l1'"1'"1~~';l:'VIflul'V'ii.~ K -;l1'"1'" 2tu ';11n K ~iiau 4 tu LL~:'VIflui.~ 
'II 

a -;l1'"1'" 3LtJ';11n a ~iiau 4 LtJLtl'" 6 x 4 = 24 1~ 
'II 

-;J1'"1'"lv-i1'"~1i'uiirf-\I'VI1l~ 52LtJ i'I1J'" -;l1'"1'"1~~';l::'V1flui.v-i stu ';11ni.v-l 52 

LtJ LU'\.1. 

P(A) = 
2,598,960 

= 
108,290 
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8. A113JLiJ~nft1t<Aru1~ (physical independence) 

i1a r.h..1"11 a..1n1~ t£J'U.L 'VI~lltlJtltl..lL 'VI~lltl! LU'U.GJ1 aci1..1~LLtl~..1··h L 'VI~lltlJtltl..lL 'VI~my 
ii a tl~:: fii tlll \.I. ~ ..1 'V\11 1£.1 n ..1 i 1 ~HH~-Vi f"ll tl ..1 L 'VI~ lltlJ wd...1 ~ lJ ii a 'Yl ~Vi i;l fii tle·Hl i Vi f"ll tl ..1 e n ., 

"" A L w~ £J ty 'VI \.1...1 

nlJn1~~m (The multiplication rule) 
" !'I ~ ~d !'I .... I .... 

t'l1 A LL!;l:: 8 Lu'U.L'VI~nT~nl.tltl..1L'VI~n11'ni.'YlLu'U.tltl~::~tln'U. 
q q 

P(A11 B) = P(A)x P(B) 

'l'U.~tl,r1,u n1L'V1~n1,.nt A, s. c ..... N 'Ylmw;m1~nt Lu'U.aa-,-::'iimi'U. LLa1 
'II q q q 

P(A11B11 ... 11N) = P(A)xP(B) ... xP(N) 

.... I..; ....... A..lt """ I :'ld .... !"1 "T 
(;\1tlf.I1"YI 14 L'VI~llnJtl'U.'VI'U...1L11tl li'U.LL!;l1 11fl1111'U.1~::Lu'U.'Yl~::tltln'VI1Lu'U. 0.8 tl1 Lll\.1. 

Ill 

"".J" ~ , :r1 da .... ~ ~ 
L'VI~llnJ\.1. 6 fl~..l ~..1'VI1fl1111'U.T;J::Lu'U.'YlL'VI~£Jru~::aan'VI1'Yl'l1 6 fl~..l ., ., 
...... 0 ...! T ... ~ ~ !"I .... I .... 'VI I ......... d .... ~ ~ 
1 fiYI1 L Utl..1~1 n n1~ L li'U.L 'V\~£.1 'l!'Yl..l'VI nfl~..l Lu'U.tl tl~::~ tl n'U. ~:: L11 1111r'Yl t:-1 i;l !;l't'ilr"ll tl..lfl~..l 

A ... I T ~...! ~ 
'VI \.1,..1~::11 t:-1 i;l ~ tl n1 ~ L li'U.fl1'..1 tl'\.1. ') L 'Vi~1::U::'U. \.I. 

.... ~ .... ~d A .... ~d .... 
P(aan'V\1 6 fl~..l) = P(aan'VI1fl~'I1'Yl'VI'U...1 LL!;l::aan'VI1fl~..l'Yltltl..1 LL~::aan'V\1 

~ d .... ~ dd .... ~ d " 
fl~..l 'Yl tl111 LL!;l:: £l tl n'V\1 fl~..l 'Yl tl LLa:: tl tl n 'V\1 fl~..l'Yl 'V\1 LL!;l:: 

.... ~ d 
a a n'VI1fl~'I1'Yl'VI n) 

.... ~d A .... ~d = P(a a n'VI1fl~'11'Yl'VI'U.'I1) x P(a an'VI1fl~..l'Yl a-a..1) x 

.... ~ d .... ~ dd 
P(a an'VI1fl~..:J'Yl tl13J) x P(a a n'VI1fl~..l'Yl a-) x 

.... ~d.. .... ~d 
P(a an'VI1fl~..l'Yl'VI1) x P(a an'VI1fl~..l'Yl'VI n) 

= 0.8x 0.8x O.Bx O.Bx O.Bx 0.8 

::::: 0.262 

9. n11r1~ ftn"ft 3J LLtJtJ 1ft A~LLft t n1 1r1 ~ ft n" ftaJ LLtJtJ 13.i1ft~~ • • 
n1~n~a a..1~11 LL1J1J LGffiu (Sampling with replacement) Vi~1~tu.1U'l!'V119itl ,1Hi 
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ii1~aci 7 'lu dJ'U. a t~~h t~LL~-.1 ~an~n LLa:"li11V.a11J9l~ aci1..1a::1 'lu LLa:: 
'II 

~ K t~LL~-.1 A t~LL~-.1 J t~LL~-.1 ElU1..1a:: 1 LU LdaiuL~LLtt1~1JV.UUEJEln1J1 1 LU 
q 

,.,~"lia1Ja"liEJ..l 'lu~~1Jv. flu1~ LLa1 1~1~1uda-.1 L'U.nEJ-.1 LLa:iu 'lv.3.iri EJ'U.~-;J:~1Jv.uu a an111 
'II q q 

1 'lu ·rhn1'i~1Jv.flua-11J~f-.1 
q 

"".,. 
0 'l"" ~ '..1 .J~ ''l ' !'I ~. I~ ..,.,J~ "" ..4 16't11 L'i1 "If Q LL'Yl'U. Queen LLa:: R LL'Yl'U.L~El'U.')'Yl L1J "If a ~111JLu'U.Lu L~'Yl L~ a YI'U.-.1 

1 4 ' .J !"I 'II .I'll "" ' .t ' !"I .J .. 'II •\'I "" 
U~El RRQ, RQR, ORR LL~a::LLUU'YlLu'U. Lu L~LV.a1'U. ~111J'U.1';J:Lu'U.'Yll'lt.JU L1J L~a 

!"I 3 ' !"I .J .. 'WI "" !"I 4 Lu'U. - LLa:~111J'U.1';J:Lu'U.'Yll'lt.JU L~ Q Lu'U. -
7 7 

i..lJ'U.~111J~1,:LiJ'U.~';J::L~ a v.it-.1'lu ,,n,1nn1'iV.UUL~a-11J~f..l ~..lLL'iia:~f-.1 

(
3)

2 

4 108 v.flmLa1'l~f'l"U.~a 3x 7 x 7 = 
343 

~ 0.315 

10.n1~'t1~iHl\lft3JLLllll 13Ji.ftR\4t (Sampling with replacement) • 
fi,,,.m1iJruv.1'ii a LliU .. 
ii1~mi 7 'lu LU'U. a t~~h t~LL~-.1 ~an~n LLa:"li11V.a11J9l~mh-.1a::1 'lu LLa:: 

'II 

~ K t~LL~-.1 A t~LL~-.1 J t~LL~-.1 aci1..1a:: 1 'lu LdaiuL~LLa1~1J'VIfluaan1J1 3 'lu ';1..1V.1 
q 

~111J~1,.,::Li1"U.~';J::L~ a v.it-.1'lu 

'iiirh Liian'lvhn~l11~1n'lvl~iia~ 1111t1a GJ = 35 1i 

"' ..4 L da , L ........ "' (4J ..... Laan a V.'U.-.1 U';J1n a 'Yl1JEJ~ 4 u ';J:1J11iLaan 
1 

= 4 11i 

Liian'tvl~\l~~'l~l'li a 41\11\12111 ~1n"Lvl 3111 ~:ii'iihiian (~J = 

~a'i11J-;i1'U.1'U.1n-~';J::Laan a v.it-.1'lu LLa:: 13-i'l"li a a-a-.1'luLYhnu 

(: J X ( ~ J = 4 X 3 : 12 'ii 
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ll,A~"'ln t1 

nT~LmtJ~LLn~3J SPSS Lflil\JGl\1, 
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ft'l'l.U.h::nntJtJ£h1ttl,-un·nJ SPSS For Window 

1tl'lLLn'nJd'th::nauit-w 3 1~a 4 wt.h;Ja ~"'d' 

1. 1 vh{~11ift1\1-iuiln"i ilaJ~ L1i1 
'II 

~ih~un t~ L~ Elfl~nL"Ji1 lt1"5LLfi'l3J SPSS/FW LLa1 ~::~u11 ii~1'l1"1~"1'lU 1 (n) 
'II 

'I ,,.,, ..1 ... , ' .... ..1 ' ... ... ... ... 
L ~ ~"' Lfi~'Yl "ll EllJU\1."11 El"'~1'l1"13J LElfl El\1.~1"1 ') LLa::~"' Lfi~'Yl"ll Ell.J a1"1~1\I.'JI'1 tl 3J El~::3J sheet 

L~L~ElfiElU 2 sheet flEl Data View nu Variable View LLa::~El~L~\1.~"1"5U1 (n) d' flEl~El 
'II 'II 

"liEl"' Data View 

~I·· I I~ _u .!:=JS!J ._:_j _j_(j .:;;;Jiililr.l ~ ~ 
1: 

·ll .. i 

~-;--"~~~--L---~--~--J----L---L--~--~---"~-~ 

I_• .___,._-,J 
SPSS Processor Is ready 

'ltl 1 (n) 
'II 
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"" "" "'tl"" . tl iJ .... tl LlltlLLHlU cursor L 'Yl sheet 'il1'\l Variable V1ew \1:: 1'1n!JL U\le:J 'ii\IJ 1 ("11) 

1un11'iJm.~.ia11aflf\ILL1'n 'lXnfln~1c;\e.:JLaem-ll1\le:J~\I,.tl 1 ("11) dneu L~e~11vf~e~1 
~ ~ 

LL1h~i.:JlltuLLll1H~el'IHl111 ~.:~tl·nn!Je~~'lie\1 Column LL1'nllU"lle:Jlli'1u1c;\t11i1 Name 

~~ _Lj ~l _ _j_J !=i 01 i _j ··jr'-1 Ol!hlr.l [": ~ 
WtdD>I DecUnal< I !.•bel l VtlDe• I Mi.,utg I Coblmns I A1ip ~ 

I 

j 

,-tl 1 ("11) 
~ 

~fiilennJil3Ja rieun11'iJeuie11aa\11u\le Data View 
'U ~ 

'i\111 ~1~u.ffu'il au~.:~ Iii a 1tld 

1. Running Number a.:J1ULLllu~eurt111LL~a::uuu~Lnu,-11l1'111-ll'e11a111LLa1 
~ 

n1'VIU'i11 ~ ~h~1 La"lluUll~ ii~e~1 LLU1' i1 id (~e:Ji1 LLti1'U\l:: 1-i~e e::1,-n1i~ LUlL 

~1 ern~·ma1 ~1111't1 iafl1111'VI111 tJ L i1 h Le:J\Ii1LUU~1 LLU1'e::1,. l'il tJ ii-;11U1Ui1an~,.~ 
11iLi1u 8 ~1) 

2. i.:t~el~1 LLU1'a\l 11.11 ULLlJll~elll t1111 i\1 LL~t11rt111"1i eLL 1'n\IUU\I"lie:J~'ilri1 tJ 1'il tJ 
q 

LL~ a::~e:J"ll e:J\1 ~1 LLU1'1-ii1 an~,-11i L nu 8 i1 i.:Ji1 el £11..:1 LL1Jll~el1Jt1111~1ii\l~el~1 LLU"j 
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LL tJ tJ if il '1Hl13J 

L~n\lnT~~,)u L~il\1 A'J13J.t;\I'WilL,'llil\lfUlL1,1'Uf~ij<;iiln1<tNi~;~Gi111 

d 
<iltl'l-L'Yl 1 

d 
<;I tl'l-L'Yl 2 

" d .... ... 
"11 ti3J a L n ll1 n 1J tUl1Ufl1Vi"ll tl\1 t:.J<il tllJ LLUU "tll.J tl13J 

~ ~ 

... d .... .. .. .-d .... 
"11 ti3J a Ln ll1nUfi113JVi\IVi a L~"ll tl\lfl tu.1~11li'Y13J<il anT~ 

~ 

L ~u~nT'm11t:.J~ <i19iT'n"ll tl\1 i1'1!nVi3J vf3J'V\1~'Ylll1 a £.1 

ID 

d 
<iltiU'Yl 3 

113Jti1 LL 'VI \I 

"Jia3JaL~ll1nUfi113Jitl\ln11LUn11L~U~n11t:.J~<il~111i1u~u 
~ 

') 

d " "" <il au 'Y1 4 "11 m"umL cu.::: au ') 

... . ... 
"11 ti3J a "tl1Ufl1Vi "1'U.1Jflfl a"ll tl\1 t:.J<il tllJ LLU1J"ti1Jtl13J 

~ q ~ 

(faculty) 

D 1. ii.9ifl1"<ilf 

D 3. 3Ju~ufl1"<ilf 
q 

D .5. i'Ylmfl1"<ilf 

D 7. Lfl1~qyf11"<ilf ... 
2. th:::"u n11ru.1 un11Yl1\11U 

D 5-1o t1 
D 16-2o t1 

3. ~1LL'VIU\I'Y11\Ii"lf1n11 

334 

D 2. u~'V\111i1n~ 
q 

D .. ... 
4. fln'Jy1fl1"<il1 

D .... ... 
6.1qyf11"<i11 ... 

(EXP) 

D 11-15 t1 
D 21 u:fiu1t1 
(STATUS) 

D ~-ri1ufl1"<il,,~,,rr 
~ 

D fl1"<il,,~,,£i 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

1. 

