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RMO1 Research Methods

SPSS Exercises

1. Quarterly data on property price index and GDP are given in Worksheet ‘examplel’. Variable T
is a quarterly time index (e.g., T = 1 for the first quarter). Use SPSS to complete the following
tasks.

a) Open the file in SPSS and view the data

Step 1:
Edit View Data Transform Analyze Graphs Uti

=New™

_—_———————-__
—

N

MPOTt DAt == == == == == =& == B |{frnet Data

@ Syntax...

; = Save %S & Output... L

Save As... ‘ @ Script...

Step2:

v =4 [®) Downloads c Q

i Nam = = == ~  Date Modified Date Created i
Favourites S - -~

:‘: Dropbox (Per... ( E: SPSS Exercises - Data.xls ) Today at 13:40 Today at 13:40
‘N — o ——

#; Applications

o Downloads

B Lup B: STATA Exercises - Data.xlsx Today at 13:30 Today at 13:30

iCloud
=) Desktop
@ Documents
¢ iCloud Drive

Locations

@ Remote Disc
@ Network
Tags

New Folder Cancel

Note: You may need to change the ‘Files of types’ to be ‘Excel’ in order to make Excel files
visible in this window.



Step 3:

K JeK J Read Excel File

/Users/helenbao/Downloads /SPSS Exercises - Data.xls

Worksheet: | Example 1 [A1:C101]

©

Range:

Read variable names from first row of data

Percentage of values that determine data type: 95
Ignore hidden rows and columns

~ Remove leading spaces from string values

Remove trailing spaces from string values

Preview
| ¢ NDEX | ¢ GDP ST

1 101 28456500 |1
2 101 18401000 |1
3 103 10854284 |1
4 99 3863400 1
5 100 2111188 1
6 102 12364727 1
7 97 12356400 |1
8 100 10030125 1

Final data type is based on all data and can be different from
the preview, which is based on the first 200 data rows. The
preview displays only the first 500 columns.

? Cancel Paste Reset -

Data view: to view and edit data

‘ & INDEX & GppP & T
1 | 101.0 28456500 1
2 100.7 18401000 1
3 103.1 10854284 1
4 99.1 3863400 1
5 | 100.3 2111188 1
6 101.9 12364727 1
7 96.6 12356400 1
8 100.1 10030125 1
9 | 102.5 11201156 1
10 105.1 49508400 1
11 | 100.2 11503034 1

— — -
¢ DN vizble view
-

e — -

Variable view: to view and edit variable attributes

Name Type Width Decimals Label Values Missing Columns Align Measure
1 ‘INDEX Numeric 8 1 None None 11 = Right f Scale
2 ‘CDP Numeric 11 0 None None 11 Right & Scale
3 ‘T Numeric 11 0 None None 11 = Right a) Nominal
— T

—_—



b) Create a histogram of variable INDEX

Step 1:
File Edit View Data Transform Analyze m_uﬂitlgs Extensions Windoy
yailtle - Chart Builder...

=== & % - H “Sraphboare Template Chooser...
|

0 -~

Compare Subgroups
1 Regression Variable Plots
Weibull Plot...

EE———_S—S——SsT— E
—; H
INDEX | & cDP | T | ‘ I \
Legacy Dialogs >
101.0| 28456500 1 | o da 9 e
Step 2:
Variables: Chart preview uses example data EEUCIEEE  Chart Appearance  Options
Edit Properties of:
f INDEX Simple Histogram of INDEX Barl le
& GDP X-Axis1 (Barl)
T e f i ———— Y-Axis1 (Barl)
i i Title 1
- Statistics
€ Variable: ¢ INDEX
g Statistic:
,% Histogram
EEEEEE LD e
Set Parameters...
— L] —y
No categories (scale [ < Display normal curve
variable) — —
Disﬂﬁy &FTor bars
L . ~Error Bars Represent
¢ Confidence intervals
(@l Basic Elements  Groups/Point ID  Titles/Footnotes Level %): g5
Choose from: — Standard error
Favorites Multiplier: >
Bar
Line Standard deviation
Area Multiplier: 5
Pie/Polar
Scatteg/Dot \ —
meditewlpt| |
¢ |Histogram | ™ Bar Style:
1i bl 3
0 Bar v
Boxplot
Dual Axes
-y \
? Reset Paste Cancel (-
-~ - -
Output:
Simple Histogram of INDEX
St Dev. < i1
td. Dev. = 4.
50.0 N = 100
40.0
<
o 30.0
3
o
o
w
20.0
10.0
0.0
90.0 100.0 110.0 120.0 130.0

INDEX




c) Create a scatter plot between INDEX and GDP

Step 1:

File Edit

View

Data

Transform Analyze BEic[olh

0 o~

=tJtifities Extensions

-1" Chart Builder...
ihE Crashbeard Template Chooser...
Compare Subgroups

Regression Variable Plots
Weibull Plot...

