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Question 1. [ 10 marks ] [Chapter 9]

Question 4.9 marks ] [Chapter 9]

81

(&) Notes: (b) Notes:

(i)  Once you have calculated your (i) At step 6 it is necessary to use
test statisticit is necessary to use either a graphics calculator, SPS
either a graphics calculator, SPSS, Excelor t-tables to determine the
Excelor t-tables to determine the P-value
P-value.
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*38& % & Y-

Insert Function

Search for a Function:

Tvpe a brief description of what you want to do and then cick, Gn
Go
Or select a category: | Statistical “ |

Select a function:

STDEWP -
STDEWPA .
STEYX

TINY

TREND

TRIMMEAN

TDIST{x,deg_Ffreedom,tails)
Returns the Student's E-distribukion,

| £

Help on khis function I [o] 4 ]l Cancel
/%1 #
04 /
- 6 )l
' 0 789* $
- 4 ./

8 # 2 $ n [
-2/
Function Arguments ['5__<|
TOIST
%|1.25 =1.25
Deqg_freedom |49 =49
Tails |2 =z
= 0.21723674
Returns the Student's t-distribution.
Tails specifies the number of distribution tails to return: one-tailed distribution
= 1; bwo-tailed distribution = 2.
Farmula resul: = 0.21723674
Help on this Function [ oK ] [ Cancel
/%1 !
7. 04 /- 12 :2: $3 /.
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Insert Function

Search for a Function:

O select & category: |Statistical

Select 5 Function:

)/

TREMD
TRIMMERAN

TIN¥{probability,deg_freedom)
Returns the inverse of the Student's t-distribution,

=1

Help on this function

Cancel
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5. 9 )!l- 6.
Function Arguments
TIMY
Probability |0.05 =] =005
Deg_freedom |30 i =30
= 2042270353
Returns the inverse of the Student's t-distribution.
Deg_Ffreedom is a positive integer indicating the number of degrees of freedom ko
characterize the distribution.
Formula result = 2042270353
Help on this Function oK | Cancel
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Question 2. [ 9 marks ] [Chapter 9]
(b) Notes:

(i) You can check your calculations by using Eheelspreadsheet on Cecil. Look ung

Assignment Resources
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Hypothesis tests in this assignment

In questions 4 and 5:
You must follow steps 1, 2, 3, 7 and 9 in the “SbgpStep Guide to Performingtdest
by Hand”, Lecture Workbook, Chapter 9, page 9.
Replace steps 4 — 6 and 8 in the “Step-by-Step&awidPerforming &test by Hand”

with the relevant computer output.

Computer use in this assignment
Make sure you are prepared for questions 4 anddsebgou begin to use the computer.

Hand in computer output for questions 4 and 5.

ReportP-valuesto 3 or 4 decimal places.
When carrying out a two independent santgkest using SPSS do not assume equal

variances.
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<a *Calipers.sav [DataSet1] - SPS5 Data Editor.

File  Edit “iew Dsta Transform  Analyze  Graphs  Lities  Add-ons  Window  Help
CHE T 0 Bk A Hd E6E 300
|1: cardboard 148 |visible: 3 of 3 varisbles
| Cardboard | Metal | war | war war | war var war | war
1 | 14g] 145 |
2 151 153
g 163 161
4 152 151
5 151 145
B 151 150
7 149 150
8 166 163
9 149 147 —
10 155 154
11 155 150
2 156 156
13 162 161
14 150 152
15 156 154
16 158 154
7 149 147
18 163 160
19
20
21
7 [~
4] [ [¥]
Data View | ‘ariable Yiew :
| |SPSS Processor is ready | | |

