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Answer ALL the following questions:.

Question 1 (30 points):

A researcher would like to investigate the 1mpact of studying sound enwronment on the
performance of students. He considered three types of sounds classwal music, white noise,

and no sound at all.
The following is the data collected from three samiples from the three sound environments:

0

D3

Scores of the three different types of class environments
Classica | 7 9 5 8 6 8 6 10 |7 4,
| Music’ '
| White | 4 3 6 |2 |7 |5, |5% |4 1 |3

Noise '
No 5 1 3 5 3 4 6 5 7 3
sound ' '
Summary

Summary of Data

Count Sum Average Variance
Classical 10 70 |7 ' 3.3333
Music
White Noise 10 40 4 3.3333
No sound |10 43 4.3

3.3444

0 mernlc.

a) The researcher has decided to conduct an ANOVA testing to figure out if there s
differences between the different class environments, Why do you think ANOVAisa
good test for this problem?

b) Use the 6-steps hypothesis testing approach and the table below to make a

conclusion regarding the problem the researcher is trying to solve.
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9% confidence interval and the following formula find out which class

c) Usingthe 95 "
from the other? What is the ove(all conclusion that

environment might be differentl
you can make?
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Question 2 (40 points): -
A farmer who owns a substantial land is interested in improving the crops. He is puzzled by

the fact that the yields are varying from one area to another vyithin his vast land, which is
scattered within the whole country. He consulted a researcher to know the factors that might
potentially have an impact on the crops. The researcher took a sample from 35 different areas
and installed sensors to monitor the amount of sun light, amount of water and amount of

nutrients that the crops are receiving. - #

The following is a sample of thé data: . =

Nutrients

Light (hours Water in | (milligrams Crops
daily) inches ) | _(grams)
5.3 6 300 600
6.5 7.5 700 850
7.1 7.4 ' 800 855
7.1 8 850 1 800
8.7 5.7 450 . 750
9.3 8.4 566 790
7.3 7 450 600
7.6 9 980 900
8.1 . 489 700
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SUMMARY OUTPUT !
— 1
s |
Regression Statistics ) - D o E
MvpleR___ 08389 o e T |
Rsquare 0693204 . - = = + |
Adjusted R Squa1 0.663535. e —t———— . _
Sandord Error_ 776662 — "] —
Observations 35 _________,__,,__._.ﬂ_____,:. e
e —— - i ——— _
ANOVA . - S
g s o m Lt -5*9’"!;:;::802 NI -
Regression 3 a22511,1] 140837, 23.34816121] . 4.27E-08. . |I |
Residual 31 186993.2] 6032.039 ] | —
Total ' 34 609504.31 : | , T _i
! | . | | | I
Coeffidentsandard Erri__t Stat, ! p-volue | Lower95% Upper95%ower95.03 Upper95.0% i
Intercept ~ 66.6082 109.5902! 0.607793' 0.547751771| -156.9025458| 290.1189| -156.903 290.11895}
Light 23.86261 13.82014| 1.726655) 0.094183892| -4.32374218( 52.04897| -4.32374- 52.04896593!
Waterininch  33.94489 13.02871) 2.605391' 0.013672412| 7.372653882' 60.51713! 7.372654 60.51713215]
Nutrients T0.387195 0.067226 5.759645.  2.44E-06/ 0.250088447| 0.524304 0.250088 T

_~a) What statistical method did the researcher use? Explain what the method does and
why it might be a good or a bad candidate to solve the problem that the land owner

faces S
B) Explain what is meant by Multiple R, R Square, Adjusted R Square and Standard Error.
A Explain why the ANOVA table was used.
d) What conclusions can you derive from the ANOVA table (use the 6 steps process).
e) Explain why the last table was used.

f) What conclusions can you draw from the last (third) table regarding each of the

md:o_pendent variables? If the experiment were to be repeated which independent
variable would you Suggest to remove and why?

g) Assuming the model in the table "
obtain in a land with 7 hours of
nutrients?