2. 

3. 

4. 

5. 

fl11 :u Vi~-w aL ';1"1.1 a~ fl m1';11~u~ ii c;i a n1~~ a Cil'ii1~1"11 a~ ~1\tnri :uvf 

:uvni'Yl t11a u~1:ufi1 LL 'VI~ 

.... ... 'l 
,-:::~l1JA'J13J'W\Ifiil ';) 

aJ1n t.h'Wt ... 
"" 

aJ1n \ttiltl 
't1t'fc;'l na1\l • 

~,'"' n1 ,-th:::t't1 '"'",'"' -· 
n1~Ll~LL1.J1.J~ af:u L i ~TIZnVi:uvfL vi an1~"11 a 

~ . -- .. 0 

(a1) El'U.:U Cil'W :U'W Cil1~1 • 
" .-..I "' 0 

n1~LL';I~ El1';11~U L n U1n1.J tJ ElCilCil1~1 
.... 

(a2) fl~ L 'VI~ a 

L " ..... "' ... 
n1~a an u LL';I~ El1';11~UL ~a~ n1,-';1Cil LCil~u:u 

" "' (a3) Cil'U.U1.J1.J 

fi11:U~:Cil1nLun1~Ll~~uuuu (a4) 

n1~LLi~ El1';11~U L ~ aL ii'u'Yl~11.J L~ a 

~-u.uuut~i'un1~au~Vi:uvf (aS) • 
" ..... L""' ... 0 

n1~LL';I~ El1';11~UL 'W El 'VI~1.J'Yl~11.J L:U E!Cil1~1 

... .. ... " (a6) ~~CilL~~';I L ~tJU~El tJ 

n1~iCila~i1mh~lii1~1LiLLria1';11~ (a7) 
... ... ... .... 

c;'l1\ttn1,-LGl,-UaJGl\tti\1J'lJ .. ... " n1~Cil~1';1 L ".lfflfi11:U L ~UU~El U"ll El~ 

" "' (b1) Cil'U.U1.J1.J 

n1~ L iu'in1~aamLuu11n'VI'll'1'ii1~1 (b2) 

n1~ L iu'in1~aamLuutJn 1 -u.lii1~1 (b3) 

n1~ L iu'in1~a a mLuutJn'VI a-~ lii1~1 (b4) 

n1~n1'VI 'U.Cil"li'U. 1Cil i15n'!Y~L vi EJ';J: tiiCilLi 
Q,..t 0 Q..o .::1" 

L 'VI:U1:ff:UnUfi11:U~1fl ty"ll El~ L 'U.El'V\1 (b5) 
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~ .. t 
"i::~n.JA'l13J"n\J'Viil v 

t.h" 
... 

&J1n ... \UJtl 
..,J &J1n \UJtl I ... 
't'lft~ na1\J 't'lft~ • • 

6. nTnTil1l1Vi1.h::n au l iiifi113J 
... .¥ .... 

L 'V\3J1::ft"3Jn1.J L '"El'V\11-n'1 (b6) 

7. nT~n1'VI'"fil"ll'"1fil'U.ILa3.1~1'~1l~iifi113J 
'II 

L 'VI 3.11:: ft"3J (b7) 
... ... "' ..., A ... 

8. fi113J GI::Le:l EJfil L ~EJU~El EJ"ll El~ n1~';191Vi 3.1Vi 

" ... 
(bB) 91'"0.1.11.1 

.... ...... ... " 9. nT~Vi ft"';J'"an~~L Vi Elfi113Jfl nfil a~ 
'II 'II 

... 
(b9) ft"3JUH~ 

'II ... ... 
~1,..NiUola~ 

1. nT~~~fil~1~1 Li:l'" 'U9113Jri1'VI'"fil (c1) 

2. n"i::fil1~uniifi113Jft"1EJ~13J'YlWYl1'" (c3) 

3. 
...ll ._.... ... ~. ... 

n"i::fil1~'Yl "l!Vi3.1Vi L '"El'V113Jfl m111Vi • .... 
L 'V13J1::ft"3JnU"i1fl1 (c3) 

4. 
t:l I 4:11 • 

n1"iLtJ1.J LGI3J3Jfi113J LL"ll~ LL ~~'Yl'" 'Y11'" (c4) 
.... .... ... ... 

(c5) 5. fil1 e:ln1j"i3Jfi113J"l!fil L';J'" 

6. 1l1ViU~::n auiifl11a.Jifil L ';I'" (c6) 
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G1Ti1\l 

Name 

Type 

Width 

... 'I " ... •'I ..! \'1 """ • d 2J'V1~1£J type b'VIL~Em LL~ b'I.I.Lfl'Hh1';1::: default bTYl Numenc 'lh1 
.s .... 1 ..t ... VI" 

'V13J1£Jrl\1~1LLu'l'I.I.'I.I.U b~ 

LU'I.I.fl113Jn11\1"1Hl\1~1,.1\l~ri1'VI'I.I.~ 1inu~1'l1\llJW;JEJ Data View 

Lfl~El\1';1::: default Li~ 8 

Decimals Lilw;hu 1'1.1.~1 LL 'VI 'li\1"11 El\I'Yl f!it£J 3J"ll El\1 i1 L~"ll~ LL~~\1 fi1"11 El\1 i1 LLtl,-fi 

:1 " ..! \1 """ • • I ... ...1 !"I I u El'I.I.L "111 Lfl'lEJ\1';1::: default L1'Yl 2 Yl1 LL 'V\'1.1.\1 LLYIY11 L~"li'Yl Lu'l.l.fl1"11 El\1 

i1LLU'lLULLlJlJ~EllJrl12Jlln';l:::L1iii'Ylflit£J2J L"liu flU~ (id) fltu.::: 

... ~ d l: 'l ... ~. t ... " '11. I ...1 I (faculty) 111~111 YI\1'1.1.'1.1.';1\IA'l'iGI\1 V!Lu\Ua"ll 0 ~£Jfl~nL"ll1 bu'Yl'li'El\1 
... 

Decimal "liEJ\Ii1LLtl'l'll'u LLa1L~Eln o 

Label LUULIJ5~~1i~3Jvi~El"liEJ\Ii1LLth L'U.fl112J'VI2J1£JL~2J 'J Lfhnui1 

uEJnfl113J'VI2J1£J"llEl\I~Eli1LLtl'ltiEJL1iLnu 8 i1 lu"liEJ\1 Name 2..11 

"11 []1 [Jfl113J,r uLEJ\1 ~" t1i-;J1 Lilui EJ\Iw2Jvin'ti Lfl~El.:~n rr.:~ ~13J1'lrl 
ti,-:::2J1~t:.~~L~Elu 

'II 

Values LU'I.I.LIJ5~~1 iw2Jvifl112J'VI2J1 £J"ll El\l~hi1 LLU'l~il El'l.l.~\1 LULu Data 

View ~\I Lli-;11 Ltlui El\IW3JvinL~ L~~El\1 n rJ.,:I ~12J1'lrlU'l:::2J1 ~t:-1~ L~ 
EJti 

'II 

Missing LU'U.LIJ5~~1 i,-:::ui1 ~,) £Jii nTHh'VIUY~~hi1 L~"ll EJ:::L ,.~ LL~~.:~i1 
q 'II 

LUUL tlwli El2J ~~ ~" EllJ Lli" EllJ tln~h11iiflu LliY~ EJU LLuu ~B1Jrl12J 1 u 
'II 'II 

"IiEJL~ Ldmliim1u"liEJ\Ii1\IL1 L~~fl\l';l:::~fl113JLiLilu Missing ~El 
'II 

"IiEl3J ~"ll1~'VI1 £JElULLa1 fl1';1 't1i-;11LU'I.I.i fl\l'l:::u £JnL 1un,-ni.~il flU 
'II 'II q 

"Iifl3J~-;}1'\.1.1'1.1.3J1n ') L"liu Lilwvi'U. cases LLa1Ln'l\li1El1';1iin1'lUEl'l.l. 
'II 

"Iia3J ~ ~~~1"1.1.1 n';l::iin1'l'l:::u"li1\1~1~L1il"lifi1"ll a\li1LLU'i Ltlu 
'II q 
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Gl1'i1\l 

Column LU\l.L'll'~~l ~ ~i r.Jri1WU.i!'ll\l. 1i~-;l1\l, 1\1.~1 a m~'i~ Ll1111'Ul~llvf~~ 
'II 

1tiL'U.L'll'~'liEI~<i11'i1~1J\l. Data View Lfi~El~,:: default l~~ 8 

i1ein1!-'i 

Align 

Scale LU\l.L'll'~~l ~'i::u·:h 'i::~U'll El~ n1'ii'<ilfl1'11 El~~1 LLtl'i"h mil \l.'i::~u Li! 
q 'II 

..... " ... .... . tl ... ... 
11 ~'VIL~Eln 3 'i::<iiU Nom1nal , Order LL~:: Scale n<iiLfl'iEI~,:: 

set L~LU\1. Scale L~Elri1'VI\l.i!L~L'11'~ Type LU\1. Numberic LL~::,:: 
LU\1. Nominal L~Elri1'VI\l.i!L'll'~ Type LU\1. String 

~ ....... tl . d~'ll--., 1 .... l tl 3. uEIW'lfEI<ii1LL 'i<il1~') 'Yl<ii~L1LL~1 ~~ \l.,El Variable View ~hHLLlil..1 \l.'i 1(fl) 
'II 
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Type 

Numeric 

Nummc 0 None None RJ&Id 

Numeric 0 None None Ri&hl 

Numenc 0 None None Ri&Jit 

Numenc 0 None None RJ&Id 

Numeric 0 None None Ri&hl 

Nummc None None Rigbt 

tiWIIenc None None Rigbt 

N11111enc None tlone Rigbt 

None 

I • 
None Rigbt 

SPsS ProcesSOr .IS ready -

,-tJ 1 (fl) 
'II 

'I""" . d ,..,1 '"" ~"'il " d !'I 4. ~'VIfl~n Data V1ew '1hHH.J'YUJ3J~1~"111~'1f1r.J"llEl~~El ~1n\4\4~~ El\4"11El3J~'lf~Lu\4 
'II ~ 'II 

~hi1 LLtJ,-1 't.I.LL'U'Ua'El'Ufl13J~i:i ~~ au1 1LLa1~~ L't.I.L'lf~~171~~Li~J\4~ a Data View i~ 
'II 

i1mh~,-tJ 1(~) 
'II 

~~_2__~1~.!:._'!___~?~~~---_:_ ___ .. , __ ..__'.~--~~~~-~~i~-~'-~ ... -:..-:i..~~~ 
(Sf c• ...... ~ :;_,,.., ~~ ~.,- "'- -onr ~ ~ 
··- g ~ 1m' .... ~ ';,. ~ J'l' .. ..! .t ~--: Jt-:-. • ,_, ')l .. r---.-
' 

! " 
' ' r 

., 

., 

·" 
!J 

I ;.& 
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- ''; '• ... ,. ····.n- ···~~~~''"''11~"···== ~-·· 11~tt~"•, Prlntsav [O.taSett)- SPSS Data fdltor ·~ ), ,·i:\)~_,: ; 08;,??:-~li.l~{~~~~ 
Ele ~ ll,1ew ~· !ronsfonn ~e !ifophl ~ Add-gta \fJ.It'tJtHI ~ -------------- .............. -- ....... - ................ ________ .. ___ ...... _] ......... -·· ...... --------- . 
a m ~ m ..., r+ ~ & ~ ,. oiQ1 ~ ::g aH!i ~ ·~ ~ 
7~-~-=·=::=-:::-::::-:::-~:-:-:.-~:·-;::--•;:-:::-.-··-=-~-:=.: :--.-:- --· .-:-.:·-::.:~:--:-;·~-:--::::.::-::-;.·'!-:::.~~·:::-::---:·.. . . --- ··-·- ····-···-- --

1:1d 1 

r---·--+--!,_':.:..d---; ~':I~LJ --~~- __ _: ___ ,!l_!~i!!__, _______ a1 ___ j ____ ~ __ : ___ -~--;-
1 1 11 3 4 2 4 3 4 

2 2 3 4 3 4 4 3 

3 3 3 4 3 4 5 4 
1---

4 4 3 4 4 4 
-------~ 

____ _!) ___ .. J 5 3 4 3 4 4 4 

__ 6_.J 6 3 4 3 3 3 3 

7 

B --9-: 
------' 

10 I 
-------' 
_1_1_j 

12 ' 

7 

B 

9 

10 

11 

12 

3 

3 

3 

3 

3 

3 

4 

4 

4 

3 
4 

4 

3 

3 

2 

3 

3 

5 

4 

4 

4 

4 

3 

4 

4 

4 

4 

5 

4 

4 

4 

4 

4 

4 

4 

Vl.,l .. ~ o "" " • ._ dL "" d .I "" .., ' .., 
L n a ua-1 'V\ 71J L m.J fl1 a- \111 'V\ L fl 7 a \11.17:: 3J 1 a t:-J a"!! euJ a L ,-tin 11 Syntax File 3J 

'II 

!'I "" •VI.,I ... ~ ""14 "" .. .., .J' • d o-"" "" .., 
'U.13JtmaLlJ'U. .sps n17"!11a' Lna'U.L"!11 L~ 2 11l "ll'U.EltJ1'lt:-JT;JtJ~EJ\In17L7tJn File Syntax 

q 'II 'II 'II 

3J1L ~EJLEJ1fhi\IL'li1lt1Lnu'V\'iac;ia\ln17LitJn File syntax 3J1L ~a~fhi\l~i\1Lnul1ua1 
'II 

"' "" .1 o ._ .t. "" "" .., d .M " 
~7Eltil a\ln17~:::1.17:::3J1 a t:-J afl1a'\I'U.'U. f11~ EJ\In17L 7tJn File Syntax L ~ EIL1.11'V\3J1 tJLL7n n 

c;ia\lfl~n~~h11 Paste uu~afhi\l~tl71n1JU'U.~El Data View ~\l~:::n~11n-\11~1oi.-·hi\l 
<il1\l ") 1wi1'1ia~altl tf1'U.n17LitJn File Syntax ~n1~~i1\lfhitJn~1n~1i-\l File LLa:: 

' ' 
Open L ~!I El'U.~1 i\1 LitJn File 1l773J~1't11 ") ltl 
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~ tl ... • ~ .J .., •• 1 ~ .... ~..r .... ..I ' 
-;nnnT'H~'\1 1"::3.11flt:.lfl~1tlfl1a.:J Analyze 'Yl Data View ~-nflt:.l~fl~1l'-1.3.1"1Hl11 

Output File ij'-1.13JanflLU'-l. .spo 
q 

fl1"iL1i'~hi\IGh\l CJ ~il~'l.J\t,vil Data View 

fi1i.:J9i1.:J ') ~aci~'l\l"lHltn.JWlltl\l"ila Data View ijfi1i.:JLL9iL'-l.~d"il::na11L~tJ\I 
'II . 

o ..., Q,tf A 

3-4 fna.:J'VIfln ') fltl File, Data, Transform, Analyze 

: ·~ _•rr!wJ ~~~IMj l c 
Open Database 

Read Text Data ... -s::: 
Save As ... 