Windoy

E

|
INDEX ‘ & GDP ‘ &T ‘ I
Legacy Dialogs >
101.0| 28456500 1 | = y e : :
Step 2:
Variables: Chart preview uses example data EEUENGElEdE  Chart Appearance  Options
Edit Properties of:
& INDEX Scatter Plot of INDEXby GDP_______ Pointl x
& cppP Set w,oﬂ X-Axis1 (Point1)
&T R S Y-Axis1 (Pointl)
; l T Title 1
| Set size? ‘
| I o ° ) i .
| | o 0y o0, ‘f}_, Axis Label: |NDEX
P =
g e o © ° = ~Scale Range
P o § o . g Variable: ¢ INDEX
J e« - 7 Automatic Custom
| e e Minimum 0
] °
No categories (scale i__f’j__ 8o °
variable) Maximum 0
& b Major Increment 0
Origin 0
(e:||[53%A8 Basic Elements  Groups/PointID  Titles/Footnotes
Choose from: ~Scale Type
Favorites - Type: Linear
B'ar L) o @& ®e ! by
Line ° .o ° il Base: 10
Area a®
Pie/Polar Exponent: 0.5
Histogram i I
High-Low
Boxplot
Dual Axes
? Reset Paste Cancel -
Output:
Scatter Plot of INDEX by GDP
130.0 °
120.0
o o
]
ﬁ °
a o o
£ 110.0 ° b
K ° ° o
.. °
1) L 00 o
° v ° °
4 ] e °
] ]
100.0 ‘ oo 0% o 074 o o
° °
[o1o]
90.0
0 20000000 40000000 60000000
GDP




d) Generate descriptive statistics for INDEX and GDP

Step 1:
File Edit View Data Transform BAGELNZ4S Graphs Utilities Extensions Window Help
~ Power Analysis > ata Editor
B o~ Byl e »
' ' Descriptive Statistics »
1 Bayesian Statistics >
. Tables L
INDEX & cop &T | Compare Means »  [Bf Crosstabs...
101.0 28456500 L General Linear Model > TURF Analysis
100.7 18401000 1 Generalized Linear Models > Ratio
103.1 10854284 1 zhxedl ":'Ode's : P-P Plots...
olre.ate & Q-Q Plots
99.1 3863400 1 Ranraccinn » , R e
Step 2:
00 @ Descriptives S—
| P -~ - Bt
BTN e
&T { [ & NDex W\ - =
\ Foor 7 SHyle...
_— o = -
Bootstrap...
Y
| Save standardized values as variables
? Reset Paste Cancel OK
Step 3:
[ JON ) Descriptives: Options
Mean Sum
rDispersion
Std. deviation Minimum
Variance Maximum
Range S.E. mean
r Distribution
Kurtosis Skewness
rDisplay Order
© variable list
| Alphabetic
" Ascending means
Descending means
g Concel (GRRREND
Output:
Descriptive Statistics
N Range Minimum Maximum Sum Mean De?/‘igiion Variance Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Statistic Statistic ~ Std. Error ~ Statistic ~ Std. Error
INDEX 100 32.6 96.5 129.1 10326.0 103.260 .4912 4.9119 24.127  2.493 241 8277 478
GDP 100 61463225 1044875 62508100 LE+9 13067838.9 1090432.76 10904327.6  1.189E+14  2.061 241  5.885 478

Valid N (listwise) 100




e) Generate frequency statistics for T

Step 1:
File Edit View Data Transform Ms Utilities Extensions Window Help
~ Power Analysis > ata Editor
l“*"] Reports > “Q,___
' ' B Descriptive Statistics [S 3 Frequencies... :
1 Bayesian Statistics > TEpescriptives..™
. Tables > A, Explore...
INDEX & cop T _‘ Compare Means > 54 Crosstabs...
101.0 28456500 -L General Linear Model > TURF Analysis
100.7 18401000 1 Generalized Linear Models > Ration
103.1 10854284 1 I(\:lllxedl h:lodels : P-P Plots...
orrelate
99.1 3863400 1 B g | B Q-Q Plots...
Step 2: » » _
(| NON Frequencies
Variable(s): {t atistics..
& INDEX 47T
& cpp I/ Charts...
I Format...
y” .
\ Bootstrap... /
G 4
N -
Display frequency tables | Create APA style tables
? Reset Paste Cancel -
[ NON | Frequencies: Charts
~Chart Type
" ) None
© Bar charts
") Pie charts
") Histograms:
Show normal curve on histogram
~Chart Values
) Frequencies ) Percentages

’_——-~

? CancelC h
N e - - -

Output: .
T
Cumulative

Frequency  Percent  Valid Percent Percent »

valid 1 35 35.0 35.0 35.0 .
2 35 35.0 35.0 70.0 g

3 30 30.0 30.0 100.0 &

Total 100 100.0 100.0

10




f) Generate two new variables: T2 = T*T, and LNGDP = In(GDP)

Step 1:

File Edit View Data [[IPNSCeul Amalyze Graphs Utilities ¢
Compute Variable...
Programmaility Transformation...