2/

) %
9% %6*A

*& 3

9* %*A

%

<3t *Calipers.sav [DataSet1] - SPSS Data Editar

File Edit view Dala | Iransform | Anelyze Graphs  Wiites  Addons  Wndow  Help
EEHE @ © o) comute varishle.. % @ “
1: Cardnoard | %7 Count Valuss within Casss [Visiole: 3 of 3 Variables
| Cardboar) X Recods into Same Variablss var | war var var | war | va
1 1| ®¥ Recode into Different Variables.. =
2 1| &y Automstic Recads
3 1| b8 visual Binning
4 1
B Rank cases.
5 1
& 1| & Date and Tme Wizard...
7 gl lﬁ Create Time Series...
g 1| B Replacs Wissing walues
9 1| 8P Random humber Generdtors. . ]
10 1| @ Run Pending Transforms oG
11 155 50
12 156 186
13 162 161
14 180 152
15 186 154
16 158 154
17 149 147
18 163 160
19
20
21
2 d
| I [»]
Data View | Varisble View
Compute Variable SPSS Processorisready | | | | |
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£a: Compute Variable

%
*1 9* %*A /

Target Variable: Mumeric Expression: Target Warisble: Mumeric Expression:
- - Cerdnoard et
| Type & Label. | Type & Lakel...
gy Cardboar 59 Cardboar | « ‘
& wietal : & wetal L -
Function group: Function group:
Al | A =
Arithmetic \Erithmetic
CDF & Noncentral COF (CDF & Noncentral CDF
Conwersion (Canversion
Currert Date/Time (Currert Date/Time
Date Arithmetic 4 Date Arithmetic 4
1 Functions and Special Yariahles: 1 Functions and Special Variables:
| £
(umiunal case selection condition) ‘ (Dphunﬁ\ case selection condition) ‘
[ o [ Peste | [ Resel ] [ Cancel ] [ Help ] [ ox ] [ Paste ] [ Reset ] [ Cancel ] [ Help ]

$

$

*Calipers.sav [DataSet1] - SPSS Data Editor,

** @D% /

File Edt view Dsta Iransform Analyze Graphs Uities Add-ons Window  Help
=Ha oo LEE A Ed E4E %00
[1: cardboard [145 [visible: 3 of 3 Variables
| Cardboard ‘ etal ‘ differences | ‘ d | Wall v ‘ var | ar
1 [ 128 145 1.00 =
2 151 153 -2.00
Al 163 161 200
4 152 151 1.00
5 151 145 6.00
B 151 150 1.00
7 149 150 -1.00
g 166 163 3.00
9 149 147 2.00 =
10 155 154 1.00
1 185 150 5.00
12 156 156 0.00
13 162 161 1.00
14 150 1582 -2.00
15 156 154 2.00
16 158 154 4.00
17 149 147 200
18 163 160 3.00
22 -
4] ] |
Data Wiew | ‘ariable Yiew:
[ |3PSS Processorisready | [ | [
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*Calipers.sav [DataSet1] - SPS5 Data Editor

& * %, )

File Edt view Data Iransform  Anelyze | Grephs  Uiies Add-ons  Window  Help
=H& o pEE M Chart Buicer .. FQ‘|
1 carcboard 148 T [ e . [visibie: 3 01 3 variables
| Cardboard | metal | derences || WM 3.08sr [ v [ var

1 146 145 1.00 Line... E|

2 151 153 200 |jed area

3 163 151 2.00 @ Fle..

4 152 151 1.00 [E:t] High-Law.

a 181 145 6.00 el

5] 151 150 1.00 Tl ey

7 149 il il ‘ Population Pyrarmid. .

g 166 163 3.00 I

9 149 147 2.00 SeatterDot. -

10 155 154 1.00 [l Histogram

i 155 150 500 Interactive b il Bar

12 156 156 0.00 <7 Dot

13 162 161 1.00 ! Line...

14 150 152 -2.00 A Ribbon

15 156 154 2.00 ' Drog-Line.