5 ?bove Is true. How much crops you predict to
daily sunlight, 8 inches of water and 600 milligrams of

Question 3 (30 points);
A researcheris interesfeq ; '
il In knowin
on the resident’s pursyjt . VNG Whether the pe; hb o . :
information from { of university educatjon : 0rh00fis Within & ity has an impat
WO neighborhog - To conduct this study he collected

education attaine, After that he pcfﬁof.gg:l’i Egla;l;ll asked each respondents about their
~square tes ; .
W t and this was the result:
Valid Caseg
e e Perce”t N percent -

LT . s 55w =



Neighborhood *
Education

165 100.0% 0 0.0% 165 100.0%

Nelghborhood * Education Crosstabulation

Count
Education
High
school | University | Total
Neighbuhood_ A 42 28 70
B 31 64 95
Total 73 92 165
Chi-Square Tests
Asymp. Sig. Exact Sig. (2- Exact Sig. (1-
Value df (2-sided) sided) sided)
Pearson Chi-Square 12.238* | 1 .000
Continuity Correction® 11.153 1 - ,001-
Likelihood Ratio 12,332 1 .000
Fisher's Exact Test . = b .001 .000
Linear-by-Linear
P 12.163 1 .000
N of Valid Cases 165

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 30.97.
b. Compuiad only fora 2x2 table

a) Why did the researcher use chi-square test? Give all the reasons.
b) Interpret the results in the table above indicating the six steps process of hypothesis
testing.
The researcher thinks that the economic status of the individual is causing the discrepancy in

education. To check if these thought were valid, he conducted another test. The tables below
display the results of this test:

Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent N Percent
Hegtbaihaod® 165 100.0% 0 0.0% 165 100.0%
Education * Economic '

Neighborhood * Education * Ecanomic Crosstabulation
nt -



Educatlon
Economic Highschool Unlvarslly Tolal
Low Neighborhood A 26 12 38
B 12 . b, 17
Total 38 17 65
Medium  Neighborhood A 10 6 16
B Tl 19 26
Total 17 25 42
High Neighborhood A 6 10 16
B 12 40 52
Total 18 50 68
Total Neighborhood A 42 .28 70
B 3 64 95
Total 73 92 165 .
:
Chi-Square Tests
' Asymp.Sig. | ExactSig.(2- | ExactSig.(1-
Economic Value df (2-sided) sided) sided)
Low Pearson Chi-Square 026 | 1 872
Continuity Comrection® .000 = x . 1.boo
Likelihood Ratio 026 g 7 IR . - - o
Fisher's Exact Test 1.000 .567
Linear-by-Linear
- 025 1 873
Association
N of Valid Cases 55
Medium  Pearson Chi-Squére_ 5.20-3‘ 1 ,023
Continuity Comrection® 3.832 1 050
Likelihood Ratio 5.232 1 022
Fisher's Exact Test 020 025
Linear-by-Linear
Association ailay 1 024
N of Valid Cases 42
High | Pearson Chi-Square ' 1_305.' 1 069
Continuity Correclion® -
Ukelihooz Ratio 1:2: : o '
Fisher's Exact Test 264
Linear-by-Linear A 20
Association 1.288 1 256
N of Valid Cases 68
Total Pearson Chi-Square 12,238 g e
Continuity Correction® 11.153 . .000
Likelihood Ratio 12.332 1 .001
| _ Fisher's Exact Test .000 _
e .00 .000




Linear-by-Linear

- 12.163 1 .000
Association
N of Valid Cases 165

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 30.97.
b. Computed only for a 2x2 table

c. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 5.25.
d. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 6.48.

e. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 4.24.

c) What type of test did the researcher make and why is this test important and what
do we call the variable “economic status”?

d) Discuss and interpret the last table above highlighting what it implies for the overall
~ conclusions of the conducted research.
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