Count Values within Cases...
Shift Values... i

@ e~ ]

[& Recode into Same Variables...

INDEX & GDP
1010 28%6500” [#] Recode into Different Variables... r
i ‘- [#] Automatic Recode... t

100.7 18401000 .
1 Create Dummy Variables L
Step2: _ _ .
[ NON ) Compute Variable
TParg&TVasiable: ‘N'um?inxpression:
( T ) =( T ** 2| i
~ - N~
_ Type & Label...
& INDEX +
& GDP -
&) T , Function group:
All
[>] [9] PT—
: <=| |>= -4 : : CDF & Noncentral CDF
- - Conversion
E’ E E’ Current Date/Time
Date Arithmetic
M o [0
E' E' - Functions and Special Variables:
. 0 _ elete * $Casenum
$Date
$Datell
$JDate
$Sysmis
$Time
Abs
Any
Applymodel
If... (optional case selection condition) Arsin
Artan
el
? Reset Paste Cancel g _\
\ /
N - -
Step 3:

File Edit View Data Amly;e Graphs  Utilities
Compute Variable...

[= =4 Programmability’Transformation...
iy v ~w [} EPoaemmepiyn
: =S Count Values within Cases...
- . Shift Values...
1

[&] Recode into Same Variables...

INDEX & GDP
[#] Recode into Different Variables... r

|

101.0 28456500 ﬁ-
100.7 18401000‘ Automatic Recode... |
. ‘ Create Dummy Variables |




Step 4:

#Parget Var'n'!‘oli Numeric Exthession:
LNGDP _ LN(GDP) J
~
~ Type &Qabé... -
& INDEX +
& GpP -
&t Function group:
+ ‘ < \ > 7 \ 8 ‘ 9 All
Arithmetic
-] <= =] [4 5|6 CDF & Noncentral CDF
Conversion
* ‘ = ‘ ~= 1 ‘ 2 ‘ 3 Current Date/Time
Date Arithmetic
/ ‘ & ‘ | 0 ‘ Date Creation
Mox ] ‘—‘ e Del Functions and Special Variables:
=] O] i * Jabs
Arsin
LN(numexpr). Numeric. Returns the base-e Artan
logarithm of numexpr, which must be numeric and Cos
greater than 0.
Exp
Lgl0
Ln
Lngamma
Mod
If... (optional case selection condition) Rnd(1)
Rnd(2) o T =
/ \
? Reset Paste Cancel -
~ -_

g) Estimate the regression model INDEX = S, + B,GDP + B,T + 5,72+ ¢,where T2 is T
squared. Obtain collinearity statistics and autocorrelation test statistics

Step 1:

File Edit View Data Transform Graphs Utilities Extensions Window Help

. Power Analysis » ata Editor
r", &%% Reports > ‘Q
' ' Descriptive Statistics > |
1.00 Bayesian Statistics >
Tables > .
et & cop &T _ Compare Means > F
101.0 28456500 1 General Linear Model >
100.7 18401000 1 Generalized Linear Models >
—  Mixed Models |
103.1 10854284 1
1 3863400 nE Corrglat mes == == == == S —
9 4 ) Regression M [E Automatr® Ljnear Modeling...
100.3 2111188 1 Loglinear >
101.9 12364727 1 eu@Neﬂwor&g e Il C T S ESTmation™
96.6 12356400 1 Classify > Partial Least Squares...
— Nimancinn Radiirtinn -
Step 2:
[ JON J | inear Regression o ——
——_-_- &
- oAy N\
va Bependent 5\ Statistics |
L4 e
& cpp [¢® INDEX 1 | ]
&T S -
*'thlﬂ.of_l_ p—— ~Plgis...
$hT2
Previous Next Save...
& LNGDP e o
P Independent(s)™ Options...
{ &T 1 Style...
T2
\ V4 Bootstrap...
Method: o Enter
~
Selection Variable:
- | Rule...
Case Labels:
WLS Weight:
? Reset Paste Cancel -




Step 3:

o @
Regression Coefficients
Estimates
Confidence intervals

Level(%): gg

Covariance matrix <

Linear Regression: Statistics

Model fit
R squared change
Descriptives
P_a_rt ﬂdﬂartzl correlations

— —

Collinearity diagnostits

10

. _— o -
Residuals ==
—

. ~
€ @ purbin-Watson _

e o o -—

Casewise diagnostics

e Outliers outside: 3 standard deviations
All cases
2 Concel  GHRRUEND
Output:

Model Summaryb

Adjusted R Std. Error of Durbin-
Model R R Square Square the Estimate Watson
1 .439°2 .192 .167 4.4827 1.596
a. Predictors: (Constant), T2, GDP, T
b. Dependent Variable: INDEX
ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 459.489 3 153.163  7.622 .000°
Residual 1929.071 96 20.094
Total 2388.560 99
a. Dependent Variable: INDEX
b. Predictors: (Constant), T2, GDP, T
Coefficients?®
Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance VIF
1 (Constant) 99.780 3.356 29.728 .000
GDP 1.391E-7 .000 .309 3.301 .001 .961 1.040
T -.078 3.780 -.013 -.021 .984 .022 46.049
.270 433 .666 .022 46.157

T2 .408 .942

h) Use stepwise selection method to determine the best set of regressors to predict the value
of INDEX

Include all variables in the ‘independent(s)’ list. Choose model selection methods (e.g.,
backward or forward) from the ‘Method..” dropdown menu.

10



Dependent:

Statistics...
& Gpp ' & INDEX | anstics
o T Block 1 of 1 Plots...
&5 T2
& LNGDP Previous Next Save...
s T~ .
/ Independént(s): Options...
[ &b T2 \
4‘ & LNGDP Style...
& GDP
\—/—4 Enter Bootstrap...
= - Metho(
~ Remove
Selection Variable Backward
- Forward
Case Labels:
hdll |
WLS Weight:
hdll |
? Reset Paste Cancel -

Outputs (Stepwise selection):

Model Summary*©

Adjusted R Std. Error of Durbin-
Model R R Square Square the Estimate Watson
1 .359% 129 .120 4.6078
2 .439° 192 .176 4.4595 1.596
a. Predictors: (Constant), GDP
b. Predictors: (Constant), GDP, T2
c. Dependent Variable: INDEX
ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 307.798 1 307.798  14.497 .000°
Residual 2080.762 98 21.232
Total 2388.560 99
2 Regression 459.480 2 229.740 11.552 .000¢
Residual 1929.080 97 19.887
Total 2388.560 99
a. Dependent Variable: INDEX
b. Predictors: (Constant), GDP
c. Predictors: (Constant), GDP, T2
Coefficients®
Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance VIF
1 (Constant) 101.147 721 140.220 .000
GDP 1.617E-7 .000 .359 3.807 .000 1.000 1.000
2 (Constant) 99.713 .870 114.608 .000
GDP 1.391E-7 .000 .309 3.320 .001 .962 1.040
T2 .388 .141 .257 2.762 .007 .962 1.040

11
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i) Generate a scatter plot between the residuals and GDP for the regression model INDEX =
Bo + B1GDP + B,T + &. 12

Step 1: Choose GDP and T only as the independent variables, and use ‘Enter’ method. Click
the ‘Save’ button.

'. [ ) Linear Regression
Dependent: Statistics
& cpp % [ & INDEX \
o Block 1 of 1 Ve Plots™. \
e T2 ——— -
# woor BT Sveo (S
Ve N\
[ Independent(s): \ \ QEtions./
& Gpp =
N [&F / Style...
« -’
~ . = 0 - Bootstrap...
Method: Enter
Selection Variable:
- ‘ | Rule... )
|
Case Labels: i
' dl |
WLS Weight:
? Reset Paste Cancel OK

Step 2: Check the ‘Unstandardized’ checkbox below ‘Residuals’. Click ‘Continue’.

[ NOX ] Linear Regression: %/e_ -
Predicted Values Residuals N
Unstandardized Unstandardized ’
| Standardized N Standardizei e
\ Adjusted Studeritized
S.E. of mean predictions Deleted

Studentized deleted

, Distances Influence Statistics
| Mahalanobis DfBetas
Cook's Standardized DfBetas
Leverage values DfFits
Prediction Intervals Standardized DfFits
Mean Individual Covariance ratios
Confidence Interval: 95 %

Coefficient statistics
Create coefficient statistics

¢  Create a new dataset
Dataset name:

Write a new data file

File...

Export model information to XML file
| Browse...

Include the covariance matrix

’ Concel  (GHRRRAEND

A new variable ‘RES_1’ is created to store the residuals of your regression model.

