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This section contains tables showing the derivation of the analysis formulas for the study design examples given in
Section 5. These derivations are based on the “Algorithm for deriving mm-ANOVA formulas” template given in Table 5
and illustrated in Table 6 for the factorial study design. For these derivations, notation for test, reader and case effects is
similar to that for the factorial model. Standard nesting notation is used; e.g., subscript i(j) denotes that the factor indexed
by i is nested within the factor indexed by j, and MS[R = C (T')] is the mean square for reader-by-case interaction nested
within test. Mean squares for the mm-ANOVA model are indicated by a tilde symbol “~” above “MS”; e.g., MS (T)is
the mean square due to test for the mm-ANOVA model, and MS (T') is for the conventional ANOVA model.
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Table S1. Mm-ANOVA approach for reader x case design (only one test)

1. Derive the mm-ANOVA model

(a) Conventional ANOVA model: Yjx = p+ R; + Ci + (RC);y +€jk, j = 1,...,m k= 1,...c, with variance
components 0%, 0%, 0%, 02 . Define 02 = 0% + o2.

(b) Mm-ANOVA model (note: Y; = Y;.): V; = pu + R; + &; Where &; = C, + (RC),, + ¢

(¢) Mm-ANOVA error variance and covariances expressed in terms of conventional ANOVA variance
components: 02 = 1 (6% + 0 + 0?), Covy = COV(E;,5j) = o2, j # j/

(d) Covariance constraint: Covs > 0

2. Derive the mm-ANOVA test statistic and its null distribution — this step is omitted, since we are only interested in
obtained a confidence interval.
3. Derive confidence interval for test accuracy

(&) Mm-ANOVA expected reader-performance parameter: 6 = F (YJ>
(b) Corresponding conventional ANOVA parameter: § = E (Y;e) =

(c) Conventional ANOVA estimate: 6 = Ya,

(d) Yoo =p+ Re + Co+ (RC) g + coe => V = L (co% + rot + 0?).
(e) V=2LE[MS(R)+MS(C)—MS(RxC)|

) V=1_E[MS(R)+ U} where U = L [MS (C) — MS (R x C)]

@ B(U) =2 =rCovy = V = L {E VS (R)] +7 Cov}
(hy Vv = 1 IMS (R) + rmax (6(;/2,0)}
[MS(R)+r max(Covs,0)]”

MS(R)|?

r—1

—

(i) dfs =
ORESE
(00 C1: ot oz 1 [MS () + rama (Cova,0)|




Table S2. Mm-ANOVA approach for reader-nested-within-test split-plot design

1. Derive the mm-ANOVA model

() Conventional ANOVA model: Y, = p+7; + R)j + Cr + (10), + (RC) 1y +Eijis 1=1,... 45 =
1,...,mk=1,...c, with variance components ag(T),aC,aTc,gRC(T),ag and constraint 22:1 7; = 0.
Define ¢% = CT?%C(T) + o2

(b) Mm-ANOVA model (note: Vi; = Yije): Yij = po+ 7 + R)j + &i; where &;; = Co + (7C);4 + (RC) ;)54 +
€ije and 22:1 7, =0

(c) Mm-ANOVA error variance and covariances expressed in terms of conventional ANOVA
variance-components: 0% = 1 (6% + 0% +0?%); Cova=  COV(E;,Ei5) = L (02 +0%¢), J#5';
Covs =COV(Eij, &yrjr) = Log, i # 7

(d) Covariance constraints: Covs > Covs > 0

2. Derive the mm-ANOVA test statistic and its null distribution

(&) Mm-ANOVA model hypothesis of equal test accuracies: Hy : 6; = --- = 0, where §, = F (Yfi.)
(b) Conventional ANOVA hypothesis: ; = E (Yiee) =pp+7, = Ho:71=---=7:=0
(c) Conventional ANOVA expected mean squares

Mean square Expected mean square

MS(T) = 1) St T+ caR(T) +ro%o + o?
MS[R (T)] coR(T) + 02

MS(C) tro?, +roxs + o?