Mark File Read Only 

DiSplay Data File Information 

Print PreVIew 
Print ••. 

Recently Used Data 

Recently Used Files 

Exit 

9 3 

• 
ctrl+S 

• 

4 

Data View ,{Variable View / 

'ltl 2 
'II 

""' '1':'1 a.d.., • ~ , "'ti.J' 
n11"~"15"il::~"lf~l.l.n'lru.'Yl~a.:Jn11"'Yl1~\l~a ~ '-1. 

1. LU~ file 9i1.:J ') "lJ a..1 LU'lLLn1"3J SPSS 

2. Save "liaaJ~~ilal.I.L"li1 
'II 

3. vhJvf"lia~~f.j~f.j LiL'VI1iauttl,-un1"3J~U ') ~1Ltl 
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stems I &1 I a2 

~ 4 3 

3 4 4 

3 4' 5 

4 4 

3 4 4 

3 3 3 

3 s 4 

3 4 4 

4 4 

~~-.-1 
SPSS Processor is read~ 
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Copy Data Properties ... 

Define Dates ... 

· . ._......:. Insert Variable 

~--~~-~---- ~t~~~· 

s 

6 

7 

~Cases ••• 
Transpose ... 

Restructure •.• 
Merge Files 
AQgregate ... 

Identify Duplicate Cases ••. 

Spit File ... 
Select Cases ••. 

Weight Cases ..• 

7 3 4 

~tl 3 
'II 

4 

4 

4 

4 

4 

3 

3 
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1. LL'Yrmi1LL1h L'V13h sn1111tl U1::'VIi1..1i1 LLU1L~11~tl [j~~rl'U. 1~urh LLfi1J~h L'U. 
~ ~ 

flt~i11i1LLU1L~11~it~..1n11LL'Yl~ni1LLu~ L'V13,j1111 ~t~ci1n~n'" LL~1Lsn1 Data L~t~nfhi1 
~ 

Insert Variable 

2. LL 'Yl~n"li tl11 Gl"ll tl-.1 ~~ tl'lJ LL'lJ'lJ a'tl'lJfl111 (Case) fi'U. 'l 'VI3,j L "li1 t1 ci1 'U. ~::'V\11-n' tl11 a L~ 11 
~ ~ ~ ~ 

2 Cases ~tlci~~n'" n1~LL 'Yl~n"lit~11arhL'li'U.L~r.nnun1~LL'Yl~ni1 LLU~ LL9inTnL'Yl1n 
~ ~ 

on tl11 a L U'U.n1~ LL 'Yl~n L 'U.LL 'U. 1'U.tl'U. i..1,f'U.L~ t!Yh LLfl'lJ~1~'lJ~L 1 tu. ~c;\ tl-.1 n1~LL 'Yl~n Case 
~ 

~ 'I ... ... ... • ' 
-;:nn'U.'U.L'VIL"ll1 Data Latlnfl111 Insert Cases 

3. i~L~tJ..1thiu"lit~11 a L'V13,j rnu1c;i n1~thiu~1"lltl..1i1LLu~~~imi1'VI'U.~ L'li'U. 
~ ~ 

~tl..1fi'U.~ijfi::LL'U.'U.~111 (~1"lltl..1i1LLU~ totalall) a'..1a'~LU~1a'~ 1iLi..11'U.fltl L~L"li1 Data 
~ q q 

"" • 0 I 

LLa1Latlnfl111 Sort Cases 
.,. ..,.,. ..... .,. d 'VI • "' .1 ""....,..., 

4. Lat~muvn::'lJ1..1 Cases 'Yl11fltu.a'1l'lJ~'VI1tlL..1ti'U. L"ll~11lfl1"llti..1~1LLu~'Yl~1"iitl 
q ~ 

n1'VI'U.~ 1i1-i..11'U.fltl L~Lsn1 Data LL~1L~tlnfhi1 Select Cases 

Create Time Series •.• 
2 2 Replace MlssinQ Values ... 4 

3 3 
Random Number Seed ... 

4 

4 4 .) 4 

5 s 3 4 3 4 

6 6 3 4 3 3 
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1"' 1~ ... .d... 0 ~ • Vl.l..r nT'i "11'';1:: '1hUn,-nL'YI~El·Jn1'~'YI1a\'JGHl ~uU 

1. L~ar;\a~n1,-~1U1nL'VI1fh~d)~';l1nn1,-l.J1n au flnL v.1,. "J.JEl~fhlii1LLti,-Gi1~ ".1 
'II 

~tl,-1n1lm.i1u File 'lia11a Data View 1v.1'1f~1i~ Compute ';l::th1n1lwtl'1';1Elc;i~,-tl~ w 'II 'II w 'II 

4.1(n) 

..l 
,-ti'YI 4.1 (n) 
'II 

lii1 eH.h~n1,-l"lf~1i~ Compute L ~ar;\a~n1,-'V11t:.~a,-111"1.1El~'li mJa';l1nlii1 
'II 

LLtl,- a1 ~~ a? 

..... ~..!"" .11 ,.,l.,. "".- "".I ""L ..l.J'~ 2. L v.~~"li'El~1 LLu,. 'VIli'YI Ln~';l1 nt:.~a avnrn a~n1,-LEI1~1 LLu,.111t.nn nu u 'YIU~~ 
... . 
"li'El11 totaiA 

3. 1~'L~anlii1LLtl,-';l1n,-1Un111ii1LLtl,- 111~'1ia~wtl'1Gi1~ Numberic Expression 

t~un1,-flanlii1LLtl,-fia::lii1e.J1uLfl~a~v.111U I tJ. I LLa1kui1mfl~a~v.111u + (v.'ia 

Lfi~El~'V\111 u~u ".1 {unu d:hv.111 U"J.J tl~n1,-i~tl,-::111at:.~a) ~~a ~1iwtl'1Gi1~ Numeric 

Expression riauflan OK fl1,.flan~ Paste riau L~adiu~1i~l1~ File Syntax~~ 
"" "" ..l "' .I "" • l..l 1l1U'VIa~n1,-flan'YI Paste LLa1';l::u,-1nlJ';lfl~~Ju'YI 4.1 ("1.1) 
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Fie Edt View Data Transform Analyze Graphs utilities Run Window Help 
_,.- --- . - -- ··- ---···- . - -··-- - --

~lfiillSil ~~ ~ EJ)l:::! 01 j ~ tJ ~ .E!J._!j 
COHPUTE eoealA • al + a2 + a3 ;\;4 + aS + a6 + a7 
~XECUTE • \ 

3j-iJa1"i\ILn<~r:h File Syntax ';l:tJ·nn!J;fuv.\41';la1"L~UL~ai\l Paste flf\ILL"m 

L'Yh,fu ~1v.i'unT~i\l Paste 1uflf\l<iiai.tJ fl1i\l';l:L"li1 File Syntax L91tJL1itJ·nn!J File 
d' ... d ........ 'II ... ' 

Syntax "JIU';Jaan '11'\1~1';JtJ';l~<ila\IL~tJn File Syntax ';11n"l!a'l.J~1\I"lla\l';la Data View 
'II 

d' 
"11\11111 
·~ 'II ...... tl d'...l 'II • 

L11a~\l run "l!a11~ ~~~v-41i';J: ~1nn"llwn Column ~91'YI1tJ"lla\l';la Data V1ew 
'II ~ q 

"liai\ILn<il fl1i'I'YJnfl1i\l~iMntJ11ii Transform ~~awfi';l::tl~1n!J;f'"~';la Data 

View i.1i1-rl ~ Output File 

~itJa1';llii'a\ln1~'V11~~av-41f~Lil<il';l1nfhL\l.~tJ"Jia\l<il1LLU~ 7 -iJa ~a a1 n\1 a7 
'II 

fl1i\l Compute ';l::Lilui\ltl 

Compute totala = (a1 +a2+a3+a4+a5+a6+a7)/7 

L~ alii a\ln1~L~ tJULLU~\Ifi1"l!a\IGl1LLU~ 'VI~ a i91na11"lla\lfi1i1 LLU~ 1 v.li na11~a 
q 

# L~ a Iii a \I n1~<i1~1';) fl1 <;I au n~m-ll a 11 ~il auL oll1 L U'U!fl1 <;I au~ij fi1fl:: LL'" '"i.li <il~\1 n 'Uoll a 11 ~ 
'II 'II 

U aUL oll1 L tJ u!iiw;h oll t13J ~~ U aUL oll1 L U'U!Gl 1 L~"ll"ll a \I Gl1 L~ an~ 3j a Ub u-iJ a ~a'IJ 5]1\1 LliL"lf 
'II 'II 

d ""' A A ,:I; !'I ft I I Q,, I tJ 

fl::LL\111-I.'YILL'YI';l~\1 'VI~a n~tu.Lu\11111<i1~1u~::111nl.fl1~::91'1J<i11\l ') ( 1, 2, 3, 4, 5 ) LL~::"l!a11~ 
'II 

~i1a1-1.L -ll1 Ltl1-1.f11 <ila'IJ';J1n"li af11 n111~ Ltlutl~ L~li fl1111'V1111 tJ"ll a \I fi1fl::LL 1-1.1-1. ~il auL "li1';1:: 

iifl1111'VI111 tJ <;1~\1 rlUoll111 rl'Ufl1111 LUU';l'i\1 
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# L~ a~ehm1·r;~nt:i3J"li mJ~ 1~ tJ71u'lia3J~'VI ~1 tJ ')'li'El 3J1i~ LU'U.n~3J~13J~El-\ln17 
'I 'II 'II 'I 

LU'U.~w:h EltnmLti-\lnt:i3J~1LL'VIU\I'Y11\11'll1n17LGl3J~" ii 4 n~3J El1';117U ~~1£Jfla'1LH171 
'I 'I 'II 

';117EJ 7El\lfl1a'~71';117EJ LL~::fl1~<il71';117EJ 3J1LU'U.n~3J1'V13.iLoWU\I 2 n~3J flEl n~3J~!i 
'I 'I 'I 

~1 LL 'VIU\1~1ni17El\lfl1 a'<il71';117U nu na3J~ii~1 LL 'VIU-\1 ~" LL9i7El\lfl1 a'<il71';117EJ;f 'U. 'u 
'I 

n7mi1ati1\l 2 i1ati1\l'li1\I~'U. -;J::~a"1"lftii1i\l Recode 1"U.n17LLnilru'VI1 .. 
i1a U1\ln17 1"lftii1i-\l Recode -;nni1a U1\l LLlJlJa'EllJfl13J~rl1'VI\l.<il 1~"111\I~'U. 

L~ElWli£.J~-\ILih'VI3J1£.Ji1-;J::r.Jui1LLU7 Status ';11nLGl3JLLU\ILU'U. 4 n~3J na3J1'V13.iLoW£.J-\I 2 
'II 'I 'I q 

0 ..4 1 ° .:.,. •t "' ..,.. ~ .,.. 0 
"" 

0 1 ° l: .J' 1 "' 0 1 ° .J' n~3J 'lf\1 'U.fl1~\l Recode -;J::3J 'VIt:-~11£.JL~Eln11 n17';l<iln~3J 'V\3Jfl7\l\l.';l:: 'VIn~3J 'V\3J'U. 
'I 'II 'I 'I 

"" t ....1 ""' .I "" .,.. "' .I.J :'1 ..1 ""' .I t ' r.J\Ifl\1 'll'llEl<il1LL1J7L<il3J (Into Same Variables) 'VI7El<ilEl-\ln17';1::LlJ~£.J'U.LlJ'U.'llEl<il1LL1J7 'V\3J 

(Into Different Variables) cl1 L~ElnLLlJlJLL7n-;J::U71n!J'VIU19i1\li\IJU~ 4.2(n) LL9icl1 L~ an 

LLlJlJ 'VI a\1';1::1.h1 n !)'VI ,X 19i1-\19i'\IJU~ 4 .2("11) 

346 

status 
~al 
(~a2 

~a3 
<l}a4 
·~a5 
<i> a6 

}D[ 
I 

v 

1u 4.2(n) 
'II 

I . I 
,_·. __j 

I 

~~I 
I 

Cancel j 

Help I 
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t. l"' 0 ..... .t 
"11 'U. Iii a 'U. n T~ ".1!' .:~ 1 wn1 ~h1 'U. 

