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*  I

Signed-RankTest hJdQf&l  W, II%  W-  ~~~l~l(L~QQOl~n'lBnSlQ fhUPll&hfiu'afJ)

w .A
m 5dld 1971-1974 wUil~~u~~Un?1u~~uQ~a7uo7y 18-24 1 = 69.7 $3  iQUl%

10 ?I ~~;,f,~n'~nalug~ua~~l~~UO~UQly~~O~l~  20 fluIti~~nQui1 flalwi%plla~lnl5swqv

~l9~~lU$Un~Usl~~~~~l~~~~~l~~U? fhlWi%~lU~WQWltl20flU  dU&  i&if

(Xi) : 70.2, 71.4, 69.8, 65.8, 67.3, 71.4, 78.0, 72.6, 69.9, 74.4,

67.5, 70.5, 67.2, 70.1, 72.1, 73.2, 73.5, 65.2, 70.9, 76.0

(di) : 0.5, 1.7, 0.1, -3.9, -2.4, 1.7, 8.3, 2.9, 0.2, 4.7,

-2.2, 0.8, -2.5, 0.4, 2.4, 3.5, 3.8, -4.5, 1.2, 6.3

&AJ&

(ri)  : 4, 7.5, 1, -16, -10.5, 7.5, 10, 13, 2, 18,

-9, 5, -12, 3, 10.5, 14, 15, -17, 6, 19

Cr+ = W,  = 145.5, Z%-  = W-  = 64.5

check : n(n+l)/2 = 20(21)/2 = 210, (W+ + (W-) = 210
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ndu' : 1 2 3 4 5 6 7 8 9 10

x : (f!QU,  : 175 179 165 170 160 180 177 178 173 176

Y : (II&)  : 140 143 135 133 162 150 182 139 140 141

di = Xi - yi  : 35 36 30 37 -2 30 -5 39 33 35

rank 6.5 9 3.5 10 -1 3.5 -2 8 5 6.5

zr+ = 52, Cr- = 3, check : Cr = n(n+1)/2 = lO(1  l)I2 = 55, n+ = 8, n- = 2,

Hg:Mx=My,Ha:Mx>My

Sign Test : f%HgdUO?J  0:; n+ WQ7 n’y  n- $1 H,l&Q~~  fWhIZd  n+ dlU?WJlfl Olfl

PhQth  I# n+ = 8 Nlfh p-value= .0547  fiQUhl&l(-  .05)  iidijltfti l&~  llft~~~lhUlf%

nthahuamaiu&4

Wilcoxon  Signed-Rank Test : ldQfl~X7~%%u’otl n’0  ‘W-  = xr  = 3 OlfWi15l~ n = 10,
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Y : %lu : 7 6 7 4 73 7 2 71 7 0 6 7

rank : 12 1 1 10 9 8 7 4

X : Ht$ : 6 9 6 8 6 6 65 6 4

rank : 6 5 3 2 1

Hg:M,= My,  H, : M,  # My,  m = 5, n = 7, m + n = 12, W,  = 17, W,  = 61,

check : 12(13)/2  = 78 !%-Ji?nii%%  W,  = 17, Li]~~lTlJ  m = 5, n = 7, p = .05  (2-sided) 0:

!tf ( 2 0 . 4 5 )  HUlClS13l¶J’k  dfjlffl  I-IO  6ihfiltf%  W  dfX6O-h  20  MhJlf~f&  45  66X

W = 17 &lhJf~il  20 h&f3 HO h&I n?lu~aUUJw’ndUUrlU66~~~~~  6liVN3il~n’w  do

nuqwli1n~a
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¶h (1) : 14 12.1 9.6 8.2

rank : (12) (11) (1’3 63)

ill (2) : 8.4 5.1 7.3 6.6

rank : (9) (2) (7) (5)

ill (3) : 6.9 5.3 5.8 4.1

rank : (6) (3) (4) (1)

nl=4

Rl = 41

n2  = 4

R2= 23

n3  = 4

R3  = 14

N = 4 + 4 + 4 = 12,CRi2/ni = (412 + 232 + 142)/4 = 601.5

H = [12(601.5)]J12(13)]  - 3(13) = 7.269*,  X22,.05 = 5.991

ll&HIi  4, .Ol < p-value c .05
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k

(1) S = 12 C [Ri - b(k+1)/212/bk(k+l)  - x2(k-1)

i=l

HjlQ

k

(2) S = 12CRi2/bk(k+l)  - 3b(k+l)  - X2(k-1)

i=l
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mm fihl~)

Block 1 2 3 4

1 1 . 5 (2) 2.7 (4) 2.1 (3) 1 . 3 (1)

2 1.4 (2) 2.9 (4) 2.2 (3) 1 .o (1)

3 1.4 (2) 2.1 (3) 2.4 (4) 1,l (1)

4 1.2 (1) 3.0 (4) 2.0 (3) 1 . 3 (2)

5 1.4 (1) 3.3 (4) 2.5 (3) 1 . 5 (2)

Ri 8 19 16 7

k = 4, b = 5, CRi2  = 730, b(k+1)/2  = S(S)/2  = 12.5

QP15ii  (1)