MS(T * C) ro%o + o’

MS[R+C(T)] o®=oho +02
(d) Conventional ANOVA test statistic: " = wsrrrry) ST
(&) MS (T) = IMS(T), MS[R (T)] = MS[R (T)]
(f) F = % where U = L {MS (T + C) — MS[R » C (T)]}
(@) E{MS (T C’)L: ro3c+ 0%, E{MS[R* C (T)]} = 0> = E (U) = 1 (ro%) = r (Covy — Covs).
() For = e
MS[R(T)]4r(Covz —Covs)
. . MS(T)
(i) For = MS[R(T)]+rmax(Covz —Covs,0)

() Under Hy, For ~ F}_1 g, Where dfy = [

MS[R (T)]+rmax(66T/2 Covs,0)]?
[MS[R( ]] /[t(r=1)]

3. Derive confidence intervals

(@) Mm-ANOVA model test accuracy performance parameters: 6 = (6y,...,60;) , with: 6, = E (f/i.) ,1=
1,...,t

(b) Corresponding conventional ANOVA parameters: 6; = E (Yiee) = pt + 74

(c) Conventional ANOVA estimate: 6; = Yiso

Clfor ' (@) with I = (Iy,...,1;), >2f_, 1; = 0:

@ v () Sl =3 Y = L+ > b [R(i). +(1C);4 + (RC) (100 + g}
:>V Zz 11|:UR(T)+Z§E+(’:_Z:|ZT1022 1z|:CUR()+TUTC+U:|

() V= z LS 2E[MS[R(T)] +MS (T % C) — MS[R « C (T)]]

i=1"

) Vv=1%" 12E [MS[R( )]+U} where U = 1 {MS (T + C) — MS [R + C (T)]}
Q) EU ):ﬁ:T(COVQfCOV;;)éV 1y {E [%[R(T)]} +T(C0VQ—C0V3)}

c




() V= Zz“{ S[R(T )]+rmax(6&2—6&3,o)}

(i) df, = Vs [Sgl[;’(";“;‘]x]gc‘[’:; Clc)“]'3’°)] (same as df, in step 2j)
() 0; =Y
(k) Cl: 3¢ 1le.:i:ta/2df\/ S 2 {MS[R (T)] + r max (c/&rc/&g,o)}
Cl for 9,
(d) 0; = Yiee = pp+7i + Riiye + Co + (1C),4 + (RC) (jy0e +Ciee = V = 11 (cafw) + 1o +ro%e + 02)
© V= LE{tMS[R(T)] +MS(C) + (t — )MS (T # C) — t MS [R + C (T)]}
tre

() V=B {NMS[R(T )]+U}WhereU:l(MS(C)+(t—1)MS(T*C)—tMS[R*C(T)])

(9) E(U) = 1tr (JC +02) =trCovy = V = {m [R(T)] + TCOVQ}
(hy v = % { )] + max (’I"COVQ, )}
MS[R(T)]+max rCovs,0 2
(|) dfy = { iIVTSF?(T;(]jz )}
(J) é = ~io

k) CI: Yz.:l:ta/Qdf\/ {MS[ (T)] + max (ré&Q,o)}

4. Derive the non-null distribution Fyg, 4¢,.» Of the step-2 F statistic

(@ Step 2d F  numerator: MS,,, =MS(T),E[MS(T)] = =) St T+ caR(T) + ro%q + o?
_ _ ‘ _ df(MSpum) MSuumly_pyy,  reXt_ 72
Af(MS(T)) =t =1, E(Yiye) =p+7i= A= Mo o) = ey frotato?

2 2 _ . [2 _ Py i
(b) rodc +0*=c[o2+ (r—1)Covy —r Covz| = A = g%(T>+U§+(T71;COV2 —Govs

(€) Step 20 F denominator = MS[R(T)] +r (Cov, — Covs), £ {MS[R(T)]} = 15 {MS[R(T)]} =
o2y +02+(r—1) Covy —r Covs]?

( R(T}+6 7Cov2)2
t(r—1)

1 (coR( yto ) :a%(T)+a§—COV2:>df2: [

(d) For ~ Fy—1,dfs;n



Table S3. Mm-ANOVA approach for case-nested-within-test split-plot study design. Because step 1 shows that this
model is the same as the factorial model (Table 6) except that Cov; and Cov; are constrained to zero, there is no need to
continue with the other steps.