16 158 154 4.00 o prea

17 149 147 2.00 Fiz.. >

163 160 3.00
&0 Bogpict...
1% Error Bar
21 dly Histooram...
% Scatterplot... =]
4] = T —

| ata view | erisble View |
|Boxplet... |sPss Pracessarisready | [ [ [ [ |

Y , $P Q $ $"

Assign Yarichles | Bores | Tiles | Ogtions |

& Cardboard

|-
& wetal =

{

Legend Yarizbl

Color [

Siyle: [

Panel Yariakl

Lakel Cases By : |

<2 Create Boxplot

Assign Varisbles | Boxes | Ties | Options |

6& Cardboard
etal

- | L. 2.0 coordinate ¥

Legend Yariakl

Calor: |

Style |

Panel Yariabl

Lobel Coses By - |

o [ e J[moemt J[oomem J[ree ]

L 0K ][ Paste H Reset “ Cance| ][

Help ]
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Create Boxplot

Assign Variables | Boxes | Tiles | Options
Chart Title:
Boxplot of differences [Cardboard - Metal]

Chart Subtitie:

Caption:

Because a graph's size is affected by the sizes of all of its parts, you should break long text
into muttiple lines by using the Enter key

I. 0K ” Paste “ Reset ” Cancel H Help I

/ 04/ )I$ " $3 0 "

ia *Qutput2 [Pocument 2] - SPSS Viewer

Fie Edt Wiew Data Transform Insert Formst Analyze Graphs  Utiities  Add-ons  Mindow  Help
CHAR B W © BBk 2% £ 595 #led + - O@ 50
=] Quiput -
g Interactive Graph
Boxplot of differences [Cardboard - Metal]
£.009 =1 =
400
w
@
3
[
2 200
5 2004
£
-
00
-2.0
4 = [ [v]
|SPSS Processorisready | | |H: 24, W 937 pt
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*Calipers.sav [DataSet1] - SPSS Data Editor

t
*% @+*

*% @+*

Eile  Edit Miew Data Transform | Analyze  Graphs  Utiities  Add-ons Window  Help

CHE @ o Bl rwe ' BN

1 Cardhoard |145 Descriptive Statistics r |V\sible: 3 of 3 Variables

Cardhoard Met lebksy 'L ‘ = ‘ | var
| :j1 185 | CompareMeans ? M means ||

B 151 General Linear Mode! P | T One-Sample T Test...
3 163 Generalized Linear Models P | & Inoependent-Samples T Test...
4 152 Mixed Macels ¥ ok, Paired-Samples T Test
" 151 Correlate v | B Onednmy sNOva
g 151 Regression »
7 143 Logiinesr »
g 166 Classify »
P 149 Data Reduction » i
10 155 =D '
11 155 Monparametric Tests »
12 156 Time Series »
13 162 Survival »
14 150 Missing Yalue Aralysis..
15 156 Muttiple Response L]
15 158 Quality Contral »
7 149 ROC Curve
18 163 160 3.00
22 ~|

<]

Dl

Data View | Wariable Yiew

|Paired-Samples T Test

[SPSS Processorisresdy | | | | ||

)
| *@A*@

red-Samples

Cardhoard

& wetal

f differences

T Test

Paired Yariables:

Fair

Wariablel ariahle2

1

«][+]

|[ eeste || meset |[ concal || hew |

T Test

red-Samples

f Cardhboard

f differences

Paired

Variahles:

Pair | ‘eriablel | Variable2

1
2

[Carcbo...

[¢][+]

4

oK || Paste H Reset ” Cancel H Help ]
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ired-Samples T Test

& Cardboard

47 Metal

f differences

Paired Variables:

Pair Watihlel Warishie2
1 [Cardbo... [Metal]
2

) File Edt ¥iew Data Trensform Insert Format  Analyze Grephs  Utliies  Add-ons  Wndow  Help
EEHE&R 3 o BnEE Q% &£ G956 G + - 00 58
=—{E outout =]
il
-2.0
Paired 8amples §
Paired Samples Cf
5 Paired Samples T| T-Test
Paired Samples Statistics
Std. Error
Mean il Std. Dewiation Mean
Pair1  Cardboard 154 56 18 6823 1.373
Metal 162.94 1g 56,536 1.30%
Paired Samples Correlations
| | I ‘ Carrelation Si
[Pair1__Cardboard &Metal | 18 | 930 000,
Paired Samples Test
Paired Differences
95% Confidence Interval of the
Difference
Std. Error
Mean Std. Devialion Mean Lower Upper 1 df Sig. (2-tailed)
Pair1 _ Cardhoard - Metal 1.611 2146 508 544 2.678 3185 17 005
—
4 v ] I [»]
[ SPSS Processoris ready | [H: 24, e 655 pt
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Fle Et Vew Data Iransform Anaize Graphs Uilies Addons Window  Hel

CHA E o0 SHE A Nd S¢E B0

@ (Viskle: 201 2 Variatles
efore After ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var l var
1 65 62 =
2 76 75
3 56 59
4 68 66
5 48 48
6 59 58
i 63 61
8 72 71
9 60 54
10
1"
12
13 m
14
15
16
17
18
19
20
21
22
24
N I 1]

[SPSS Processor s ready.

2/ % F*@* &** %

Analyze Graphs  Uiities Add-ons  Window  Help
Reports »
Descriptive Stetisics > e vaaE:
Compare Means »
i 3| £ ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var ‘ var [ var
1 65 Correlate » =
Regression. »
2 76 Classity »
3 56 Data Reduction »
4 68 &2 ke
Nonparametrc Tests ¥ | BCY chi-square
5 48 Tie Series » | gnomi
6 59 vt Response |5 suns
Quaty Cortrol » | [&] 1-Sample K-5.
7 63 Roc urye M Ziccapencent Sampes
8 72 71 G0 K independent Sampies
2Related Samples.
9 60 54 K Related Samples.

o[>

>
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Test Pairs
&7 Betare | Parr | variablet Variabie2
& atter 1

[+][>]

rTest Type
Wicoxon

[gign

[ ehemar

[ Marginal Homogeneity

ok |[ paste H Reset H Cancel H Help ]

6/ $-./
% & ! / %1& ) !/

nples Tests

Test Pairs
[P Betare Pair | Wariable! ‘ariable2
& Ater 1 [Befare] [After]

PIE

[«][+]

gl

rTest Type
O
an

] MeNemar

[ Marginal Homogensity

o e ) emm ) o J e

5 R" /

0] - SPSS Viewer

File Edt isw Data Transform  Insert Format  Analyze  Graphs  UMities  Add-ons  Wandow  Help

cHAR B E 00 HnEk 0 £ Gus b + - U@ T58

=] Output
B NParTosts NPar Tests
=—{E] Sign Test Sign Test
tle:
requencies Frequencies

et Statistics

After- Before  Negative Differences? | 7
Positive Differences? 1
Ties® 1
Tatal 0

a. After < Before
b. After = Before
. After= Before

Test Statistics®

A efore
Exact Sig. (2-failed) a

a. Binomial distribution used,
b. Sign Test

*% % $

@Q% & & & 9% ?
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%
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04

&3 cell Proper

Fant and Background | Format value | Algnment and Margins |

=

0.070

JE— Format:

I e =
Mumber W ERE-R
Date CREtE
Time s
Currency RAHERE
CTELY
di-mmm-yy —
elck-mmm-yyyy
mmidciyy
iy
dlmm.yy

e mim ey
yyimmidd

iy immicid
yyeidel ~

Decimals:

[ o [ concel || smay || men |

Fle Edt Vew Deta Tranfom hsert Formet Anelyze Graphs Ufifles

cHdal B o BnElk 00 & Gws &iéeap + -
=& Qutput
Elkéma,m‘s NPar Tests
N i
s;‘:sm« Sign Test
Tite

Frequencies

Frequencies
Test Statistics

Positve Differences®
Ties®
Total

Afler- Before  Negalve Diferences?

2 Afler < Before
b. After » Before
¢ After= Before

Test Statistics®

a Binomial distribution used.
b.Bign Test
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