·n.l 4.2 ("11) 
'II 

1. a3J3J~-:h~imaan~';l::L'l.J~ E.J'U.~ai1 LLt.h 1 'VIli.rn u'VIi.:~n1,-i~na3J"liEl.:~i1LLth 
q 'II q 

Status L'VIli LL~:: li'~El11 newstatus ril'iLiuni1LLU,. status L an13J1 El ul 'U.'V1\l'19i1.:J li 
'II 

'liafl113J11 Numeric Variable --+ Output Variable LL~1L"'Vi3J'Vif1111 newstatus ~ 
2. 'VI'tl'19i1..:JL~"1Ya~n13J11 Output Variable Name L'ifl~ni1f1111 Change e-1~';1:: 

th1n!)i..:~~tJ 4.2(fl) 
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_Oki~~··· j 

u ... I 
----' 

~u 4.2(fl) ... 
'I"'"" ..I.' .I ""' "".ld dVI.., 3. L'VIflan'Ylfl111 Old and New Values -;J::u~1n!j'VI'U1~1\I~\Ilu'Yl 4.2 (\I) '11"\1 L~ 

"" ~ • ..I !'I ... ~ • ..I !'I ""fl"o 
3Jn1~~\lfl1 'YI Old Value Lu'U 1 through 2 LLa1~"fi1'Yl New Value Lu'U 1 (~3J~fl1 1 

d "" ' 'Yl'VI'U1~1" New Value 

""do' "' .I .I 1 """" fl"d' d ""' 'I"'"" ' 4. flan'Ylfl111 Add n-;J::u~1n!ju~:: tlfla'tyam~m"llou'Yl 'VI"U1~1" L~"l1Elfi113J11 

Old __.New: i"~u 4.2(") ... 

348 

·OidValue ··· · 
r' Value: _r:::;-­
c- ~em-RU;ing 

. (" System- 01 Usef·missing 

New Value 
,-----r• Vak.ae: l 

,~ Copy old value{s) 

Old··> New: 

\R~ 

l 
..----..] r 1 lhlu 2 -> 1 ...---. -I ELSE··) 

! _j 
___ j 

r ;angr- ; Output variables are siring$ 

:•·An/es Continue 
I 

Cancel 1 Help . 
~··-~----·---·-J 
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~tl 4.2(\1) 
'II 

RECODE 

status 

(1 thru 2=1) (ELSE=2) INTO newstatus . 

EXECUTE. 

ME 631 (ME 731) 349 



Transform Graphs Utilities Window Help 

Reports ._ ..,.Jf""""'i !~"'-. /?\..I. 

Tables 
Frequencies.. • . . . 

._ Descriptives ... ~ 
Compare Means .. 

B b~ General Linear Model .. 
Explore ... ~ 
Crosstabs... c 

4 Correlate .. 
Regression .. 

Ratio ... ~ 

3 Classify .. 3: 4 
Data Reduction .. 

4 Scale .. 4. 3 
Nonpar ametric Tests .. 

4 Multiple Response .. 
,-t] 5 
'II 

(Univariate) 
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--- ~r_aphs __ ~~iliti~s ___ w_in_d_o_w_H_elp ______ _ 

L ~~:~~tive Statistics : ~~~J~ <0"_1_··-:: :·:::.:·.·::::·:::cc.::c-:: 

Tables ~ 

:-p.$11@1Jifi$ Means... , 
/G=neral Linear Model ~: One-Sample T Test... ~ 

Correlate ~: Independent-Samples T Te~------
Regression ~, Paired-Samples T Test ... ~ ~ =- : ore:7"-'>VA~~~ ~ 
Nonparametric Tests ~ ·- -

Multiple Response ~ 4 4 • 
-.- :--,···- ... , ·-·- ··.=r·---,-,--., _--~, ... 

~ 
1.1 nTHf\1 run One-Sample T Test ... 

l'~c6 
·~d 
I ·i)e 
'i> totalal 
'~tala 
-~totb 
<i)~ 
-:~new statu: 

l 
l 

T-TEST 

rrESTVAL = 3.5 

/MISSING = ANALYSIS 

N ARIABLES = tote 

/CRITERIA = Cl(.95) . 
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~~ 

UJ 

"!·. 

'V: 

Test Variabfe{s~ 

f"~ .... 

Test Value: 

I 

OK I 
Paste I 1 

Ae$0t I 
cancetJ 
H~ 

l 

I 
[o~;~J 
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One-Sample Statistics 

Std. Std. Error 

N Mean Deviation Mean 

totalc 286 3.4103 .64686 .03825 

One-Sample Test 

Test Value = 3.5 

95% Confidence Interval of 

Sig. (2- Mean the Difference 

t df tailed) Difference Lower Upper 

totalc -2.346 285 .020 -.08974 -.1650 -.0145 

.:.. 
1.2 nTnh'J run Independent Sample T Test 

, ·;~£.~1~''.0: '"'i~~1J~,-f w•:J("" "", ~~~~:[~..!""' ,:~. ~;l:•:t~t.;,~'(':j."''.~__..~~kf.t'"""'""'-'"'/--,~~"·~ ,.,~~~?~'<:'~Y·~{'<1!'.fv.,...l;l._.~ 

~J!1J!~H!!h~~v.t~~i!mR1P:;>t.1I}-~~~t~,~~"'"·' .. :., .. _ .•t . . ,_;,:'". · • ... ·.,<,sr.>. §11 
<~id A Test Variable{ s~ OK 

r.~ totalall /i> faculty I 

<~exp -.t> tota Peste 1 

:.;j> slalu$ 0 ~totb Reset J 

-~a1 I ~tote 
Cancel ! 

<~a2 

I ---l 

·~a3 Help I 
;~a4 Grouping Variable: 
<~a5 GJ ~~ <~aG 
·ii> a7 v Define Groups... ! 
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T-TEST 

(;- Use specified valuM 

. Group l; b 
Group 2: t 
~--

GROUPS = newstatus(1 2) 

/MISSING = ANALYSIS 

N ARIABLES = total all tota totb tote 

/CRITERIA = Cl(.95) . 

I. Controe J 

eance~J 
Help I 

Group Statistics 

newst Std. 

at us N Mean Deviation 

totalall 1 133 3.6254 .58098 

2 153 3.5567 .60698 

total a 1 133 3.7046 .62646 

2 153 3.6387 .67824 

totalb 1 133 3.6708 .64794 

2 153 3.6224 .72719 

totalc 1 133 3.4649 .64421 

2 153 3.3627 .64751 
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Std. Error 

Mean 

.05038 

.04907 

.05432 

.05483 

.05618 

.05879 

.05586 

.05235 
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s:: 
m 
Ol 
w .... -s:: 
m 
-...J 
w ...... 

w 
01 
01 

t Equal variances 

cassumed 

1 Equal variances not 

<assumed 
I 

c 

t Equal variances 

cassumed 

1 Equal variances not 

<assumed 

I 

t 

t Equal variances 

cassumed 

Levene's Test for Equality of 

Variances 

F Sig. 

1.155 .284 

.800 .372 

.004 .952 

Independent Samples Test 

t-test for Equality of Means 

95% Confidence Interval of 

Sig. (2- Mean Std. Error the Difference 

t df tailed) Difference Difference Lower Upper 

.850 284 .396 .06596 .07761 -.08681 .21874 

l 

.855 282.940 .393 .06596 .07718 -.08596 .21789 

.591 284 .555 .04848 .08198 -.11288 .20984 

.596 263.820 .552 .04848 .08132 -.11159 .20854 

1.334 284 .163 .10217 .07658 -.04857 .25291 
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t Equal variances not 

cassumed 
1.335 

I 

c 

t Equal variances 
.641 .424 .974 

cassumed 

t Equal variances not 

cassumed 

I 
.977 

c 

I _j I 

278.872 .183 .10217 .07655 -.04853 .25287 

I 

I 

284 .331 .06868 .07054 -.07017 .20754' 
I 
! 

281.358 .330 .06868 .07033 -.06975 .20712 



. .... 
2.3 nT'UI\1 run Pair Sample T Test 

L~icl 
'~faculty 
<-i>~ 
<i> staw 
'~a1 

paired v aMble$: 

pretest ·• po'Sttest 

'~~ 
·~a3 

lci>JII4 
· Current Selections 
. variable 1: 

. variable 2: 

T-TEST 

0 

v 

PAIRS = pretest WITH posttest (PAIRED) 

/CRITERIA = Cl(.95) 

/MISSING = ANALYSIS. 

Paired Samples Statistics 

Std. 

Mean N Deviation 

Pair 1 pretest 2.26 286 .704 

posttest 3.70 286 .817 

ME 631 (ME 731) 

Std. Error 

Mean 

.042 

.048 

I. m~ .I 
Paste I 
Reset I 
Cancefl 
Help I 

0 . I ptiom ... 
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Paired Samples Correlations 

N Correlation Sig. 

Pair pretest & 
286 -.552 .000 

1 posttest 

Palr$d Samples Test 

Paired Differences 

95% Confidence 

Interval of the 

Std. Std. Error Difference Sig. (2-

Mean Deviation Mean Lower Upper t df tailed) 

Pair pretest- -
1.341 .079 -1.593 -1.281 285 .000 

1 posttest 1.437 -18.126 

l. 
2.4 nT'i~'11 run One-Way ANOVA 

L~c2 A Dependent Li$t OK ..---
'-,'> totalall A -;~c3 

0 P&te ~<~c4 ~tota 

·'i> c5 '~totb Ae~et l t . 

J ~tote l't> c6 ' 
l<~d 

v CanceiJ 

-:~e Factor. Help 1 
:~newexp [] r~ status 

---~ 

-~ new~atus 

,., ~ras~:.::..J Post Ho~ Options ... 
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Statma 
__ ..,... Descriptive 

r FIXed and random etfects 

Homogeneity of variance lest 

r Brown.f01sythe 

l'w'elch 

r Means plot 

Mim'tg Values 

I Continue I 
Cancel I 
Help I 

r. Exclude CMe$ analysis by analysis 

r Exclude cases ntwise 

Equal Varial'lce$ AsNned· 

/ r LSD r 5-N-K 
r Bonlerroni ___;- T ukey 
1 Sidak r T ukey's-b 
~ Scheffe r Duncan 

_......- r R·E·G·'IN F r Hochberg's GT2 
r R-E·G·W a r Gabriel 

Equal V~es Not Assumed 

r Wallef·Duncan 

r Dunnett 

r r 

_............ 1 T amhane's T2 ,- Dunnett's T3 1 Games-Howell 1 Dunnett's C 

/ 
Significance level: j.05 

ONEWAY totalall totala totalb totalc BY status 

/STATISTICS DESCRIPTIVES HOMOGENEITY 

/MISSING ANALYSIS 

/POSTHOC=SCHEFFE LSD T2 ALPHA(0.05). 

ME 631 (ME 731) 

Cancel Help J 

359 



Descriptives 

Std. 95% Confidence 

N Mean Deviation Std. Error Interval for Mean Minimum Maximum 
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Lower Upper 

Bound Bound 

totalall 1 65 3.5748 .56906 .07058 3.4338 3.7158 2.00 5.00 

2 68 3.6738 .59229 .07183 3.5304 3.8172 2.18 5.00 

3 153 3.5567 .60698 .04907 3.4598 3.6537 1.36 5.00 

Total 286 3.5887 .59498 .03518 3.5194 3.6579 1.36 5.00 

totala 1 65 3.6549 .64380 .07985 3.4954 3.8145 1.86 5.00 

2 68 3.7521 .61041 .07402 3.6044 3.8999 2.00 5.00 

3 153 3.6387 .67824 .05483 3.5303 3.7470 1.00 5.00 

Total 286 3.6693 .65436 .03869 3.5932 3.7455 1.00 5.00 

totalb 1 65 3.5949 .63751 .07907 3.4369 3.7528 2.00 5.00 

2 68 3.7435 .65418 .07933 3.5851 3.9018 2.22 5.00 

3 153 3.6224 .72719 .05879 3.5062 3.7385 1.00 5.00 

Total 286 3.6449 .69070 .04084 3.5645 3.7253 1.00 5.00 

totalc 1 65 3.4513 .61359 .07611 3.2992 3.6033 2.00 5.00 

2 68 3.4779 .67649 .08204 3.3142 3.6417 1.33 5.00 

3 153 3.3627 .64751 .05235 3.2593 3.4662 2.00 5.00 

Total 286 3.4103 .64686 .03825 3.3350 3.4855 1.33 5.00 
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Test of Homogeneity of Vari.-nces 

Levene 

Statistic df1 df2 Sig. 

totalall .394 2 283 .675 

totala .635 2 283 .531 

totalb .534 2 283 .587 

totalc .006 2 283 .994 

ANOVA 

Sum of Mean 

Squares df Square F Sig. 

totalall Between Groups .661 2 .331 .933 .394 

Within Groups 100.230 283 .354 

Total 100.891 285 

totala Between Groups .623 2 .312 .726 .485 

Within Groups 121.411 283 .429 

Total 122.034 285 

totalb Between Groups .901 2 .450 .944 .390 

Within Groups 135.062 283 .477 

Total 135.963 285 

totalc Between Groups .766 2 .383 .915 .402 

Within Groups 118.486 283 .419 

Total 119.252 285 
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Multiple Comparisons 

