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1-Factor ANOVA Random Effects Model Assumptions

Random effects means the levels of factor A are randomly selected.

(1F bcrANOVA Random Effects Model Assumptions)

@ (1 Desired Factor) Factor A has I levels.

@ (Factor Levels are Randomly Selected) AKA Random Effects.
@ (Balanced Replication in Groups) Each group has J > 1 units.
@ (Distinct Exp. Units ) All 1J units are distinct from each other.

@ (Random Assignment across Groups)

@ (Independence) All measurements on units are independent.

@ (Normality) All groups are approximately normally distributed.

@ (Equal Variances) All groups have approximately same variance.
Mnemonic: 1DF FLaRS BRiG DEU | RAaG | I.N.EV
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1F bcrANOVA Random Effects Linear Model

Random effects means the levels of factor A are randomly selected.
1F bcrANOVA Random Effects Linear Model

I = # groups to compare
J = # measurements in each group
X; = rvforj™ measurement taken from i group
ui = Mean of i population or true average response from i’ group
u = Common population mean or true average overall response
A; = rvfor deviation from 1 due to i"* group
E; = Deviation from . due to random error

ASSUMPTIONS: E; ¢ Normal (0,0%), A % Normal (0,0%)
A; & Ej; are all mutually independent of each other

Hy: 05=0
HY: o3>0
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1F bcrANOVA Random Effects F-Test

@ Determinedf's: n=1, va=1—1, v =1J —1)
© Compute Group Means: s := ;. x;

© Compute Grand Mean: X.o = 13X

Q Compute SS,. := >, (x")* = 22, X2 (x5 — Xie)?

© Compute SS; :=>,(61)% = >0, 3 (¥ie — Xeo)?

© Compute Mean Squares: MS,,, := sysm.7 MS, Slf;‘

@ Compute Test Statistic Value: f; = ,\'),"SSA

By hand, lookup 9

VA Vres; &

By SW, compute  pa = 1 — ®r(fa; va, Vres)

f fa>/f) ..o »thenreject H; else accept Hy.
If pa < a then reject H); else accept Hj.

© Compute F-cutoff/P-value:

© Render Decision:
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1F bcrANOVA Random Effects
(Expected Mean Squares)

Proposition

Given 1F experiment satisfying 1F bcrANOVA random effects assumptions.
Then:

(i) E[MS.] = o

(ii) E[MS;] = o>+Jo?
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1F bcrANOVA Random Effects

(Point Estimators of 0% & o3)

Given 1F experiment satisfying 1F bcrANOVA random effects assumptions.
Then:

() 6 = MS,

(i) 62 = (MSy—MS.)/J
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1F ucrANOVA (Random Effects Model Assumptions)

(1F ucrANOVA Random Effects Model Assumptions)

@ (1 Desired Factor) Factor A has I levels.

@ (Factor Levels are Randomly Selected) AKA Random Effects.
@ (Replication in Groups) Each group has J; > 1 units.

@ (Distinct Exp. Units) All 5. J; units are distinct from each other.

@ (Random Assignment across Groups)

@ (Independence) All measurements on units are independent.
@ (Normality) All groups are approximately normally distributed.
@ (Equal Variances) All groups have approximately same variance.

Mnemonic: 1DF FLaRS RiG DEU | RAaG | I.N.EV
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1F ucrANOVA Random Effects Linear Model

Random effects means the levels of factor A are randomly selected.
1F ucrANOVA Random Effects Linear Model

I = # groups to compare
Ji = # measurements in i’ group
X; = rvforj* measurement taken from i group
ui = Mean of i population or true average response from i group
u = Common population mean or true average overall response
A; = rvfor deviation from 1 due to i"* group
E; = Deviation from ;. due to random error

ASSUMPTIONS:  E; % Normal (0,5%),  4; “* Normal (0,53)
A; & Ej; are all mutually independent of each other

Xij:,LL+Ai+Eij

H}: 05=0
Hi: o3>0
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1F ucrANOVA Random Effects F-Test

@ Determinedf’s: n:=3>.J;, va=I1—-1, vpy=n—1
o= Ji

© Compute Group Means: X, := 7 >,

© Compute Grand Mean: Xee := 1>, %

@ Compute SS,, := 37, 377 (1) = 37, 301 (xj — %) @nd MS, 1= S5

Q Compute 8S; =3, 377 (64)2 =, 377 | (Fie —Teo)? and MS, := S

© Compute Test Statistic Value: f4 = ,\’)l"SSA

@ Compute P-value: pa :=P(F > f1) = 1 — ®p(fa; va, Vyes)

© Render Decision:

(by SW) If  ps<a then reject H} for H4, else accept Hj.
(by hand) If fy>f , .. thenreject Hy for H}, else accept Hj.

Xij
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1F ucrANOVA Random Effects
(Expected Mean Squares)

Proposition

Given 1F experiment satisfying 1F ucrANOVA random effects assumptions.
Then:

(i) E[MS.] = o°

(i) E[MS)] = o*+-— <n - ZTJZ> o3, [n =3 Ji]
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1F ucrANOVA Random Effects
(Point Estimators of 0% & o3)

Proposition

Given 1F experiment satisfying 1F ucrANOVA random effects assumptions.
Then:

() 6> = MS

od ~ MS _MSreS
(i) 67 = W [n:=>Ji]

I—-1

n
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