1. Derive the mm-ANOVA model

() Conventional ANOVA model:  Yijx = pu+7i + R + Cayp + (TR);; + (RC) ()5, + Eijrn 1 =1, 1) =
1,...,7k=1,...c, with variance components ag,ag(T),a%R,agc(T),ag and constraint >/, 7; = 0.
Define o = 0% + ~a§. )

(b) Mm-ANOVA model (Y;; =Yije) : Yij =p+ 7+ R; + (TR)U +&;j where &;; = C(;)e + (RC)(
and ! 7, =0

(c) Mm-ANOVA covariances expressed in terms of conventional ANOVA variance components: o2 =
1 (JQC(T) + 02), Covy =cov(E;;,&ijr) = %a%m, Cov; =Cov(&;;,&y;) =0, Covs =cov(&;;, &, ;) = 0, where
iAi ]

(d) Covariance constraints: Covy > 0, Cov; =Covs =0

iyje T Eije



Table S4 Mm-ANOVA approach for case-nested-within-reader split-plot design. Because step 1 shows that this model
is the same as the factorial model (Table 6) except that Cov, and Cov; are constrained to zero, there is no need to continue
with the other steps.

1. Derive the mm-ANOVA model

() Conventional ANOVA model:  Yiji = p+ 7i + Rj + C(jyp + (TR);; + (7C); 5y +Eijir 1=1,... 45 =
1,...,mk=1,...c, with variance components U%,U%(R),U%R,U%C(m,ag and constraint S°/_, 7; = 0.
Define 0% = 070 ) + 2.

(b) MM-ANOVA model (Y;; =Yije): Yij=p+71i+ R; + (TR)U +&i; where &;; = C(j)4 + (7C)
and>!_ 7, =0

(c) Mm-ANOVA covariances expressed in terms of conventional ANOVA variance components: o2 =
1 (o%(R) + g2>, Cov;y =cov(&;;,Eirj) = %ozc(R), Covy = cov(g;;, &) = 0, Covs =CoV(E;;,&1,) = 0, where
iF G F ]

(d) Covariance constraints: Cov; > 0, Covs =Covs =0

i(j)e T Eije



Table S5. Mm-ANOVA approach for "mixed" split-plot design (reader and case crossed and nested within group)

1. Derive the mm-ANOVA model

(a) Conventional ANOVA model:  Yiji = p+ v + i + (97); + Rinyj + Cinyr + (TR) 1y + (TC) (i +
(RC)(nyji + (TRC) i, T Enijis h=1,...,gii=1,... . 5,5 =1,....,mk=1,...¢, with variance
components O’QR(G),J%,(G),O’%R(G),J%C(G),O’%C(G),J%RC(G), o2 and constraints S i =>0_ v, =
S (v = v, (77),; = 0; 7y, denotes the effect of group level i and R (G) is read "reader nested
within group,” etc. Define 0 = 0750 + 0Z.

(b) Mm-ANOVA  model  (note:  Yii; = Yaije):  Yaij = p+v, +7i + (Y7) 4 + Bnyi + (TR)(h)ij + Ehij
where  Eni; = Clnye + (TC) (yia + (RC) ()0 + (TRC) (ije +nije ad S0 7 =30 v, =
> 23:1 (V7)p; =0

(¢) Mm-ANOVA error variance and covariances expressed in terms of conventional ANOVA variance-
components: o2 = 1 (JQC(G) + 02TC(G) + O'%%C(G) + 02), Covy =COV(Epij, Enirj) = + (cr%(G) + U%C(G)),

(&
Covy = COV(Epij, Enijr) = L (UQC(G) + J%C(G)), Covy = COV(Enij, Enirjr) = $0g(q), Where i # ', j # j'
(d) Covariance constraints: Cov; > Covs, Cov, > Covs, Covs > 0

2. Derive the mm-ANOVA test statistic and its null distribution

(8 Mm-ANOVA hypothesis of equal test accuracies: Hy : 6 = --- = 6, where 6, = E (}7.,».)
(b) Conventional ANOVA hypothesis: 0; = E (Yeies) =t + 7 +7i + (77)y; = Ho:T1=---=7,=0
(c) Conventional ANOVA expected mean squares
Mean square Expected mean square
MS(G) (gtfcl) S+ tcohy Ttrod) + Ry T 00 T t0Ro) 07
MS(T) (25 Yima i Oy t 0T ) O
MS(G +T) T het Lict (i + 0 gy + @) + 07
MS[R (G)] tca%%(G) + CO’%R(G) + ta%%c(a) + o?
MS[C (G)] trod ey + 0o t ko) T 07
MS[T x R(G)] CUQTR(G) + 0
MS[T « C (G)] TU%C(G) + o2
MS[R * C (G)] to%%c((;) + o?