12



—
24 : RES_1 -1.70477237491771 / \

- & INDEX & cop &T &2 & LNGDP & res_1 T
1 ‘ 101.0 28456500 1 1.00 1716/ [  -2.95386\
2 ‘ 100.7 18401000 1 1.00 16.73 ’ -1.84494 ‘
3 103.1 10854284 1 1.00 16.20 [ 1.61246 ‘
4 ‘ 99.1 3863400 1 1.00 15.17 : -1.40802
5 ‘ 100.3 2111188 1 1.00 1456 1 03740 |
6 ‘ 101.9 12364727 1 1.00 16.33) | 20082 |
7 96.6 12356400 1 1.00 16.33 I -5.09801 I
8 ‘ 100.1 10030125 1 1.00 16.12 1 -1.27207 l
9 ‘ 102.5 11201156 1 1.00 16.23 : 96386
10 105.1 49508400 1 1.00 17.72| 1 -1.80353 '
11 100.2 11503034 1 1.00 16.26 | -137844] |
12 ‘ 104.3 15680138 1 1.00 16.57 ‘ 2.13629 ’
13 109.0 13126854 1 1.00 16.39 \ 7.19404 ]
14 100.4 3634412 1 1.00 15.11 \ -.07594 )
15 ‘ 102.8 10742289 1 1.00 16.19 1.32815"
1 »
16 \ 103.9 5583268 1 1.00 15.54 N 315140
N /7
Step 3: Follow the instructions in part c).
® 0 Chart Builder
Variables: Chart preview uses example data Chart Appearance  Options
Edit Properties of:
& INDEX Scatter Plot of Unstandardized Resi... Pointl El
& GDpP | X-Axis1 (Point1)
&t Y-Axis1 (Pointl)
& T2 Title 1
& LNGDP & 0© © © [ Statistics
& Unstandardized R... 3 ° O ! Variable: ¢ Unstandardized Residual
% s s LIPS Statistic:
é 8 . ° o : Value
g ° e o® s 7 Set Parameters...
S — e
No categories (scale & L0 b3 O Display error bars
variable) o . R
/ i Error Bars Represent
if cop i ¢ Confidence intervals
Level (%): g5
Basic Elements Groups/Point ID  Titles/Footnotes Standard error
Choose from: Multiplier: >
Favorites o F— ° Standard deviation
f:e °e° ‘;" . o B Multiplier: 5
Area a®

Pie/Polar

Scatter/Dot| Stack identical values

Histogram i I . . A o
High-Low Display vertical drop lines between points
Boxplot ~Linear Fit Lines

Dual Axes ~ Total ~ Subgroups

? Reset Paste Cancel -
Output:

Scatter Plot of Unstandardized Residual by GDP

20.00000
°
o
S ° o
b=l
‘% 10.00000 o
E ° @ o
|1
N ° o 4
B 0% o ©
5 RN .
o
< .00000 o ‘o”. o, °
© 000%®%° O °
@ © 05 o  © g0°°
5 ® e g .
o o °
°
o0
® o
-10.00000 °
0 20000000 40000000 60000000
GDP
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j) Perform a White heteroskedasticity test on the model INDEX = 8, + ,GDP + [,T + «.

Step 1: Request the unstandardized residuals to be saved as a new variable.

Dependent:
& cop & INDEX
& Block 1 of 1
T2
& LNGDP Previous
& Unstandardized R... Independent(s):
& cop
Y &T
Method:

Selection Variable:

Case Labels:

WLS Weight:

? Reset

Step 2: Create the squared term of the unstandardised residuals and name it as RESI2.

Target Variable:
RESI2

Type & Label...

Paste

&’ INDEX

& GDP

& T

& T2

& LNGDP

f Unstandardized R...

Enter

Statistics...

Plots...

Next Save...

Options...

Style...

Bootstrap...

Rule...

Cancel OK

Numeric Expression:

= |RES_1 **2
Y
+ < > 7
- <=| |>= 4

Predicted Values

Unstandardized

Standardized
Adjusted

Linear Regression: Save

Residuals

S.E. of mean predictions

Distances
Mahalanobis
Cook's

Influence Statistics

Leverage values

Prediction Intervals

Mean

Individual

Confidence Interval: 95 %

Coefficient statistics

Create coefficient statistics

Create a new dataset

Unstandardized

Standardized
Studentized
Deleted

Studentized deleted

DfBetas

Standardized DfBetas

DfFits

Standardized DfFits

Covariance ratios

Function group:

All
Arithmetic

CDF & Noncentral CDF

Conversion

Step 3: Create the squared and cross terms of all independent variables, i.e., GDP2 = GDP*GDP,
GDPT = GDP*T. Note that T2 has already been created in Part f).

& INDEX
1 101.0
2 100.7
3 103.1
4 99.1
5 100.3
6 101.9
7 96.6
8 100.1
9 102.5
10 105.1
11 100.2
12 104.3
13 109.0
14 100.4

Step 4: Estimate the following regression model

& Gpp

28456500
18401000
10854284

3863400

2111188
12364727
12356400
10030125
11201156
49508400
11503034
15680138
13126854

3634412

T &b T2
1 1.00
1 1.00
1 1.00
1 1.00
1 1.00
1 1.00
1 1.00
1 1.00
1 1.00
1 1.00
1 1.00
1 1.00
1 1.00
1 1.00