S = 12[(8-12.5)2 + (19-12.5)2 + (16-12.5)2 + (17-12.5)2]/5(4)(5)

= 12(105)/5(4)(5)  = 12.6”, X23,.005 = 12.8, X23,.Ol  = 11.3

tpd (2)

S = 12(730)/(5)(4)(5)  - 3(5)(5)

= 87.60 - 75 = 12.6”
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2nln2(2nln2  - nl - n2)

d,  =

61  + n212(n1  + “2 - 1)

nl,  n2 dQo”lUaU8t@OJd  2 Uibl
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X i  (41U?Il+9/fIIJ.2) : 0 1 2 3 4 5

fi (47U?WIttl~~) : 9 22 6 2 1 0

3

PC+) : .332871 .366158 .201387 .073842 .020307 LIO.5435

Fi = d?(Xi) : 13.315 14.646 8.055 2.954 .812 ,217
\ v ,

3.983

n=Cfi=40,~=X=CfiXi/n=44/40=1.1

P(x) = e+j.LX/x!,  x = 0, 1, 2, . . . . p = 1 . 1

X2 = E(fi-Fi)2/Fi  = 1.398 + 3.693 + .524  + .243  = 5.858

= k - 1 - 1 = 2, X22,.05 = 5.99, t%d$fn  I-$ !I!!#

.05 < p-value c .I0 tiU%  UflfE~QQtl~l~~l6¶J~~9J
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I-IO : aynsuduMJ+J,  H, : ayfdtidWJlJt+J

r = 8, nl = 9, n2 = 13, n = 22

CL,  = (2nlq/(nl+n2+1))  + 1 = (2(9)(13)/(9+13+1))  + 1 = 11.17

O’, = [2nln2(2nln2-nl-n2)]/[(nl+n2)2(nl+n2-1)

= (2(9)(13)[2(9)(13)-22])/[222(21)]  = 4.88, 0,  = 2.21

Z = (r - j&)/Or  = (g-11.7)/2.21  = -1.674, 2.025 = 1.96
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Xi  : 34 36 34 35 34 37 36 35 37 37 34 37 35 37 36

b  - b b b a - b aa ba ba -
94 0
aan

na = 5, nb = 7, n = 12, r = 8, E(r) = n/2 + 1 = 12/2 + 1 = 7

CT*(r)  = n(n-2)/4(n;l)  = 12(10)/4(11)  = 2.72, 0,  = 1.65

Z = (r - j.l.JO,  = (8-7)/1.65  = .61 &lb&%Jfh%J

?isd~nlaloynsul~u66~u63a~u

v I.4
m ~%run  up and down ~lf6thi?oth~~  8 h%lk%JU6dU6fl&1#?UltJ  +,-  hJ6d%U6%116

(Xi+1 -Xi) EYlWtldla  > 0 6dU +, fYl< 0 6;5U - tYl= 0 %tfSTFlffdi;rll

34 36 34 35 34 37 36 35 37 37 34 37 35 37 36

+ - +- i- -+ o- -I-- + -

r = 12, n = 14, E(r) = (2n-1)/3  = (2(14)-1))/3  = 9

V(r) = (16n-29)/90  = 16(14)/90  = 2.167, <J(r)  =hK  1.471

Z = (12-9)/1.471  = 2.039, 2.025 = 1.96

%l&fn  I-IO 66nrnlllil8yfisuru'l~u66~~~U
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nu?v’  1 2 3 4 5 6 7 8 9 10

fiOU (X) 46.98 23.98 48.25 41.24 42.90 42.45 23.00 30.89 33.80 47.41

ML% (Y) 40.96 26.21 57.25 38.83 52.17 54.02 24.58 51.51 31.62 54.83

BJl#  sign test 11%  signed rank test
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f~.w.  : 4.7 4.9 5.0 4.8 4.7

Vi.R  : 4.6 4.4 4.3 4.4 4.1 4.2

i7.n.  : 4.8 4.7 4.6 4.4 4.7 4.8

W.Q.  : 4.9 5.2 5.4 5.1 5.6

5. 1~vlw~ollilQlMl5  3 Yih P;i,%~~"S~,;N~"l~ll~~~YUlr~"~,~~~  dolai -hwwmasfi'EI  pm

7 nson7  az 3 9Y-J h@k&MG”6~U”?aJ

fl5Qf1  (block)