95% Confidence 

Interval 

(I) (J) Mean Difference Lower Upper 

Dependent Variable status status (1-J) Std. Error Sig. Bound Bound 

totalall Scheffe 1 2 -.09897 .10323 .632 -.3530 .1551 

3 .01808 .08811 .979 -.1987 .2349 

2 1 .09897 .10323 .632 -.1551 .3530 

.11705 .08674 .403 -.0964 .3305 

3 1 -.01808 .08811 .979 -.2349 .1987 

2 -.11705 .08674 .403 -.3305 .0964 

LSD 1 2 -.09897 .10323 .339 -.3022 .1042 

3 .01808 .08811 .838 -.1554 .1915 

2 1 .09897 .10323 .339 -.1042 .3022 

3 .11705 .08674 .178 -.0537 .2878 

3 1 -.01808 .08811 .838 -.1915 .1554 

2 -.11705 .08674 .178 -.2878 .0537 

Tamhane 1 2 -.09897 .10070 .696 -.3425 .1446 

3 .01808 .08597 .995 -.1899 .2261 

2 1 .09897 .10070 .696 -.1446 .3425 

3 .11705 .08699 .450 -.0933 .3274 

3 1 -.01808 .08597 .995 -.2261 .1899 

2 -.11705 .08699 .450 -.3274 .0933 

totala Scheffe 1 2 -.09716 .11362 .694 -.3767 .1824 

3 .01629 .09698 .986 -.2223 .2549 

2 1 .09716 .11362 .694 -.1824 .3767 

3 .11345 .09546 .494 -.1215 .3484 

3 1 -.01629 .09698 .986 -.2549 .2223 
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2 -.11345 .09546 .494 -.3484 .1215 

LSD 1 2 -.09716 .11362 .393 -.3208 .1265 

3 .01629 .09698 .867 -.1746 .2072 

2 1 .09716 .11362 .393 -.1265 .3208 

3 .11345 .09546 .236 -.0745 .3014 

3 1 -.01629 .09698 .867 -.2072 .1746 

2 -.11345 .09546 .236 -.3014 .0745 

Tamhane 1 2 -.09716 .10888 .755 -.3605 .1662 

3 .01629 .09687 .998 -.2181 .2507 

2 1 .09716 .10888 .755 -.1662 .3605 

3 .11345 .09212 .526 -.1091 .3360 

3 1 -.01629 .09687 .998 -.2507 .2181 

2 -.11345 .09212 .526 -.3360 .1091 

totalb Scheffe 1 2 -.14859 .11984 .465 -.4435 .1463 

3 -.02750 .10228 .965 -.2792 .2242 

2 1 .14859 .11984 .465 -.1463 .4435 

3 .12110 .10069 .486 -.1267 .3689 

3 1 .02750 .10228 .965 -.2242 .2792 

2 -.12110 .10069 .486 -.3689 .1267 

LSD 1 2 -.14859 .11984 .216 -.3845 .0873 

3 -.02750 .10228 .788 -.2288 .1738 

2 1 .14859 .11984 .216 -.0873 .3845 

3 .12110 .10069 .230 -.0771 .3193 

3 1 .02750 .10228 .788 -.1738 .2288 

. 2 I -.12110 .10069 .230 -.3193 .0771 

Tamhane 1 2 -.14859 .11201 .463 -.4195 .1223 

3 -.02750 .09853 .989 -.2657 .2107 
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2 1 .14859 .11201 .463 -.1223 .4195 

3 .12110 .09874 .529 -.1175 .3597 

3 1 .02750 .09853 .989 -.2107 .2657 

2 -.12110 .09874 .529 -.3597 .1175 

totalc Scheffe 1 2 -.02666 .11224 .972 -.3029 .2495 

3 .08854 .09580 .653 -.1472 .3243 

2 1 .02666 .11224 .972 -.2495 .3029 

3 .11520 .09431 .475 -.1169 .3473 

3 1 -.08854 .09580 .653 -.3243 .1472 

2 -.11520 .09431 .475 -.3473 .1169 

LSD 1 2 -.02666 .11224 .812 -.2476 .1943 

3 .08854 .09580 .356 -.1000 .2771 

2 1 .02666 .11224 .812 -.1943 .2476 

3 .11520 .09431 .223 -.0704 .3008 

-.08854 .09580 .356 -.2771 .1000 
3 1 

2 -.11520 .09431 .223 -.3008 .0704 

Tamhane 1 2 -.02666 .11190 .993 -.2973 .2440 

3 .08854 .09237 .712 -.1350 .3120 

2 1 .02666 .11190 .993 -.2440 .2973 

3 .11520 .09731 .559 -.1204 .3507 

3 1 -.08854 .09237 .712 -.3120 .1350 

2 -.11520 .09731 .559 -.3507 .1204 

3. L~Ellii'El·:lnT'Htnr.J1JLfir.J1J911LL1.hlil1ll 1 911 1:u,,::'V\·:h"911LL1.hBa",::li100i1 1 

911 (n,nt 2 911 L'ir.Jn11 two-way ANOVA) 'VI~El~L'ir.Jn11 Factorial nli~1i" General 

Linear Model mt1L~an Linear 
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cA'•o~1\l~hi'\lua:: out put "11ElUhtl13J1iu~9ia-\lnTnmmnfiuui1LLt.h9113J 1 

i1 h~o,::wh"naaJi1LL1hihn:: 2 i1Ltht.i-iid 
~ 

UNIANOVA totalall BY faculty newstatus 

/METHOD=SSTYPE(3) 

/INTERCEPT=INCLUDE 

/POSTHOC=faculty(SCHEFFE LSD T2) 

/PLOT=PROFILE(faculty*newstatus newstatus*faculty) 

/PRINT=HOMOGENEITY DESCRIPTIVE 

/CRITERIA=ALPHA( .05) 

/DESIGN=faculty newstatus faculty*newstatus. 

Univariate Analysis of Variance 

Between-Subjects Factors 

N 

faculty 1 34 

2 37 

3 66 

4 48 

5 50 

6 26 

7 25 

newstatus 1 133 

2 153 
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Descriptive Statistics 

Dependent Variable:totalall 

newstat 

faculty us Mean Std. Deviation 

1 1 3.6684 .54255 

2 3.4840 .65751 

Total 3.5762 .60091 

2 1 3.5646 .66741 

2 3.3914 .33261 

Total 3.4803 .53166 

3 1 3.6307 .46809 

2 3.7299 .54014 

Total 3.6818 .50509 

4 1 3.7104 .47726 

2 3.8506 .49254 

Total 3.7718 .48391 

5 1 3.7045 .75146 

2 3.6023 .59002 

Total 3.6473 .66065 

6 1 3.3485 .60188 

2 3.1006 .70625 

Total 3.2150 .65927 

7 1 3.5114 .78762 

2 3.4264 .71053 

Total 3.4400 .70659 

ME 631 (ME 731) 

N 

17 

17 

34 

19 

18 

37 

32 

34 

66 

27 

21 

48 

22 

28 

50 

12 

14 

26 

4 

21 

25 

367 



Total 1 3.6254 .58098 

2 3.5567 .60698 

Total 3.5887 .59498 

Levene's Test of Equality of Error Variances• 

Dependent Variable:totalall 

F df1 df2 Sig, . 

1.397 13 272 . 160 

Tests the null hypothesis that the error variance 

of the dependent variable is equal across groups. 

a. Design: Intercept + faculty + newstatus + 

faculty * newstatus 

133 

153 

286 

Tests of Between-Subjects Effects 

Dependent Variable:totalall 

Type Ill Sum of 

Source Squares df Mean Square 

Corrected Model 8.4878 13 .653 

Intercept 2732.902 1 2732.902 

faculty 6.549 6 1.092 

newstatus .338 1 .338 

faculty * newstatus 1.377 6 .230 

Error 92.404 272 .340 

Total 3784.186 286 

Corrected Total 100.891 285 

a. R Squared = .084 (Adjusted R Squared = .040) 

368 

F Sig. 

1.922 .028 

8.045E3 .000 

3.213 .005 

.996 .319 

.676 .669 
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Post Hoc Tests 

faculty 

Multiple Comparisons 

Dependent Variable:totalall 

1(1) (J) Mean Difference 
95% Confidence Interval 

faculty faculty (1-J) Std. Error Sig. Lower Bound Upper Bound 

Scheffe 1 2 .0959 .13847 .998 -.3994 .5911 

3 -.1056 .12304 .994 -.5457 .3345 

4 -.1956 .13065 .896 -.6629 .2717 

5 -.0711 .12956 .999 -.5345 .3923 

6 .3612 .15185 .465 -.1819 .9043 

7 .1362 .15356 .992 -.4130 .6854 

2 1 -.0959 .13847 .998 -.5911 .3994 

3 -.2015 .11970 .829 -.6296 .2267 

4 -.2914 .12751 .517 -.7475 .1646 

5 -.1669 .12640 .941 -.6190 .2851 

6 .2653 .14916 .787 -.2682 .7988 

7 .0403 .15090 1.000 -.4994 .5800 

3 1 .1056 .12304 .994 -.3345 .5457 
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2 .201$ .11970 .829 -.2267 .6296 

4 -.0900 .11057 .995 -.4854 .3055 

5 .034$ .10928 1.000 -.3563 .4254 

6 .466$ .13496 .067 -.0159 .9495 

7 .241$ .13688 .793 -.2477 .7314 

4 1 .1956 .13065 .896 -.2717 .6629 

2 .2914 .12751 .517 -.1646 .7475 

3 .0900 .11057 .995 -.3055 .4854 

5 .1245 .11778 .980 -.2967 .5458 

6 . 5567 
. 

.14193 .020 .0491 1.0644 

7 .3318 .14376 .504 -.1824 .8459 

5 1 .0711 .12956 .999 -.3923 .5345 

2 .1669 .12640 .941 -.2851 .6190 

3 -.0346 .10928 1.000 -.4254 .3563 

4 -.1245 .11778 .980 -.5458 .2967 

6 .4322 .14093 .157 -.0718 .9363 

7 .2073 .14277 .909 -.3034 .7179 

6 1 -.3612 .15185 .465 -.9043 .1819 

2 -.2653 .14916 .787 -.7988 .2682 

3 -.4668 .13496 .067 -.9495 .0159 

4 -.556'7 
. 

.14193 .020 -1.0644 -.0491 

5 -.4322 .14093 .157 -.9363 .0718 

7 -.2250 .16326 .928 -.8089 .3590 

7 1 -.1362 .15356 .992 -.6854 .4130 

2 -.0403 .15090 1.000 -.5800 .4994 

3 -.2418 .13688 .793 -.7314 .2477 

4 -.3318 .14376 .504 -.8459 .1824 

5 -.2on .14277 .909 -.7179 .3034 
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6 .2250 .16326 .928 -.3590 .8089 

LSD 1 2 .0959 .13847 .489 -.1767 .3685 

3 -.1056 .12304 .391 -.3478 .1366 

4 -.1956 .13065 .136 -.4528 .0616 

5 -.0711 .12956 .584 -.3261 .1840 

6 . 3612 
. 

.15185 .018 .0622 .6601 

7 .1362 .15356 .376 -.1661 .4385 

2 1 -.0959 .13847 .489 -.3685 .1767 

3 -.2015 .11970 .094 -.4371 .0342 
. 

4 -.2914 .12751 .023 -.5425 -.0404 

5 -.1669 .12640 .188 -.4158 .0819 

6 .2653 .14916 .076 -.0283 .5590 

7 .0403 .15090 .789 -.2567 .3374 

3 1 .1056 .12304 .391 -.1366 .3478 

2 .2015 .11970 .094 -.0342 .4371 

4 -.0900 .11057 .417 -.3076 .1277 

5 .0345 .10928 .752 -.1806 .2497 

6 .4668 
. 

.13496 .001 .2011 .7325 

7 .2418 .13688 .078 -.0277 .5113 

4 1 .1956 .13065 .136 -.0616 .4528 

2 . 2914 
. 

.12751 .023 .0404 .5425 

3 .0900 .11057 .417 -.1277 .3076 

5 .1245 .11778 .291 -.1074 .3564 

6 . 5567 
. 

.14193 .000 .2773 .8362 
. 

7 . 3318 .14376 .022 .0488 .6148 

5 1 .0711 .12956 .584 -.1840 .3261 

2 .1669 .12640 .188 -.0819 .4158 

3 -.0345 .10928 .752 -.2497 .1806 

4 -.1245 .11778 .291 -.3564 .1074 
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6 . 4322 
. 

.14093 .002 .1548 .7097 

7 .2073 .14277 .148 -.0738 .4883 

6 1 -.3612' .15185 .018 -.6601 -.0622 

2 -.2653 .14916 .076 -.5590 .0283 

3 -.4668' .13496 .001 -.7325 -.2011 

4 -.5567' .14193 .000 -.8362 -.2773 

5 -.4322' .14093 .002 -.7097 -.1548 

7 -.2250 .16326 .169 -.5464 .0965 

7 1 -.13612 .15356 .376 -.4385 .1661 

2 -.0403 .15090 .789 -.3374 .2567 

3 -.241 18 .13688 .078 -.5113 .0277 

4 -.3318' .14376 .022 -.6148 -.0488 

5 -.2073 .14277 .148 -.4883 .0738 

6 .2250 .16326 .169 -.0965 .5464 

Tamhane 1 2 .0959 .13513 1.000 -.3300 .5217 

3 -.1056 .12036 1.000 -.4872 .2760 

4 -.1956 .12450 .934 -.5892 .1980 

5 -.0711 .13910 1.000 -.5074 .3652 

6 .3612 .16534 .511 -.1660 .8884 

7 .13$2 .17490 1.000 -.4243 .6967 

2 1 -.09$9 .13513 1.000 -.5217 .3300 

3 -.2015 .10726 .753 -.5385 .1356 

4 -.2914 .11188 .209 -.6426 .0598 

5 -.1669 .12794 .990 -.5667 .2329 

6 .2653 .15607 .879 -.2350 .7657 

7 .0403 .16616 1.000 -.4957 .5764 

3 1 .1056 .12036 1.000 -.2760 .4872 

2 .20'15 .10726 .753 -.1356 .5385 

4 -.0900 .09351 1.000 -.3805 .2005 
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5 .0345 .11223 1.000 -.3156 .3847 

6 .4668 
. 