& LNGDP

& RES_1 & RESI2
17.16 -2.95386 8.73
16.73 -1.84494 3.40
16.20 1.61246 2.60
15.17 -1.40802 1.98
14.56 03749 .00
16.33 20082 .04
16.33 -5.09801 25.99
16.12 -1.27207 1.62
16.23 96386 93
17.72 -1.80353 3.25
16.26 -1.37844 1.90
16.57 2.13629 4.56
16.39 7.19404 51.75
15.11 -.07594 01

& GDP2

8.10E+14
3.39E+14
1.18E+14
1.49E+13
4.46E+12
1.53E+14
1.53E+14
1.01E+14
1.25E+14
2.45E+15
1.32E+14
2.46E+14
1.72E+14
1.32E+13

14

& GDPT

28456500.00
18401000.00
10854284.00

3863400.00

2111188.00
12364727.00
12356400.00
10030125.00
11201156.00
49508400.00
11503034.00
15680138.00
13126854.00

3634412.00

14



g

—

- ~
7 o ¢ Ere— 5
~
& GDp Block 1 of T—== = Plots...
T
& 12 Previous Next Save...
P
& LNGDP Jﬂdependent??):\ Options
& Unstandardized R... / f GDP v
& GcDP2 &T \ Style
& GDPT | e
o & GppP2 |
&2 l Bootstrap...
\ & cppT
N /7
B e - _—
Method:  Enter
Output:
ANOVA?
Sum of e
Model Squares df Mean Square ¢ F Sig. N
1 Regression 75741.626 5 15148.32{ 12.320 <.001 ’
Residual 115584.250 94 1229.620 N\, - 2
Total 191325.876 99 — —
a. Dependent Variable: RESID2
b. Predictors: (Constant), GDPT, T, GDP2, GDP, T2
Coefficients?®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 12.938 27.508 470 .639
GDP -3.337E-6 .000 -.828 -3.087 .003
T 9.694 29.608 178 327 744
T2 -5.427 7.453 -.401 -.728 468
GDP2 2.527E-14 .000 .327 1.494 .139
— R e R R B B e —
= = GDPT 1.767E-6 .000 1.152 4.143 <.ﬁ)1—_~_.

:De—perﬂ-ent'VarEBIe:'R'Esm — === T

Because the F test statistic is significant at the 5% level, the model suffers from
heteroskedasticity problem. This may be caused by the interaction term between GDP and T, as
the coefficient estimate of GDPT is significant.

k) Perform a RESET test on the final model from part h)

Step 1: Request the unstandardised predicted value ofLNQE)(_to be saved as a new variable.

D

/D, dent N
ependent:
& GDP +" & INDEx \
ﬁ T %ck lofl \
T2
& INGDP ( Previous ext
g g;;t;ndardized R... Independent(s): I
GDP
& GDP2 \ ﬁ,T
& GDPT /

& Unstandardized R...

“l~ 7
—

-

<>

Method: Enter

P 2K ) *inear Regression: Save
Statistics... ( Predicted Values ’ Residuals
Unstandardized Unstandardized
Hlats » Standardized Standardized
e -
Save... Adjusted Studentized
Options... S.E. of mean predictions Deleted
Studentized deleted
Style...
Distances Influence Statistics
Bootstrap... .
Mahalanobis DfBetas
Cook's Standardized DfBetas
Leverage values DfFits
Prediction Intervals Standardized DfFits

Step 2: Generate the squared and cubed terms for the unstandardised predicted value of
INDEX. Name them as INDEX2 and INDEX3 respectively.

15
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&% PRE_1 &7 INDEX2 & INDEX3 16

103.95386 10806.41 1123367.58
102.54494 10515.47 1078307.83
101.48754 10299.72 1045293.39
100.50802 10101.86 1015318.17
100.26251 10052.57 1007896.01
101.69918 10342.72 1051846.37
101.69801 10342.49 1051810.17
101.37207 10276.30 1041729.33
101.53614 10309.59 1046795.87
106.90353 11428.37 1221732.59
101 87844 1NMR 1R 1048104 R?

Step 3: Estimate the full model by including INDEX2 and INDEX3 as new regressors.

Dependent:

Statistics...
& cDpP % [ INDEX |
%T Block 1 of 1 Plots...
T2
& LNGDP Previous Next ﬁ
f Unstandardized R... Independent(s): Options...
& RESI2 & GDp
& GDp2 T Style...
& GDPT
. & INDEX2
f Unstandardized R... + y Bootstrap...
INDEX3
& Unstandardized Pr...
& INDEX2
& INDEX3 -
Method:  Enter

Full model output: Note that INDEX2 is excluded from the model due to collinearity. Therefore,
the full model is INDEX = o + f1GDP + ;T + B3INDEX3 + ¢.

ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 690.092 3 230.031 13.002 .000°
Residual 1698.468 96 17.692
Total 2388.560 99

The reduced model is INDEX = By + f1GDP + B,T + €. The output is

ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 455.728 2 227.864 11.435 .000°
Residual 1932.832 97 19.926

Total 2388.560 99

_ (1932.832 — 1698.468)/1 _ 234.364
B 1698.468/96 "~ 17.692

= 13.2466 > FINV(0.05,1,96) = 3.9402

Reject the null hypothesis. The model has misspecification problems.
16
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1) Perform a predictive failure test on the model INDEX = 8, + ,GDP + [,T + €. Reserve
the last 10 observations for the test.

(

Step 1: Create a new variable PRED, which equals 1 for the last 10 observations only, and

zero otherwise.

-_— N = .,

- ~ - ]
Target Variable: Numaeyic Expression: §
PRED -0 !
‘
~ = -
Type &l okl e wm = = ]
1
& INDEX +
& Gpp =
[ JON ) Compute Variable: If Cases
> Bt 7
Target Variable: ( Nume | 9% INDEX In,d,ud&ll cases
DP
PRED = 1 % ¢ O Include if ci§e satisfies condition:
~ — T
Type & Label... &2 $CASENUM>90|/
& LNGDP ~ -
& INDEX + ﬁ Unstandardized R...
& cop | |# RES2
&T ] | | & cor2
e,
T2 | ¢ GDPT Function group:
& LNGDP | & Unstandardized R... )
& Unstandardized R... E } ' | & Unstandardized Pr... + < > 8 9 Arithmetic
& RESI2 | | & INDEX2 CDF & Noncentral CDF
& GppP2 1 } | | & noexa - <=| |>= 5 6 Conversion
& GDPT | & PRED Current Date/Time
& Unstandardized R... / } | * =] == 2 3 Date Arithmetic
& Unstandardized Pr... “J | / 7 | 5 Date Creation
& INDEX2 1 ?te smsiraction
& INDEX3 N | - nverse DF
& PRED LN(numexpr) - 0 Delete / Miscellaneous
logarithm of
greater thafl 5’ Functions and Slecial Variables:
‘ $Casenum I
Current case sequence number. For each case, Lag(1)
| ey $CASENUM is the number of cases read up to and @ V4
}E | including that case. The format is F8.0. The value of ag2) o
( If... $CASENUM>90 | $CASENUM is not necessarily the row number in a Valuelabel
h V4 Data Editor window (available in windowed
D —= anviranmantcl and tha valia rhanaac if tha fila ic
Outputs:
7D
& RES_1 & RESI2 & GDpP2 & GDPT & RES_2 & PRE_1 & INDEX2 & INDEX3 &0 VN
84 -.82475 .68 2.35E+13 1.14E+20 -9.78644 103.72475 10758.82 1115956.17 .00 \
85 -3.93353 15.47 1.82E+14 2.45E+21 -6.68887 104.93353 11011.05 1155427.89 .00 ‘
86 -.10968 .01 5.77E+13 4.38E+20 -14.13426 104.10968 10838.83 1128426.75' .00
87 2.15659 4.65 4.11E+13 2.63E+20 -7.91759 103.94341 10804.23 1123028.82’ .00 ‘
88 24174 .06 1.86E+14 2.55E+21 -22.35863 104.95826 11016.24 1156244.9? .00 ‘
89 12.06013 145.45 3.17E+14 5.64E+21 116.53470 105.53987 11138.66 1175573.0. .00
90 -2.28969 5.24 1.22E+14 1.34E+21 -13.48424 104.58969 10939.00 1144107.0' .00 I
91 -.87419 .76 2.76E+14 4.59E+21 -26.18894 105.37419 11103.72 1170045. 1.00 I
92 -3.14759 9.91 8.64E+13 8.03E+20 -6.49371 104.34759 10888.42 1136180.2 1.00
93 -10.14487 102.92 1.22E+15 4.28E+22 27.24331 107.94487 11652.09 1257783.7' 1.00 I
94 -3.60212 12.98 8.38E+14 2.43E+22 -41.35644 107.10212 11470.86 1228553.88 1.00 '
95 -2.04936 4.20 2.53E+13 1.27E+20 -6.50566 103.74936 10763.93 1116750.7] 1.00 '
96 .93409 .87 5.24E+12 1.20E+19 -6.00757 103.36591 10684.51 1104414.2 1.00
97 4.70140 22.10 5.07E+14 1.14E+22 -15.76819 106.19860 11278.14 1197722.91 1.00 ’
98 .23349 .05 3.50E+14 6.55E+21 -30.42572 105.66651 11165.41 1179809.96 1.00 I
99 -2.07897 4.32 1.45E+13 5.53E+19 -4.71333 103.57897 10728.60 1111257.54 ‘ 1.00 I
100 -3.88299 15.08 6.59E+13 5.35E+20 23754 104.18299 10854.10 1130812.08 \ 1.00