MS[T xR+ C(G)] o0®=02p0q +08
(d) Conventional model test statistic: " = MS[T*R(GMS[T,\:SC(@)]7MS[T*R*C(G)]
(€) MS(T) = IMS(T), MS(G)=1MS(G), MS(G+T)=1MS(G+T), MS[R(G)=1LMS[R(G).
MS [T * R(G)] = L MS[T * R(G)]

() F:m#@)mjwhereU:%{MS[T*C(G)]—MS[T*R*C(G)]}

(@) EU) = Lo% (e = r(Covs — Covy)

. MS(T)
(h) FOR - n“A's,[T*R(G)]+r(NCoVrCOV3)
(i) For = — MS(T)

MS[T ' R(G)]+max[r (Covz—Covs ) 0]

. . MS[T%R(G)]+max|r(Cova—Covs ),0] } 2
() Under Hy, F ~ F,_1 gf, Where df; = {MS[TR( )Q%T;XL(G;;ZQ 0%s).0]}

g(t—1)(r—1)

3. Derive confidence intervals

(&) Mm-ANOVA model test accuracy parameters: 8 = (64, ... ,Qt)’ ,with: 6, = F (17.2-.) vi=1,...,t
(b) Corresponding conventional ANOVA parameters: 0; = F (Yejee) = pt + 7



(c) Conventional ANOVA estimate: 0; = Yeiee

Clfor I (@) with & = (Iy,...,1;), S0, l; = O
@7 (9) =300 =3 i Yeiee =i LT+ Y i [(TR)(,)“ +(TC) (ayie + (TRC) (4} 100 + Evive

12 ITR(G) +UTC(G) el

=V= 1,0 {T T+q_1‘20:| :g%z:z 15 [CU?PR(G)JFW?FC(G)WL"Q}
€ V=-LY_ PE{MS[T « R(G)| + MS[T % C (G)] = MS[T x R+ C (G)]}
() V=L 5 28 [MS[T+« R(G)| +U| where U = 1 {MS[T'+ C ()] ~ MS [T« R+ C (G)]}
Q) E(U) = 2229 = 1 (Covy — Covg) = V = 2 Y0 12 {B[MS[T+ R(G)] + 1 (Cova — Covy)| }

M V=2y" 1lf{ﬁ§[T*R(G)]+max [7’ (é&rcow),o”

el T*R(G)me[ (Cova—Cov) ]} (same as df; in step 2j)
[MS[T+R(G)]]"/lg(t-1)(r—1)]

(i) dfy =
() 0; = Yeie
(K) CL: St 1 Vaie & bou/2:0fs | | 2 LS~ 12 {MS [T * R (G)] + max [r (6(;/2 - (/3(;/3) ,O} }

CI for 0,
(d) 0; = Yeieo = p1+ Ti + Riaye + (TR) (4);4 + Cla)e (TC) (o)is T (BC) (000 T (TRC) (4) 100 + Eviee =
& ( PRSP R i

= (CUR(G) +c0hp) 0@ t %@t TRow@ T UQ)
MS [R(G)] + (t — 1) MS[T « R (G)] + MS[C (G)] — MS [R  C (G)] +
(t—1)MS[T % C(G)] — (t — 1)MS [T * R* C (G)]

fHV=>LE [ﬁé [R(Q)] + (t— 1)MS [T * R(G)] + U] where

U=1 {MS[ (@) —~MS[R+C(G)] +(t—)MS[T*C(Q)] - (t—1)MS[T * R+ C (G)]}
@ E(U)= (aC(G) + UTC(G)) =trCovy =V =LE {m[mc)} +(t—1)MS[T % R(GQ)] + tr cov2}
() V= [MS[ (G)] + (t — 1) MS [T % R (G)] + tr max (60\\/2,()”
{MS[R(G)]+(t—1)MS[T* R(G)]+tr max(Cova,0) }*

i) df i
(1) dfz = {Ms R(@))}Y /[g(r—1))+{ (t—)MS[T*R(G)] }* /[g(t—1) (r—1)]
() 6; = Yeie