.14347 .050 .0002 .9334 

7 .2418 .15439 .942 -.2640 .7476 

4 1 .1956 .12450 .934 -.1980 .5892 

2 .2914 .11188 .209 -.0598 .6426 

3 .0900 .09351 1.000 -.2005 .3805 

5 .1245 .11665 .999 -.2393 .4883 

6 .5567 
. 

.14695 .010 .0812 1.0323 

7 .3318 .15764 .597 -.1820 .8456 

5 1 .0711 .13910 1.000 -.3652 .5074 

2 .1669 .12794 .990 -.2329 .5667 

3 -.0345 .11223 1.000 -.3847 .3156 

4 -.1245 .11665 .999 -.4883 .2393 

6 .4322 .15952 .176 -.0766 .9411 

7 .2073 .16941 .996 -.3366 .7511 

6 1 -.3612 .16534 .511 -.8884 .1660 

2 -.2653 .15607 .879 -.7657 .2350 

3 -.4668 
. 

.14347 .050 -.9334 -.0002 

4 -.5567 
. 

.14695 .010 -1.0323 -.0812 

5 -.4322 .15952 .176 -.9411 .0766 

7 -.2250 .19154 .997 -.8375 .3876 

7 1 -.1362 .17490 1.000 -.6967 .4243 

2 -.0403 .16616 1.000 -.5764 .4957 

3 -.2418 .15439 .942 -.7476 .2640 

4 -.3318 .15764 .597 -.8456 .1820 

5 -.2073 .16941 .996 -.7511 .3366 

6 .2250 .19154 .997 -.3876 .8375 

Based on observed means. 

The error term is Mean Square( Error) = .340. 
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*.The mean difference is significant at the .05 level. 

4 Lrl a91 El\ln1,-,_,1th ~,_, Ll3J~'U.f,-::·vr:i1\l 911 LLlh~ Ll3J~\~'Ifn"U.LU'U.fl ') L1KL "Ji1 .. 
Correlation LLi1L~Ein Linear 

5. Lrle~9leJ\In1,-,_,1fl113JLl3J~'U.ft 'U.,-U~3Jn1,-L'i\l L ,_,~ L'i\1 ~a ,_,'iEI~3Jn1,-'Yi1'U.1ll n .. . 
LiL~Einf'hi\1 Regression 

6. Lrla9leJ\In1,-a~-;i1'U.1'U.9J1LLthL~1tm.JH\I 1~llnTl1Lfl,-1::~,_,1EI\Iflth::nm.J"11EI\I 

9i'1LL1.hLtl"U.na3J ') ,_,'iEI~L~llni11Lfl,.'1::~EI\IflU,.::nm.J (Factor Analysis) nliL"li1fi1i\l • 
Data Reduction LLa1L~Ein Factor Analysis 

"I ... ...~... "" .. • .. 
7. L 'U.n,-m 'YI~ El\ln1,-~,-1~ ~EIUfl nl.1l1~"11 El\1 Lfl,-EI\13.1 El L ~'U. LLUU'Yifl ~EilJ,.,,-EILLUU • 

~EI1.J1l13J L~EI,.,1fl1fl113JL~EI3T'U. LLH::theJ1'U.1~-;i1LL'U.n,-1li"JiEI nt,_,L"Jift1i\l Scale LLa1 

L~an Reliability 
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TABLE A Areas uf the Unit-Norrnal (z) Distribution 

0.000 

0.01 
0.02 
0.03 
0.04 
0.05 

0.06 
0.07 
0.08 
0.09 
0.10 

0 I I 
0.12 
0.126 
O.U 
0.14 
ij 15 

0.16 
'J.I 7 
0.18 
0.19 
0.::!0 

0 21 
1]22 
()2J 
0.24 
0 25 
0.253 

0.26 
IJ 2 7 
o.:s 
•).29 
n __ :;.(.-

.5000 

.5040 
.5080 
.5120 
.S 160 
.5199 

.5239 

.52 1 9 
5319 
.5359 
5398 

5438 
54'8 

.5500 

.555 i 

5832 
587! 
5" l ,; 
.5q4~ 

598-:­
.tiOOO 

.oo:6 
C.L'e·: 
I ; ~ ' :_ 

.5000 

.4960 
.4920 
.4880 
.4840 
ABO I 

.·l i61 
·1721 

.4ti 3 I 
4641 
46112 

.4562 

.4522 
.4500 
4-1~.1 

.444~ 

-~4(..:1 

.4325 

.4286 
.424 7 
.4207 

~16H 

.4129 

.4090 

.4052 

.-I(Jl3 
AOOO 

.3974 

.. ~9 .16 

. .3~59 

.3989 

.J':IHY 

.3989 

.3988 

.398~ 

3984 

.3982 

.398(1 
3977 
:397~ 

.19''0 

3965 
19f·! 

.395/s 
-'956 
:;9:> 1 
,.,.: < 

~9': 
3925 

.J9J ~ 
~91 (.• 

3902 
_;s~.,.~ 

:;s:!i 
.:s<·. 

.J86J 

0.31 
0.31 
o.o:; 
Qj.: 

0.35 

(•.3(. 

0.37 
0.3~ 

iUo~ 

! .' .:~q 

·: '· -~ \ ·, 

f)_...j.[ 

i'i.4:: 
!.IA3 
l_i. :1~! 

(I J,"'' 

1.'-· 

.)_..:·· 

•:..lS 
~' .~9 

:' -~ Ll 

o.:-1 
r"i.5: 
0.52-1 
c .. ~: 
L' . .' 4 
0 :5 
t1.56 
i1.5 i 

•5, 
5 ~J 

l 'i' 

u 

.6217 
.6255 
.6293 
633] 

.6368 

.6~06 

.6443 
6480 
6500 
6517 
6554 

6591 
(,628 

.6664 
6700 
117111 

.6772 
6808 
.6844 
.6879 
.6915 

.6950 
.6985 
.7000 
.7lll9 
.7054 
.7088 

.7123 
7157 

.~ 190 
c ~.:4 
7 :.s 7 

/Area below (p) 

Abov~ z 

.3 783 
.3745 
.3707 
.3669 
.3632 

.3594 

.'3557 

.3520 

.3500 

.3~83 

.3446 

)409 
.33 7 2 
.3336 
.>JOO 
~~2(j..; 

:'19: 
.3!56 
.3121 
.3085 

.3050 

.3015 

.3000 

.2%1 
.2946 
~9J 2 

.28-;' ~; 
.28-13 
.2nn 
. :. ~ ... "!'(• 

2".:J: 

.3802 
.3790 
.3778 
.3765 
.3752 

.3739 

.3i~5 

.1712 
.3704 
.3697 
?683 

.3668 

.363 7 
36:'1 
3Gl!5 

.35 59 

.3.57~ 

.. 35 55 
.3538 
.-'521 

.3503 

.:H85 
.3-177 
.3467 
.~448 

.:'-1~9 

.341 l\ 
J~91 

.. l:Ji2 
-:~~52 

:; ~~ -~ 2 

bP•:rt·l~ntLL' pni::r~ ~~r~· ,:l':':lml':.\:11.\· ,J.;nnt:·:.l :<" 9 : !'~~~ '.'i·· t,!,th pt·•~''ntile i .... Uenc·r~·.1.r~o= :1T:J l·~;l;.1lr.o 2~.\. ('c:n· 

mnnJ~· w:··-! p:'~~-~·ntik art' f:h·en iTJ h~,Idra.-:' ~~ rw 
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TABLE A (cont.) 

0.61 
0.62 
0.63 
0.64 

0.66 
0.67 
0.674 
0.68 
0.69 
0.70 

0.7 l 
0.72 
073 
0.74 
O.i5 

() 76 
0.77 
0.78 
0.79 
0.80 

0.8! 
0.82 
0.83 
0.84 
O.H42 
0.85 

0.86 
0.87 
O.Bll 
0.89 
0.% 

0.9! 
0.92 
0.93 
(1.<).! 

:_'.9~ 

1.)% 

Below z I> 

.7 291 
73~4 

. 7 357 

.7389 

.742" 

.7454 

.7·!86 

.7500 

. 7517 

.75·19 
758(1 

. 7611 

.7642 
"'T(.,- ... 

,;.)1,) 

770·1 

"''" 
.7 764 
7 794 
iM23 
785~ 

~· SH 1 

79i0 
793') 
: ~6 i 
~995 

)!000 
.8023 

.8051 
8078 
S\06 

.. ~133 

.315~) 

31S6 
.S212 
.8238 
.~264 

S~89 

s' ]5 

33-10 
.3365 
'>38'! 
~·IL; 

.'143R 
8461 

ME 631 (ME 731) 

.2709 

.2676 

.26-13 

.2611 

.2546 

.2514 

.2500 

.2433 

.2451 

.2·12G 

.2389 

.2358 

.2327 

. 21'!0 
·.226f· 

.2236 

.2206 

.2177 

.2148 

.2119 

.2090 

.2l!til 

.203_~ 

.20l!5 

.2000 

.19i7 

.1949 

.1922 

.1894 

.l8b i 

.lS·ll 

.P!I4 

.l78S 

.1762 

.1 7 3(, 

.l 7 11 

j(,~~ 

.J(,f,(l 

.16.15 

. Hi 11 
158-

.1562 

Proportion of Arc" 

Ordmatc 11 

.3312 

.3292 

.3 271 

.3251 

.321)9 

.31~7 

.3!79 

.3166 

.3iH 

.3123 

.3101 

.JQ79 
30S6 
3034 

.2943 

.2920 
:sq; 
.ZS''l 
~~<I] 

.2799 
2i80 

.27~6 

2732 
.:nt.:~ 

.2685 
266! 

.2589 

~·~4..! 

:I> 

1.03 
1.036 
1.04 
!.US 

1.0•, 
1.07 
[.()~ 

1.09 
1.!!! 

1.11 
1 I~ 
1.1 3 
1.14 
1.15 

116 
1r 
1.16 
1 19 
1.21) 

I 21 
i .22 
1.23 
I 24 

I ·'' 
1.26 
1.2 7 
us 
1.282 
1 ..,0 

1.31) 

131 
1.32 
U3 
1.34 
1.34! 
U5 

us 
1 .. 1') 
140 
1.-10.5 

1·11 
U2 

8•185 
.8500 
.8508 
.8S31 

.0~:-· "'t 

.8.577 

.8599 

.8621 

.8643 

.8665 

.8686 
.8708 
.87:!9 
.8749 

.8770 

.879() 

.881 () 

.8830 

.884~ 

.8869 

.888~ 

.89tJl 

.8925 
59·:1 

R%2 
.8980 
.899 7 

.9000 

.9015 

.9032 

.9049 

.9066 

.9082 

.9099 

. 9100 

.9115 

.91 ~ l 

.914 ~ 

.9162 

.91 i7 

.9192 

.9200 

.9:2UI 

.92~2 

Above z 

.1515 

.1500 

.1492 

.1469 

.I 423 
,[4()1 

.! 319 

.135 7 

.13 3.5 

.1314 
.1 2Y2 
.12 7] 

.125 1 

.1230 

.12! 0 

.1 l9U 

.1r ;o 

.1 i 51 

. ll 31 

. 1 I I 2 

. ~ oq,; 
j(l 05 
11.1,'-(, 

.]Qj8 

]()20 

10tlJ 
. ]()00 
.0985 
.096 ~ 

.09.~ 1 
OY:.; 

.U'Il8 

.09•jl 

.0900 . 
08SS 

.L\:) :~• 

,(i;-< (i~ 

.P>;!JO 

Ordinate u 

.2347 

.2333 

.2323 

.2299 

.225 I 

.2227 

.22(13 

.21 i9 

.2155 

.2131 
.2107 
.2083 
.2059 

.2036 

.2012 

.1989 
j 965 

.1942 

.1919 

.1895 

.1872 

.1849 

. I 816 

.1804 

.1 781 

.1758 

.175·1 

.1736 

.I i 14 

.1691 

.1669 
.1647 
.1626 
.1623 
.1604 

.15H2 

.1561 

.1539 

.IS 18 

.1497 
.1487 

.14 76 
1456 

377 
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TABLE A (cont.) 
-~----·--- ----~·-·-···------···-----·---·····-----------------···-··-

Proportion of Area 
------·-···--· .. ··-----·---·- - -· ---------·------····--~--- ____ , ____ 

za Below :b Ahnve;: Ordinate u za Below zb Above z Ordinate 11 

------······· ------ •... ·- ____ _. ____ 
------------ ------------- ·-

1.43 .9236 ·.0764 .1435 1.83 .9664 .0338 .0748 
1.44 .9251 .0749 .1415 1.84 .9671 .0329 .0734 
1.45 .9265 .0735 .1394 1.85 .9678 .0322 .0721 

1.46 .9279 .0721 .1:374 1.!!6 .9686 .0314 .0707 
1.47 .9292 .D708 .l :354 ' 0' .969~ .0307 
l ... /0 .93UU .v700 • I ,J-tJ. 1.88 .9699 .0301 .0681 
1.48 .9306 .0694 .1334 1.R81 .9700 .0300 .0680 
1.49 .9319 .0681 .1115 1.89 .9706 .0294 .0669 
1.50 .9332 0668 .1 :!95 1 90 .9713 .0287 .0656 

