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+Q4(k} K, P, Q>+Q4(k, K; q, p)]
/MPrIrS T Qs(i)+ 0O H(Ci)]l/MPrard

ie U ie U

- (p+2)Qe(q)(Qs(p)+H(p))/ MPta+s



—(a+2)Qe(pl(Qs(q)+H(qg))/ Mr*3*®
-{N(p+a+5)-(p®+pa+a?+7p
+7q+186)I10 Qe(i)/ MP*at®
ieu
ROOFARERRERT

V(RE, RiD=17,:s(Qs(p)+H(p))/ M"*2
+ 75a(N—p—-2)Qe(p)/ MP*®
+(Qs(p)-(M-1)+2MG(p)+ CECK
+ CECY)/M***2+{H(gq)+ (M- 1)
X(G(ag)=1)+Ci(A(p, kK)+(k + 1)
X G(p)+ p Cfit +CH+Cs(A(p, k)
+(k+1)G(p)+ Ciit+Ck)CE )
+H(gq)-(M-1)-G(aq)
+D(C§I%+C§I%)+kC§+KC’x§k
- Qs(pI)(G(p)+ 1)}/ MP+a+s
+(N-p-qg-2)[(M=-1)(Qs(p)—M)
+ H(p)+(K+ 1)CE¥+ Ck+(k+1)CECE]
/S MP*I*8 4+ (N —-p - q - 3)[(M - 1)(Qs(p)
-M+ H(p)+(K+ 1)CXKCE¥
+(K+ 1)CE¥C&IMP*9*® + (N -p —q — 3)

XI(M—-1)(H(p)+ H(q)~G(aq)
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- (M- 1))+ (K +1){C¥A(p, K)
+p CEIt+CE)+ p CEit+ R CE+(k +1)CECE}
+(k + 1){CE(A(p, kK)+ p Csii+ C5§)
+ p CEII+KCE+(K+ 1)CECK}]/ Mrtars
~Qe(p)H(q){N(p+q+4a)-(p+q+3)2
+ 7,q(pa+p+1)+(1 = 7,4)(p + 1)
X(4q-p—-2)/2}y/MP**5—(p + 1)H(p)
XH(gq)/ MP*i*4—-(Cqg+ 1)(G(gq)+ 1)
XQe(p)/MP*i*4—(p +2)Qs(p)HC(Cq)
S MPtata

AQOFAMRERERT .

V(R3" , R¥ )=(G(g)+ 1)/ M*

+(N—-g—-1)H(t)/ M**2
+ (N -p =-qg)(M=-1)(G(p)+ G(qg))
/SMPrEr2 4 {(G(p)+ 2)(G(a)+ 2)~-5}
/S MPri*24+ (N —-—p - aq)X{H(p)X(G(ad)+ 1)
+ H(g)(G(g)+ 1)-2(M~- 1)}
/S MPra*S - H((p)H(gq)IN(p + g + 3)
- (p+qg+2)2~-—g+a(p+ 1)+ 7,:q(p— q)l]
/MP a4 [ (q+ 1)H(p)X(G(q)+ 1)

+(p + 1)H(ag)(G(p)+ 1))/ Mr+ta+s
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Runs Test for Randomness

Summary

The discrete sequence of events is considered in the
case that we define an ordinal scale to»a nominal scale
for some events. Consequently, the sequence consists
of consecutively ascending parts, descending parts ans
horizontal parts. These parts are called as runs up,
runs down and ties, respectively. The mean and
variance of runs are obtained in the given sequence of

sample size N. Then we present the examples of its

usage.