(k) CI: Ymitmdf\/ [MS[ G )]+<t—1)M§[T*R<G)}+trmax(6&2,o)}

(&) V=-E

gtre

4. Derive the non-null distribution Fy, 4¢,.) Of the step-2 F statistic

(@) Step 2d F numerator: MS,um =MS(T), EMS(T)]= 5 ST+ 0% r(c) +7‘0TC(G) + o2

df(MS) MS reSt
df (MS(T)) =t — 1, E (Yaije) = s+ 9+ 7i + (y7); = A = Topiodenon - ez,

E(MS [Ho) CU%R(G)+TU§“C(G)+02
(0) 7070 + 0% = ¢ |02 — Covi+ (r — 1) (Covy — Covs)| = A = U%R(G)+a’g‘—cirvlzﬁ(:rl—7f)(cm s
(c) Step  2h  F5z  denominator =  MS[TxR(G)]+r(Covy —Covs), E (MS [T R(G)]) =
LE(MS[T + R(G))) = £ (o3 ) +0%) = (i) + 02 — Covi — Covs + Covs ) = df, =

[02 (@) T2 —Covy +(r—1)(Cova —Covs)

2 2 2
[UTR(G) +02 —Covy —Covg +COV3]

g(t—1)(r—1)

(d) For ~ Fy—1,dfs5n




Table S6. Mm-ANOVA approach for replicated test x reader x case factorial study design

1. Derive the mm-ANOVA model
(a) Conventional ANOVA model:  Yjjum = p+ 7 + B + C + (TR);; + (10), + (RC) j + (TRC)W
Eijkmy 1=1,...,67=1,...,mk=1,...c;m=1,...,n with variance components %, o%, 0%, 0rc,
0hen 0 res and o and constraint S Ti=0.
(b) Mm-ANOVA model (note: Y;;m, = Yijem):
Yijm = p+7i + Rj + (TR);; + &ijm  Where &5, = Co + (7C),;4 + (RC) ;o + (TRC), ;4 + €ijem  and

t
e Ti =0
(¢) Mm-ANOVA error variance and covariances expressed in terms of conventional ANOVA variance-
. ~2 o - -
components: o =1 (0% 4 0% + 0k + 0hge +02),  COVy =COV(Ejjm, Eirjm) = L (02 + 0%e),

Cov, —cov(s”m,sw,m,) =1 (0% +02%:), COVs =COV(Eijm,Eijrm) = L0, Where i #d',j # j',m=m/
orm 7& m'; ; Covy = cov (gijmagijm’) = % (CTQC + O'%«C + O—?%C + O—%RC) ,m ?é m’
(d) Covariance constraints: Covy > Cov; > Covs; Covy > Cov, >Covs; Covs > 0

2. Derive the mm-ANOQOVA test statistic and its null distribution

() Mm-ANOVA model hypothesis of equal test accuracies: Hy : 61 = --- = 6, where 6§, = E (5?;..)
(b) Conventional ANOVA model hypothesis: ; = F (Yiees) = pp+7; = Ho:11=--- =14
(c) Conventional ANOVA expected mean squares

Mean square Expected mean square

MS( ) %Zf L T?+ncody +nroge + norpe + 02

MS(R) ntco + ncok g, + ntokho + norpo + o2

MS(C) ntros + nrokg + ntokhe + nospe + o2

MS(T = R) neorp + nokpe + 02

MS(T * C) nroke + nogpe + o2

MS(R * C) ntoke + nokpe + o2

MS(T * R+ C) no%po + o2

MS(error) o?

(d) Conventional ANOVA test statistic: F = MS(T*R)%'(\"TS*(Q_MS(T*R*C)
() MS(T) = IMS(T), MS (T * R) = LMS(T « R), MS (R) = MS(R)
_ __Ms(1) 1 _
(f) F= S (T R)+U where U = - {MS(T xC) —=MS (T« R+ C)}
(@) E{MS(T % C)} = nro%c +nozpe + 02, E{MS[T « R+ C]} = no3.pc + 02 = E(U) = % (nro?) =
nr (Covy — Covs).