UJ .9345 .0655 .1276 1.91 .9719 .0281 .0644 
1.52 .935i .0643 1257 1.92 .9i26 .0274 .0632 
!.53 .0370 .0630 .JBR 1.93 .9732 .0268 .1)620 
1.54 9382 .0618 I 219 1.94 .9738 .0262 .0608 
1.55 .9394 .0606 .1200 1.95 .9744 .0256 .0596 
1.555 .9400 .()600 .11')1 

1.960 .9750 .0250 .0584 
i.56 .9·106 .0594 1182 1.97 .9756 .0244 .0573 
I 

,., 
9418 .0582 J 163 1.98 .97o1 .0239 .0562 

1.5~ .9429 .0571 .1145 1.99 .9767 .0233 .0551 
1.59 9441 .0559 .1127 2.00 .9772 .0228 .0540 
1.60 9452 .0548 .1109 

2.01 .9778 Jl222 .0529 
:.61 .9463 .0537 .1on 2.02 .97R3 .02!7 .0519 
'.62 t}474 .0516 .1074 2.03 .97RR .02i 2 .tiS(IM 
!.63 .9484 .0516 .111;;7 2.04 _9793 0207 P·l98 
I .6J 9495 0505 .1 0·11:> 2.05 .9i9tl n:n2 Li4R8 
1.6·15 .9500 .0500 .!Cl31 2.054 .9800 .0200 .O.l84 
I 6' 9505 .0495 .1023 

.0485 .1006 
2.06 .9803 .0197 .0478 

l-1)6 .9515 
2.07 .9808 .0192 .0468 

! .67' .9525 .04 7 5 .0959 
2.08 .9812 .0188 .0459 

1.68 .9535 .0465 
r .0973 

.0455 .0957 
2,09 .9817 .0183 .0449 

l.h? 9545 
2.10 .9821 .OJ i9 .OHIJ 

I ~u .95S4 .0446 0940 

I 71 .9564 .0436 .09:5 2.11 .9826 .0174 .0431 

l. i ~ 9~ 73 .0427 .0909 2.12 .9830 .0170 .0422 

! '1 9582 .04!R .0893 :!.13 .9834 .0166 .041) 

l. ~ 4 .9591 .0409 .OR?S 2.14 .9838 .0162 .0404 

~; 5 .~lS99 .D401 .1)863 2.15 .9842 .Ul58 .0396 

1.751 .9600 0.400 .OH6J 2.16 .9846 n ~.~~ (1397 

) "6 '1(,(1~ 0:392 [):..:...:~ 2.17 .9850 c 1 ~~' .03?9 

I .0(! {, .0384 .u~_·,: 2.18 .9854 .U J.:l( 03 7! 

·:x Sit\ 25 .0375 i."l81 R 2.! 9 9H5; .0143 .0363 
I 

~ . -9 9633 .0367 .OHQ-l 2.20 .9861 01.09 ,()355 

' Hl %41 .0359 _('-s~~-' 
~.21 .9864 .t'i .. .\)3·+ 7 

i ~-1 .964~ .03) I ('7'7~ 2.22 .9868 '\ .Cl3_l9 

l s~; ')656 .03·14 o; '>~ 2.23 .9871 II ; .(.i332 
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TABLE A (cont.) 

Below z b Above z 
-----·-·--- ·-----·-··-·----·----
2.24 
2.25 

2.26 

2.28 
2.29 
2.30 

2..~ I 
2.3:> 
2.326 , " ... . .:) ~, 
2.34 
2.35 

2.36 
2.37 
2.311 
:.39 
2.40 

2.41 

~.4(: 

2.47 
2.48 
2.49 
2.50 

2.51 
2.52 
2.53 
2.54 
2.55 

2.56 
2.5~ 

2.57() 

2.5 R 
2.5 9 
2.t.dJ 

.9875 

.9878 

.9881 

.98Rd 

.~tlH' 

'!890 
.9893 

.9096 

.989R 

.9900 

.9901 

.9904 

.99011 

.9909 

.991] 

.9<J 13 

.99 ]{; 

.9918 

.9\llU 

.992: 

.9925 

.9927 
9929 

.9931 

.9932 

.9934 

.99':36. 
993!1· 

.9940 

.994i 

.99~3 

.9945 

.9946 

:9948 
994'J 
.9950 
()951 
995: . 
995~ 

.995~ 

.995(, 

.~95: 

.9959 

.9%0 

ME 631 (ME 731) 

.0125 

.0122 

.0119 
()1 '~ 

.Uil3 

.0110 
OJfJ7 

0104 
.0102 
.0100 
\)(J99 

00\16 
.ono~ 

tHJ91 
(\\1811 

l)l'~­

.illiS·i 

.OU8Ll 
-~)07~ 

.oo·:s 

.0073 

.0t_){J9 

.Ollf.S 

.0066 

.0064 
GtJ6: 

0060 
.0059 
.Ou5 i 
.0055 
.0054 

.005 2 
0051 

.0050 
!IU·l 1

} 

l}ll4i"• 

.011·+-

.[1\115 

.00-+·~ 

I )1}...! .~ 

004! 
.00.!0 

Proportion of Area 

Ordinate 11 

.0325 

.0317 

.0310 

.0303 

.0297 

.0290 

.0283 

.0277 

.0270 

.0267 

.0264 

.0258 

.025 2 

.0246 

.0241 

J·~~.;J 

•. 11224 

.0219 
021.; 

.020S 

.0203 
019X 

.0194 

.0189 

.0184 

.0180 

.0175 

.0171 

.0167 

.0163 

.0158 

.0154 

.0151 

.OI-l? 

.01~5 

0 t 4 .~ 
. J I.:~~ 

OL'b 

.01 ~2 

.0 I 29 

.l'l26 

.0! 22 

.01 I'} 

2.66 

2.67 
2.68 
2.69 

1. 71 
2.7 2 
2.73 
2.74 
2. 75 

2.i6 
2.i7 
::!.78 
2.79 
2.80 

2.H 1 
2.82 
2.83 
2.!!4 
2.85 

2.36 
2.87 
2.88 
2.89 
2.90 

2.91 
2.92 
2.93 
2.94 
2.95 

2.96 
2.9i 
2.98 
2.99 
3 00 

3.01 
3.02 
3.Ll3 
3.04 

3.05 

3.06 
Ll7 
J.Oll 
3.09 

.9961 

.9962 

.9963 

.9964 

.996J 

.9966 

.9967 

.9968 

.9969 

.9970' 

.9971 
.9972 
.9973 
.!i9?4 
.997.+ 

.Y975 

.9976 

.9977 

.9977 

.9CJ7R 

.9') 79 
997':) 
998(• 
.9981 
.9981 

.9982 

.9982 

.9983 

.9984 

.9984 

.9985 

.9985 
.99S6 
.9986 
.99865 

.99%9 

.9%"0: 

.99~ 0 ;i 

.99~~: 

99S~6 

~l9SS~) 

.9%93 

.99896 
<)q•)J)I) 

Above z 

.0039 

.0038 

.0037 

.0036 

.UU35 

.0034 

.0033 

.0031 

.0031 

.0030 

.0029 

.0028 

.0021 

.0026 

.0026 

.0025 

.002~1 

.0023 

.(1023 

.0022 

.002l 

.0021 

.00::!0 

.0019 

.0019 

.0018 

.0018 

.0016 

.0016 

.0015 

.0015 

.0014 

.0014 

.00135 

.00131 

.00126 

.01JI22 

.OOI!R 

.00114 

.fJO \11 

.00]{)7 

.0010~ 

.00!00 

Ordinate u 

.0116 

.0113 

.0110 

.O!Oi 

.0104 

.0101 

.00951 

.0096 
.0093 
.0091 

.0088 

.0086 
.0084 
.0081 
.0079 

.007i 

.0075 

.0073 

.007! 

.0069 

.0067 

.01)65 

.0063 

.0061 

.0060 

.005ii 

.0056 

.0055 

.0053 

.0051 

.OU50 

.0048 

.0047 

.0046 

.0044 

.00430 

.0041~ 

.00405 

.0039 3 

.00381 

.00370 

.00358 

.00348 

.00337 
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TABLE A (cont.) 
"·----------- -----· -·------~--- ------------------------------ -----------------

Proportion of Area 
---------------------------------------- --- ···------------

za Below zb Above z Ordinate !t za Below zb Above z Ordinate u 
·------------- ····--·--·- ............ __ . _________ 

3.0902 .999000 .001000 .00337 3.51 .99978 00022 .00084 
3.10. .99903 .00097 .00327 3.52 .99978 .00022 .00081 

3.11 .00094 
3.53 .99979 .00021 .00079 

.99906 .0031 7 3.54 .99980 .00020 .00076 
3.12 .99910 00090 .00307 

3.55 Q9981 .r""l19 00073 
J.13 ... ,.,n,~ .000!1. .00298 
3.14 .99916 .00084 00288 3.56 .99981 .00019 .00071 
3.15 .99918 .00082 .00279 3.57 .99982 .00018 .00068 

3.58 .99983 .00017 .00066 
3.16 .99921 .00079 .00271 3.59 .99983 .00017 .00063 
3.17 .99924 .00076 .00262 3.60 .99984 .00016 .00061 
3.18 .99926 .00074 .00254 
3.19 .99929 .00071 .00246 3.61 .99985 .0001:: .00059 

3.20 .99931 .Of\069 .00238 3.62 99985 .00015 .00057 
3.63 .99986 .00014 .00055 

3.21 .99934 .00066 00231 3.64 99986 000!4 .00053 
3.22 .99936 00()64 .00~:!4 3.65 .':1991;7 .00013 .00051 
3 23 .99938 .00062 .00216 

3.66 999813 .000126 .00049 3.24 .99940 00060 .00210 
3.67 999879 .000121 .00047 3 25 .99942 .(1(1[158 .Uu203 
3 68 .999883 .000!1 7 00046 

3.26 .99944 .000.~6 .0019(-- 3.69 .999888 .000112 .00044 
3.27 .99946 .0i)(J54 (.'0190 J.iO 999892 .000108 .00042 
3.28 .99948 .00(150 (1(!]~4 3. 71 .999896 .000104 .00041 
3.29 .99950 .00050 .001 iS 3.719 .9Y99000 .000100 .00040 
3.2905 .999500 .00050[) .00!71:1 ~ -- .999900 00(lJ00 .00039 :. . . ' ~ 
330 .99951 .lit•!}!~ .Oi! l ": 3. 73 .9'199li4 .OOOU96 .00038 

3 31 .99953 .U0~'4- ,1)(116 i 3.74 999908 .000092 .0003 i 
3.32 .99955 .000-15 .0011S1 3.75 .999912 .000(188 .00036 

3 33 .99957 .00043 .001.56 3.76 .999!:115 .000085 .00034 
3.~4 .99958 .IJOU42 .00151 3.77 .999918· .000082 .00033 
3 35 .99960 .00040" .00146 3.78 .99Y'122. .000078 .00031 

3.36 .99961 .li\)(139 .Olli ·~I 3.79 .9':199.25 .00007 5 .00030 

3.37 .99962 .0003R .001 36 3.80 ()99928 .000072 .000:!9 

3.38 .99964 JJOO J 6 .(lf_)! 3~ 3.fll .999931 .000070 .00028 
3.39 .99965. .()(~1135 .001 =~ 3.82 .9999~.::. .000067 .00027 
3.40 .99966 .(1[!(1:4 .iJO! 2:; 3.83 . 99'l9 .'6 .000064 .00026 

3.41 .99968 .0(H.J3 2 .UU!J9 3.8·1 .999939 .000062 .00025 

3.42 .99969 lll)i I~ I ()Ill! 5 3.85 .99994 r .000059 .00024 

3.43 .99970 Oi.d .. :~, (lUi j 1 3.86 .9999..! _:. noons-: .0002 ~ 
344 .99971 ('i_: _: •. :1 . C•(l 1 ·~~I 3.8~ 09~~9~;( .OOOC54 .001122 
3 45 999:2 dill'..:~ (' .. ,_,,2-\ 3.88 :.'':iSS::.~ .00005 2 .00021 

[1!)]1';0 3.89 . ~-l9 99:-. (_'I .(11:•0050 .00021 
3 46 .99973 _(l(:cl 

3.891 . 999Y50U .000050 .00021 
3.47 .999i4 ()1_,(1 f-, .\.1(:(;97 

3.90 .Y~:-'~::: l.iG0048 .00020 
348 .99975 1)\i(: :: OU(.I'i-1 

3.49 .99976 .UL:t.l ~ •)(1090 3.91 .99~;:;~.: .000046 .00019 

3.50 .99977 .00(1 .00087 3.92 .9':i99~(. .000044 .000!8 
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9'1111~ A (~lf.l) 

------··--- -----------
Proportion of Area 

za Below z b Above;: Ordinate u =Q Below zb Above z Ordinate u 
-----··--------------··-~. ·----·----
3.93 .999958 .000043 .00018 4.265 .9999900 .0000100 .0000448 
3.94 .999959 .000041 .OOUJ7 4.417 .9999950 .0000050 .0000231 
3.95 .999961 .000039 .00016 4.50 .9999966023 .0000033977 .0000160 

I 91< nnnl'\:o ~"''~ 
99999911l~ nnf'\~"00!qh7 .00001\1_1.2_, 

.\J\,_ 

3 9i .999964 .000036 .00015 5.327 .9999995000 .0000005000 .00000027 

3.98 .999966 .000035 .00014 5.50 .9999999810 .0000000190 .OOOOOOtl 

3.99 .999967 .000033 .00014 6.00 .9999999990 .0000000010 .000000006 

4.00 .999968 .00003~ .00013 
------. -·- ·-· ------ ----------- --------------- ···------·-···-------------- --·-···----
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382 

The X2 Distribution 

The first column identifies the specific X2 

distribution according to its number of de­
grees of freedom.• Other columns give lhe 
proportion of the area under the entire curve 
which falls above the tabled value of J. 2

• 

AREA IN THE UPPER TAll 

df .995 

l :::,v039 
2 .010 

3 .072 

4 21 

5 41 
6 .68 

7 .99 

8 I .34 

9 1.-:-3 

10 216 

I 1 2.<10 

12 3.07 

13 3.57 

I'! .!.()":' 

15 ·1.60 

16 ).l·t 

17 'i.~o 

18 6.26 

19 6.8•i 

20 7.4j 

21 d 03 

22 R.6-~ 

23 9 26 

24 l) 89 

2'5 10.52 

26 11.16 

r II 81 

99 975 

OOOlo ::::.v~!l 

020 051 

.11 .22 

jO .·Hl 

55 83 
.87 1.2'! 

