Exercise #1: Sugar levels in cereals (Follow-Up Tests: Conduct all possible pairwise comparisons)

Source Ss df MS MSR Sugar
Shelf 137515 N Mean SD
Effoct | 27503 | 2 137515 ————=34.4]3 Shelf#1 | 20 = 480  2.138

Shelf #2 20 9.85 1.985
Error 227.8 57 3.996 F2 =315
Total 502.83 59 57 . Shelf #3 20 6.10 1.865
X1-X» a(a-1)
Bonferroni Method: l‘obs = where we control the family-wise alpha rate. We have k=—-—+
1 1
MS, | —+—
n.on,

pairwise comparisons.

Comparison Difference Standard Error t-critical Confidence Interval Significant?
e e > o 1 1 t .. = . Yes, if zero isn’t in
i ! ,
Xiys X2 Xi-X> MSE(nl n2] e =) Difference = I(SE) the CI
Shelf #1 vs 2 t =t 245 | 5.05+(245)632)=
4.8-9.85=-5.05 3.996 — | =0.632 05 (60- 0.008,57 Yes
#2 \ (20) 5 (60-3) (=6.6,-3.5)
She';f VSl 48-6.1=-13 0.632 245 (-2.84, 0.248) No
She';gz VS | 9.85-6.1=3.75 0.632 245 (2.20, 5.30) Yes
Our alpha was 0.008.
We conclude that Shelf #1 cereals have less sugar than Shelf #2 cereals and Shelf #3 cereals have less sugar than Shelf #2 cereals.
Tukey Method: O, v_, 4 Ounoae
. Observed -
Comparison . Standard Error Q-value HSD Significant?
Difference
3.996
1vs2 -5.05 2(20)(2 3.4 1.52 Yes
2Q0C0 _ 447
20+ 20
1vs3 -1.30 0.447 3.4 1.52 No
2vs3 3.75 0.447 3.4 1.52 Yes




Scheffe Method: Suppose we want to compare Shelves #1 and #3 to Shelf #2.

Contrast: U =, U, +C Uy +...+C U, where ¢, +Cy +...+¢C, =0

Our contrast of interest: Y = (Cl U, +¢c, M3) —-C U,
So (¢, +¢5)—c, =0
Therefore, (C1 + 03) =C,

We could make these weights anything we want as long as it satisfies the above condition

1 1
Y =w, +1uy)=2u, o w=(5ul+51«t3)—luz

Our observed contrast: Y = [% (4.8)+ %(6 1)] - 1(9.85)= -4.4

Our standard error:

44
Our observed test statisticis;. — =———= —
SE  0.547
We compare this to: \/(a —])FA‘/’:KII = \/(3_1 5271 - 2BG.15)=251

Since our observed test statistic is bigger than this critical value, we reject the null hypothesis.



Exercise #6: Caffeine’s effect on finger tapping speed (Follow-Up Tests:

Conduct all possible pairwise comparisons)

Source SS df MS MSR Taps
i N M SD
Caffeine | 614 | 2 | 307 6.181 can
Effect 0mg 10 2448 | 2.394
Error 134.1 27 4.967 2
=). 100 10 | 2464 @ 2.066
Total | 1955 @ 29 Fp =335 M
200 mg 10 | 2484 2214
X1-X» a(a-1)
Bonferroni Method: l‘obs = where we control the family-wise alpha rate. We have k=———= pairwise comparisons.
I 1
MS, | —+
n.n
Comparison Difference Standard Error t-critical Confidence Interval Significant?
Vv > e 1 t .. =1 . Yes, if zero isn’t in
Xiyvs X2 Xi-X» MSE(nIanz] critical SN-a) Difference = I(SE) the Cl
Omg vs 2\ _ L os = 1000827 = 25
100mg -1.6 4.967(20) =0.997 ?,(60_3) (-4.1,0.89) No
100mg vs
200mg -2.0 0.997 25 (-4.5, 0.49) No
0Omg vs
200mg -3.6 0.997 25 (-6.1,-1.1) Yes
Our alpha was 0.008.
We conclude that 200mg of caffeine yielded significantly higher taps than O0mg of caffeine.
Tukey Method: O, v_, 4 Ounoae
Comparison Qbserved Standard Error Q-value HSD Significant?
Difference
4.967
Omg vs PO
-1.6 3.5 2.467 No
100mg 72(10)(10) =0.7047
10+10
100mg vs
200mg -2.0 0.7047 3.5 2.467 No
0Omg vs
200mg -3.6 0.7047 3.5 2.467 Yes




Scheffe Method: Suppose we want to compare caffeine (100 and 200mg) to no caffeine (0 mg).

Contrast: U =, U, +C Uy +...+C U, where ¢, +Cy +...+¢C, =0

Our contrast of interest: Y = (Cz Uy + ¢4 ‘LL3) - Y
Therefore, (6‘2 + 03) =C;

We could make these weights anything we want as long as it satisfies the above condition

1 1
Y=y +1us)=2u; oy =(5u2 +§M3)-1M1

Our observed contrast: Y = [% (246.4)+ %(248.4)} - 1(244.8)= 2.6

2 2

1 1
| I Y
Our standard error: MSE Ec—a = (4.967 2 + 2 + ( 1)2 =(0.863
n, 10 10 10
Our observed test statistic is: i = i =3.013
SE  0.863
We compare this 1o Ja-1F = B-1)F2 = 2(3.35)=2.588

Since our observed test statistic is bigger than this critical value, we reject the null hypothesis.