MS(T)
(h) FOR s(T*R)+m(Cov2 Covs)
(i) For = = o)

MS(T*R)+nrmax(Cov2 —Covs 0)
[l\?lVS[T*R]+nT-max(EE)V2 —Covs 7O)] 2

j) Under Hy, For ~ F;_1 g, Where df; = —
» O TOR T T ? V(7RI /[(t—1)(r—1)]

3. Derive confidence intervals

(@) Mm-ANOVA test accuracy parameters: @ = (0y,...,0;) ,with§;, = E (f/i..) i=1,...,t
(b) Corresponding conventional ANOVA parameters: 0; = E (Yiees) = pt + 7
(c) Conventional ANOVA estimate: 0; = YVieos

Clfor ' (9) with I = (Iy,..., 1), Sl I = O:
(@ 7 (8) = Sy 1 = XL, 1iViewe = S0 1zﬂ+z; L [(PR) o + () + (TRO), o + Siene]

2 o2
9TR UTQ UTB e | — L1 2 2 2 2
=V= Zz 1 l |: + + + nrc:|  rc i=1 ZZ COTR + oo + OTRC + TLQ
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© V=L (XTI ) EIMS(T R) + MS(T 5 C) = MS (T % R+ O)

®) V:n—(Zf [2) E [MS(T + R) + U] where U = L {MS (T C) — MS (T + R+ C)}

(@) E(U) = "22¢ = ny (Covy — Covs) = V = L= (zf 113) {E [Mvs (T*R)} + (con—cov?,)}
(h) V:#(zf 112) {MS (T « R) + max [nr (Covs — Covs) 0] |

[IWS(T*R)-i-nrmax(Covz —Covg,O)] 2

i) di; = — same as df, in step 2j
M ) 2 ] [MS(TxR)]?/[(t—1)(r—1)] ( 2 P 2J)
(J) 91 - Y;oo
(K) CL:S L 1iYiee + to2dfs \/# (Zf 1 Z) {MS (T * R) + max [m" (COV2 - COV3> }}
Cl for 9,

(d) 6; = Z...—TZ-‘,-R +C’ +(7'R) (TC) (RC) + (TRC), 44 + Eivee
:>V—UR+_Q+UTR +U_Tg+ig+m+n_ﬁ:_% CUR+TUQC+CU%R+TU%C+U%%C+U%RC+UT;)
(€) V = —E[MS(R) + (t — 1) MS (T * R) + MS (C) — MS (R C)
+(t—1)MS(T*C)—(t—1)MS(T xR« C)]
(f)Vz%E[M\g(R)ﬁ—(t—l)K/le(T*R)—FU] where
U=1{MS(C)-MS(RxC)+ (t—l)MS(T*C)—(t—l)MS(T*R*C)}
@) EU) =2 (02 + 02) = ntr Covy = V = = {E [M‘é(RH(tﬂ)m(T*R)}+nm~cov2}

h) V=-L [MS( )+ (t — 1)MS (T * R) + ntr max (6&2,0)]
(i) df2 [MS(R)+(t l)MS(T*R)Jrntrmax(éo\\/g o)]
[MS(R)] /(r=1)+[(t—=1)MS( T*R} /l(t=1)(r=1)]

() 0: = Yie
&) CI: Yl..ita/gdfz\/ [MS( )+ (t—1)K/I\§(T*R)+ntrmax(0/()\\/2,0>}

4. Derive the non-null distribution Fy¢, 4¢,,» Of the step-2 F statistic

(a) Step 2d F numerator: MSpum = MS(T'), E[MS(T)] = 25 S T2+ ncody + nrode + nodge + o2,

df(MSnum)MSnum‘ — T _ i
Af MS(T)] =t =1, E(Yijkm) =p+7i = A= AR = o nre, %éllna%mw?
(b) nrodc +nodpe + 02 =nc{—Covy+ (r — 1) (Covy — Covs) + 02 /n+ [(n — 1) /n] Covp} = A =
r3t_ T}

o2 p—Covy +(r—1)(Covy — COV33+U§/n+[(n—1)/n] Covo
(c) Step 2h FgRi denominator = MS (T * R) + nr (Covy — Covs), E (M\g (T = R)) =1FE(MS(T*R)) =
L1 (neok g + nokpe + 0%) = nok g + o2 — nCovy — nCovs + nCovs + (n — 1) Cov =dfy =
[02 +02/n—Covi +(r—1)(Cova — Covs)+[(n—1)/n] Covo|”
[02. p+02 /n—Covi —(Cova — Covs)+[(n—1)/n] Covo] ™ /[(t—1)(r—1)]
(d) For ~ Fy—1,dfs:n