I 24 1.69 

1.65 218 

2.09 2.70 

2 '56 3 2" 

.Hl'i .~1{2 

3 '57 -i.'IO 

l.ll 5.0 I 

-t.66 ) 63 

'2:-1 b.26 
'!»I 6.91 

6.-!l ".'i6 

-:-.[)1 ti.23 

'7 i'i3·- 8.91 

8.Hi 9.59 

8 90 10.28 

9.'i·i ·10.9fl 

10 20 I I .69 

]I}~() 12.-'ftl 

1 I '>2 U 12 

12 20 13 :'l4 

~ ~ 1-'f'i 1-i 5~ 

.95 

.oo,:-
10 

35 
.71 

115 
1.64 
2.17 

2.7.:1 

-~33 

3 9-1 
4 57 
5 23 
5.1>9 
6 )7 

7 . .!6 
"7.96 

fl.67 

9.39 
10.12 

10.8':i 

11.59 
12 3·i 

U.09 

13.85 

14.61 

1538 

1615 

.90 

.ul6 

.21 

58 

1 06 

1.61 

2.20 

2.83 

.:H9 

·iF 

·iK 

5 58 

<dO 
7.0·1 

8.)S 

9 31 

1tl.0') 

10.86 

11 65 

12.4•i 

U2·i 

I 1.fh 

l·l8'i 

15.66 
16·i-

17 29 

1~ 11 

.10 .OS .025 .01 .005 

2. 7 I :;.<>"~ 5.02 6.6j !.ti8 

4.61 5.99 7.38 9.21 10.60 
6.25 7.81 9 35 11.34 12.84 

7.78 9.49 I 1.14 13.28 14.86 

9.24 11.07 12.83 15.09 16.75 
10.64 12.59 14.45 16.81 18.55 

12.02 H 07 16.01 18.48 20.28 

13.36 15.51 17.53 20.09 2196 

14.68 16.92 19.02 21.67 23.59 

1599 IR.31 20.48 23.21 25.19 

1'7 28 1~1.6!l 2192 24.72 .26.76 

18 55 2Ul3 .23.34 26.22 28.30 
19 81 22.36 24.74 27.69 29.82 

21.06 23M 26.12 29.14 3132 

22 31 25 .oo n 49 30.58 32 80 
2.3 '54 26.50 28.85 32.00 .H 27 

24 ..,., 27.59 30.19 33.·11 3':i ""2 

25.99 28.8" 3153 34.81 3716 
27 ~0 :W.l.f 52.85 36.19 38.58 
28.11 31.41 :14.17 37.)7 40.00 

29.62 32.67 35.48 38.93 41.40 

30 81 j3 92 36.78 1i0.29 .f2.HO 

.~2 01 :35.17 38.08 •11.64 •i•UA 

33.20 36 42 39.36 42.98 ·656 
.14 38 r ti'i 40.65 44 31 46.93 

3) 56 3889 41.92 45.64 48 29 
~(J 7.j ·tD.1J 43 19 46 96 ·i9 IJ•i 

• When df > _iu. !l:t crlfll~:t: value of/ mav b1~ k.>ur,d by the tollnwmg approximate formula 
ll = df! 1 - ( 2. 'Jdf "- ,.[['!i"'dl l3. where ;:: is the nurmal d<:->'iate ~hov..: which lies the s;une pro" 
poniunare :uea tn rhe norma! curYe. For ex:unple, to find r!w vJ!Ut' <lll' rhar divides the upper I% ui 
the di5tribu:ion r,,:rn the rt:m;under when df ,., 30. '-"~ c;tkulal<' 1.' = jO( I·· .00741 + -'.326'< 
r66740"71 ;·' ~50'}! '.\l<Jlh CO!i!p<lres closely \\ith the l:lhied <.a)ue <>f 50.8<) 

SOURCE: Mu,:i/it'd fr.,m TJhlc 8· F.. Pearson. and II. !I an lev lliomctrika T<lblesfor .\'tatisticitms, Vol. 
1 ~rd ed., l.'nivt·";r·, Pn·.<s. Camhndge, 1966, with penH~S,ion of rhe. Biometrib Trustees. 
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TABl.E C ( .:ontbmed) 
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; ;z 2 411 2.H 
4.04 3.56 3.25 
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, 68 2.11 z 29 
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2 67 2.43 2 27 
3.91 3.« 3.H 

2.6') 2.11 2 . .!6 

3.811 3.41 ,3.11 

! tlZ }. 39 .!.2'i 
.1.113 3.36 3.06 

~bJ l3H 2~2 

.1.80 H4 3.04 

. t~') 2 1: 4; 21 
>.78 .1 .. 12 j.O~ 

DEGIIEES OF tlU!EDOMo NIJMI'.JATOR 

6 II 9 10 II IZ 14 16 20 24 ;\0 40 50 75 100 200 500 --------· ------------- - -------- ------
2.29 2.20 2 13 
3.18 3.02 2.88 

2.27 2.18 2.11 
3.1S 2. 98 2.85 

2.25 2.17 2.10 
}.ll 2.95 2.82 

2.24 2.15 208 
3.09 2.93 2.79 

~-23 l 14 2.07 
}.07 2.91 2.77 

2.21 l 12 2.05 
3.04 2.87 2. 74 

2.19 2.10 20:l 
2.9'1 2.112 2.69 

.!.17 l Ott 2.01 
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2.12 2..03 1% 
2.85 2.69 2.55 

LID .!.U.l l~c, 
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2.56 
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1.9.\ 
2.51 

1.91 
2.43 

l.Bil 
2.43 

1.86 

2.110 

1.8~ 

2.37 

1.~3 

234 
J Hi 
2.29 

l.S<I 

2.!6 

: !<.j 

2.Z·i 

1.95 
2.56 

1.93 
2.53 

1.92 
2.58 

L')() 

2.47 

1.89 
2.45 

I. !Iii 
2.41 

1.!15 

2.36 

1.83 

z .. u 
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1.90 

2.~ 
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1 70 
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1.81 

1 'il 
1.79 

1.69 
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2.0C 
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1.51 
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I.S3 

1.32 
1.47 

1.30 
1.44 
I 28 
1.41 

1.52 
1.82 

l.SO 
1.78 

1.48 
1.74 

1.46 
1.71 

1.45 
1.69 
1.42 
1.6S 

1.39 
1.59 

1.36 
t.S-6 

!.34 
1.51 

l.i2 
1.48 

1.28 

1.42 

1.26 

1.38 
1.24 
1.}6 

1.48 
1.76 

1.46 
1.71 

1.44 
1.68 

1.42 
1.64 

1.40 
1.62 

1.:18 
1.57 

1.34 
1.S1 

1.31 
1.46 

1.29 
1.43 

1 211 
1.39 

1.22 
1.32 

1.19 
1.28 

1.17 
1.2S 

1.46 
1.71 

1.43 
1.66 

1.41 
1.63 

1.39 
l.6o 

I 37 
1.56 

1.35 
1.52 

1.30 
1.~ 

1.27 
1.40 

1.25 
1.37 

I 22 
l.j3 

.1.16 

1.24 

l.B 
1.19 

111 

l.IS 

1.44 

1.68 

!,'\1 

1.64 

. 3Y 
Lt:O 

I 37 

1.56 

1.35 
1.5} 

132 
1.49 

1.2!1 

1.43 

1.25 
1.37 

1.22 
1.35 

11•) 

1.28 

lij 

1.19 

1.08 
1.11 

1.00 
1.00 
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911'l'H D 

The first column identifies the 
specific t distribution according 
to its number of degrees of free­
dom. Other columns give the 
proportion of the area under the 
entire curve that falls beyond the 
tabled positive value of t. Areas 
for negative values of t are the 
s;; _,p bCCaU~P ·'·.. f'lJfVC js 
symmetrical. 

--- . ·--· -():!------"-

AREA IN ONE TAIL 
...!!f_ __ .~5 _____ .l_O ______ ·<?_S. ___ ~02~---- .01 .005 

386 

1 

2 
3 
4 

5 
-6 
7 

8 

9 
10 

11 

12 

13 

14 

15 
16 

17 

18 

19 

20 
21 

22 
23 

2·i 

25 
26 

27 

28 
29 

30 

1.000 

0.816 

0.765 

0. 7 41 

0 "'27 

0. 7 18 

0 7 11 

0.706 

0.703 

0 700 

0.697 

IJ.6';)6 

0 69-! 

0.692 

0 691 
0.690 

0.689 

0 688 

0.688 

0.687 

o.6Bn 

0.686 

0.68:; 

() 68) 

0.6Rt 

0 68~j 

0 (i~4 

0 68.:\ 

0 68.< 

0.68~ 

3.07!l 

1.886 

1.638 

1.533 

1.476 

1.4·10 

1Al'5 

1397 

1.383 

1372 

1.363 
1.~.'16 

1.350 
1.341 

1.3'11 

1.337 

1.333 
1.330 

1 .. '128 

1325 

1 323 

1321 

1320 

I :Ht) 

1316 

1.315 
1314 

I 312 

I .)II 

13](1 

6.314 

2.920 

2.353 

2.132 

2.015 

1.94.3 

1.895 

1.860 

1.833 

1.812 

1.""96 
1.782 

1.771 

1.701 

1.753 
1.746 

1.740 

1.734 

1.729 

1.725 

1.721 

1.717 

I.: 1 i 

I "'i J 

1.7ll8 

1.706 

1.70j 

1."'0 1 

1.699 
1.6w• 

12.706 

4.303 

3.182 

2.776 

2.'571 

2.447 

2.365 

2.306 

2.262 

2.228 

2.201 

2.17<) 

2.160 

2.1·15 

2.132 

2 120 

2.110 

2.101 

2.093 

2.0H6 

2.080 

2.074 

2.069 

-~ l!(')-~ 

..:.06{' 

31.821 

6.965 

4.541 

3.747 

3.365 
3.143 

2.998 

2.896 
2.821 

2.764 

2.718 

2.681 

2.650 

2.624 

2.602 

2.584 

2.567 

2.552 

2.540 

2.528 

2.518 

2.508 

2.500 

2492 

2.185 

2.479 

2.473 

2.<167 

2.462 

63.657 

9.925 

5.841 
4.604 

4.032 
3.70~ 

3.500 
3.355 

3.250 

.3.169 
3.106 

3.05·1. 
3.012 

2.977 

2·.947 

2.92J 
2.898 

2.878 

2.861 

2'.845 

2.831 

2.819 

2.80"' 
2~9-

Z:;s-
2.7"9 
2--, 
2 -65 
2."156 
2 -:;o 
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AREA IN ONE TAIL 
df .25 .10 .05 .o:zs .01 .005 

-----
31 0.682 1.310 1.696 2.040 2.453 2.744 

32 0.682 1.309 1.694 2.037 2.449 2.738 

33 0.682 1.308 1.692 2.034 2.445 2.733 

34 0.682 1.307 1.691 2.032 2.441 2.728 

35 0.682 1.306 1.690 2.030 2.438 2.724 

36 0.681 1.306 1.688 2.028 2.434 2.720 

37 0.681 , ~"" 1.687 2.026 1A31 :! -1c; 

38 0.6ti1 1.304 1.686 2.024 2.429 2.712 

39 0.681 1304 1.685 2.023 2.426 2.708 
40 0.681 1.303 1.684 2.021 2.423 2.704 

45 0.680 1.301 1.679 2.014 2.412 2.690 
50 0.679 1299 1.676 2.009 2.403 2.678 

55 0.679 1.297 1.673 2.004 2.396 2.668 
60 0.679 1.296 1.671 2.000 2.390 2.660 
70 0.678 1294 1.667 1.994 2.381 2.648 
80 0.678 1.292 1.664 1.990 2.374 2.639 
90 0.67"7 1.291 1.662 1.987 2.368 2.632 

100 0.67"7 1290 1.660 1.984 2.364 2.626 
120 0.676 1.289 1658 1.980 2.358 2.617 
150 0.676 1.287 1.655 1.976 2.352 2.609 
200 0.6'6 1.286 1.652 1.972 2.345 2.601 
300 . 0.67') l 284 1.650 1.968 2.339 2.592 
400 o 6-s 1.284 1.619 1.966 2.336 2.588 
500 0.675 1.28.3 1.648 1.965 2 . .334 2.S86 

1000 0.675 1.282 1.646 1.962 2.330 2.581 
(X) 0.67·1 1.282 1.645 1.960 2.326 2 576 

SOURCE: Donald B. Owen. Hcmdbook of Statistical Tables, © 1962 hy Addison-Wesley Publishing 
Company. Inc. P.cprinted with permission of the publisher. 
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