FllHl5 1 2 3 4 5 6 7

1 : 54.3 54.2 55.8 51.6 53.8 55.2 56.6

2 : 55.1 54.6 54.9 53.4 53.6 54.1 57.1

3 : 59.7 58.5 61.2 58.3 59.7 69.2 61.8

6. %JU6UhJyu  6OOnJhw+ih&ii  500 mT-19'n  m~m~m~il WWWNOJ-IU  d~waur&=i~

41wwl l~15l~alb~Praw6oi~%m~~a'"nr~~~~~~~

(6.1) hiihhyum~ (6.2) 2 1 d&l/MhJ

(6.3) ; 4 6U&&dd,66dti9 (6.4) b.i6,9U 2 6Ui%6/6&W

7. ~Q~a~QdlUaUJa7U~~~~~~~"~,(l~U  fl.fl.)o,"66il.i166hd~  %W.Eil16~ %timf03~'h

(7.1) oy”su6du66sl’~~unS’Q~66u~~~u6~u~~~u 66%

(7.2) oynsnr63w66llults~ol~~~~~~~1~~~~1~

q:l 2 3 4 5 6 7 8

f6.0. : 147.4 159.8 155.2 161.3 173.2 191.5 198.2 166.0

?/  : 9 10 11 12 13 14 15 16

f6.n.  : 177.7 184.9 177.6 162.8 177.9 189.6 206.9 221.5

ST 304 209



1. HQ : M =22,  Ha : M # 22, % sign test : di  = Xi  - 22 Og?&  n+ = 5, n.  = 15

l%Mll5lWl%6l¶J  n = 10, p = .50, P(X 5 5) = .0207  = p-value < .05 %@ttf~  HO tltKZf~n]

i~~~er~~Uu0~raa~~$~~~~,0U~~~0u~il22Ul~/0u

‘iiE signed rank test : W+ = 38.5, W- = 171.5 dWll514  n = 20

tY. = .025  h@=ln  IQ Ii0 W 5 52 6td W,.  = 38.5 < 52 h@=lB HO %%JtbU-&.’

2. Q : M = 9, Ha : M < 9, di  = xi - 9 OgIn”  n- = 19, n+ = 1

0lflWl5lQW%4lU ti n = 20, p = .50, P(X < 1) Z 0 = p-value 4JhJhhJl~  IiA@Ii  HO

~~UR?lOJ~UU$O99.99%j,~U~~UUijW9?M~,~U~~~~~~~~

3. Hg:Mx=My,H,. ’ Mx < My, di = (Y-X) ?#  n+ = 7, n- = 3

~lf1~15lJVl~Ul¶J n = 10, p = 5,  P(X < 3) = .1719  = p-value > .05 %u’hh&lli  HO ‘ihfU

&4;aU3+  sign test ~~n~~g;Y&;ilfllr00n~l~~01~~~~6~~  oxygen intake, W+=44,W-=  11,

dlP61314 i n = 10, CC =I .05 lhJGhf$0  W I 11 LKlZ W- = 11 0$hlFGl~~  h.l&fTi

I-IO 66n=ar~lil~~l"l50Q~~l~~"l~~a~6~~  oxygen intake

4. I$  : Ml = M2 = M3  = M4 = M, Ha : Mi !~tVhfhIf~?tIJ’F~;  i = 1,2,3,4

N = 22, RI = 69.5, R2 = 23.5, R3 = 61.5, R4  = 98.5, H = 17.06 - X2(3),  p-value < .OO5

qLli1  n?l~Y~ln~0l~l~%ull3~l~~66~~~l~~u~l~~~~~~~~l

5. HO : Ml = M2 = M3  = M, Ha : Mi IIhViln’u’If~FI¶JFt;  i = 1,2,3

k = 3, b = 7, Rl = 10, R2 = 11, R3 = 21, S = 10.57 - X2(2)

X2.005,2  = 10.6, p-value Z .Ol  %¶&ffi  HO 66R~Cf$hQlHlJ  3 lfu’&J&?~0fll56%J

iktu’nuow”  rmld1G.l
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(6.1) P(X = 0) = .30119,  fhU?Udt~  500(.30119)  S 150 uhs

(6.2) P(X = 1) = .36143  iluaud~4  500(.36143)  = 181 aha

(6.3) P(X 2 4) = .03376,  haU&i~  500(.03376)  iG 17 ~=IJ

(6.4) P(X < 2) = .87949,  o”lUXh=14  500(.87949)  Z 440 66h

7. HO : D~~I&~IJIJ~%J,  Ha : ~~~~&~~U~~~U&J~J&J  %4  run up and down ~W~$~JII

6%J¶Jn”np&1~d fhhJ&fh  + n”ltW~~ldU  - 9lf1 n = 16 O:!# n + = 1 1 , n- = 4, r = 7 ,

E(r) =(2n-1)/3  = 10.33, V(r) = (16n-29)/90  = 2.52, G(r) = 1.587, Z = (7-10.33)/1.587  = -2.1*,

p-value = .0179  79nlf@Ii  HO Ila-nlPli,B,U~U~a,g”illWPPIn~~U

Ho : oyf~dhll¶JIJ+  hJSdiitJ~lU,  H, : O~~~~J%!~UUVU+J

!hNldlhJ~lU  +bfil X hlhhi% Phfi  8.5 = (X8  + x9)/2 = (173.2 + 177.6)/2  = 175.4

~l~O~&?U~%J¶Ji%J  175.4 &lI?0W1~ldU  -, n”UlflflhdU  + OZ!&  6 run (r = 6),  n = 16,

E(r) = n/2  + 1 = 9, V(r) = n(n-2)/4(n-1)  = 3.73, C(r) = 1.932, Z = (6-9)/1.932  = -1.55,

p - v a l u e  .0606  > .05 5Gi~b.hJf$~E  R~~il0yn5416~UlruudU~~~~~~~l~~~~lU
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