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Stat 543 HW#5

15. Concrete As concrete cures, it gains strength. The following
data represent the 7-day and 28-day strength (in pounds per
square inch) of a certain type of concrete:

7-Day 28-Day 7-Day 28-Day

Strength, x Strength, y Strength, x Strength, v

23000 - 4,070 2,480 4,120
3300 5220 | 3380 5020
e e Yee T awn
e e e aie

. (a)l Treating the 7-day strength as the expianatory variable,
x, determine the estimates of 8y and S8;.

(b) What is the estimated mean 28-day strength of this con-
crete if the 7-day strength is 3,000 psi?



18. Heat Index A researcher wanted to determine whether

| there was a linear relation among heat index, air tempera-

ture, and dew point. The following data show the heat index,

air temperature (in degrees Fahrenheit), and dew point for
various days.

Air Temp. Dew Point Heat Index

90 64 93
___90 o e e s ,68___, ____q__ ____95,__
,,94 e 7,0,, L _,,,i,oz —
__96,,____&,__,_70___“, __,___1(_)_5H_
- 96 e A e 7_6__ e e ”““:_ii‘i' v e
"'”"gﬁgﬁ“'"'”"""""""'"”""’"',?2'""""””" """""T’J‘Z:"""i’i’l”“'”'""’

100____ ,_____v___74_____d,____114___
__100____- el _=8(_)_-____‘___1_23____
N .9,3._‘,,,,,,%.“__ __________________ ;7,2,' ,,,,,,,,,,,,,,,,,,,,,,,,,,, o 1 ,(,)_3 ,,,,,,,,,,

__.___é.i-q____.__._____..,,..__._______,__.,..,.____éi___...,,._,..____________. ___il:i __________

Find the least-squares regression equation y = by+
bix; + byx,, where x; is air temperature, x, is dew point,
and y is the response variable “heat index.”



anova.sav

turnout type

1 33 1

2 78 1

3 32 1

4 28 1

5 10 1

6 12 1

7 61 1

8 28 1

9 29 1
10 45 1
11 44 1
12 41 1
13 35 2
14 56 2
15 35 2
16 40 2
17 45 2
18 42 2
19 65 2
20 62 2
21 25 2
22 47 2
23 52 2
24 55 2
25 42 3
26 40 3
27 52 3
28 66 3
29 78 3
30 62 3
31 57 3
32 75 3
33 72 3
34 51 3
35 69 3
36 59 3
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Oneway

ANOVA
TURNOUT
Sum of
Squares df Mean Square F Sig.
Between Groups 3342.889 2 1671.444 7.592 .002
Within Groups 7265.417 33 220.164
Total 10608.306 35
Post Hoc Tests
Multiple Comparisons
Dependent Variable: TURNOUT
Mean
Difference 95% Confidence Interval
(D TYPE (J) TYPE (1-J) Std. Error Sig. Lower Bound Upper Bound
Tukey HSD 1 2 -9.83 6.058 .250 -24.70 5.03
3 -23.50* 6.058 .001 -38.36 -8.64
2 1 9.83 6.058 .250 -5.03 24.70
3 -13.67 6.058 .077 -28.53 1.20
3 1 23.50* 6.058 .001 8.64 38.36
2 13.67 6.058 .077 -1.20 28.53
LSD 1 2 -9.83 6.058 114 -22.16 2.49
3 -23.50* 6.058 .000 -35.82 -11.18
2 1 9.83 6.058 114 -2.49 22.16
3 -13.67* 6.058 .031 -25.99 -1.34
3 1 23.50* 6.058 .000 11.18 35.82
2 13.67* 6.058 .031 1.34 25.99

*. The mean difference is significant at the .05 level.

Homogeneous Subsets

TURNOUT
Subset for alpha = .05
TYPE N 1 2
Tukey HSD2 1 12 36.75
2 12 46.58 46.58
3 12 60.25
Sig. .250 .077

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 12.000.
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Results for: Sheetl

One-way ANOVA: turnout versus type

Source DF SS VB F P
type 2 3343 1671 7.59 0.002
Error 33 7265 220
Tot al 35 10608
S =14.84 R-Sg = 31.51% R-Sq(adj) = 27.36%
I ndividual 95% Cl's For Mean Based on
Pool ed St Dev
Level N Man StDev ------- oo oo oo +- -
1 12 36.75 19.08 (------- e )
2 12 46.58 11.94 (------ LT )
3 12 60.25 12.40 (------ R )
------- T T U R
36 48 60 72
Pool ed StDev = 14.84
Groupi ng Information Using Tukey Method
type N Mean G ouping
3 12 60.25 A
2 12 46.58 A B
1 12 36.75 B
Means that do not share a letter are significantly different.
Tukey 95% Si nul t aneous Confidence Intervals
Al'l Pairw se Conparisons anong Levels of type
I ndi vi dual confidence | evel = 98.04%
type = 1 subtracted from
type Lower Center Upper ----+--------- Fomee - Fomee -
2 -5.03 9.83 24.70 (------- e )
3 8.64 23.50 38.36 (------- R )
B g [ [
-20 0 20 40
type = 2 subtracted from
type Lower Center Upper ----+--------- R Fooeem-- -
3 -1.20 13. 67 28.53 (------- e )
B g [ [
-20 0 20 40
Groupi ng Information Using Fisher Method
type N Mean G ouping
3 12 60.25 A
2 12 46.58 B
1 12 36.75 B



Means that do not share a letter are significantly different.

Fi sher 95% I ndi vi dual Confidence Intervals
Al'l Pairw se Conparisons anong Levels of type

Si mul t aneous confi dence | evel = 88.02%

type = 1 subtracted
type Lower Center

2 -2.49 9. 83
3 11.18 23.50

type = 2 subtracted

type Lower Center
3 1.34 13. 67

from
Upper ------ Fommmm e e m Feommmm e e n +
22.16 (------- Fooo-
35.82 (---
------ e
-16 0 16

from
Upper ------ Fommmm e e m Feommmm e e n +
25. 99 (------- *-
------ e