17
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Step 2: Estimate the reduced model (INDEX = 8, + f1GDP + (,T + ¢€) by using the first 90

observations only. 18
.00
| Dependent: Statistics |
- & cpp % & INDEX —— 00
_ %T Block 1 of 1 Plots... 7 00
T2 .00
. & INGDP Previous Next Save... | 00
| & Unstandardized R... . | ’
& Independent(s): Options... 1.00
RESI2 y GDP _
& GDP2 &T Style... 100
& GDPT I il
| & Unstandardized R... L2 @®  @® Linear Regression: Set Rule
| f Unstandardized Pr... § i
& INDEX2 Define Selection Rule oRD
" & INDEX3 e R e
Method: Enter 3 P - Value: [ 3
| to o 0
e «~, equa v - |
Selection Variable: \) Nt e e e e =
PRED=? Rule... ? Cancel ﬁ
=~ _— — e o — -
Case Labels: T T 1

Model 1 Outputs (using the first 90 observations):

ANOVA®P
Sum of
Model Squares df Mean Square F Sig.
1 Regression 528.676 2 264.338 13.190 .000°¢
Residual 1743.508 87 20.040
Total 2272.185 89

Model 2 (INDEX = Sy + 1GDP + [,T + €) outputs (using all 100 observations):

ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 455.728 2 227.864 11.435 .000°
Residual 1932.832 97 19.926

Total 2388.560 99

e (1932.832 — 1743.508) /10 _ 18.932
B 1743.508/87 ~20.040

= 0.9447 < FINV(0.05,10,87) = 1.9413
Do not reject the null hypothesis. The model predicts well.
m) Test if there is a structural break at GDP = 30,000,000.

Step 1: Create a dummy variable BREAK, which equals one when GDP > 30,000,000, and zero
otherwise.

Target VatidBle™ = = ™ == Nwmaric Expression:
< BREAK - o 0

e am mm mm mm w— =

Type & Label...

18



e
<ParGet Variable:
BREAK
~ —y

Type & LaEI...—

& INDEX
& GDP
& T
&5 T2

& LNGDP

f Unstandardized R...

& RESI2

& anp2

& INDEX
& GDP
T
T2

& LNGDP
ef Unstandardized R...
& RESI2

& GpP2

& GDPT

& Unstandardized R...
@ Unstandardized Pr...
& INDEX2

& INDEX3

—
NUmeFTTe Expressiol
1]

7

—-—
— —

v

S~

VUIIPULS vallgauic. Il vadcd

Include all cases 19
= = OrInCTudETY e SisTres Tondition;
GDP>30000000

-——————_—

R)

-

Step 2: Create interaction terms between BREAK and the two regressors GDP and T. Name
them as GDPBREAK and TBREAK respectively.

Outputs:
& INDEX & GDppP T &5 BREAK & GDPBREAK | g TBREAK
34 104.7 1048208 1 .00 .00 .00
35 100.7 3150000 1 .00 .00 .00
36 99.0 32127100 2 1.00, 32127100.00 2.00
37 101.6 20511600 2 .00 .00 .00
38 100.1 11868132 2 .00 .00 .00
39 103.4 4328880 2 .00 .00 .00
40 101.7 3167000 2 .00 .00 .00
41 99.9 14000238 2 .00 .00 .00
42 99.9 14061000 2 .00 .00 .00
43 96.5 11501802 2 .00 .00 .00
44 99.8 12321276 2 .00 .00 .00
45 109.7 54087600 2 1.00, 54087600.00 2.00
46 102.5 12975725 2 .00 .00 .00
47 106.6 17818302 2 .00 .00 .00

Step 3: Estimate the full model INDEX = 8, + :GDP + ,T + f3BREAK + f,GDPBREAK +

BsTBREAK + ¢.

Dependent:

& cDpP

T

&5 BREAK

! | &% GDPBREAK
&5 TBREAK

Block 1 of 1
Previous Next

Independent(s):

& GDP

T

&5 BREAK

&’ GDPBREAK
&5 TBREAK

Method: Enter

19

Statistics...
Plots...
Save...

Options...
Style...

Bootstrap...



Full model outputs:

ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 909.611 5 181.922 11.563 .000°
Residual 1478.949 94 15.733
Total 2388.560 99
a. Dependent Variable: INDEX
b. Predictors: (Constant), TBREAK, T, GDP, GDPBREAK, BREAK
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 98.877 1.174 84.205 .000
» GDP 1.045E-7 .000 232 1.672 .098
T 1.588 .519 .262 3.062 .003
BREAK -34.953 7.710 -1.825 -4.534 .000
GDPBREAK 6.940E-7 .000 1.612 4.825 .000
TBREAK 1.786 2.204 224 .810 420
Reduced model (INDEX = By + f1GDP + B,T + ¢) outputs:
ANOVA?
Sum of
Model Squares df Mean Square F Sig.
1 Regression 455.728 2 227.864 11.435 .000°
Residual 1932.832 97 19.926

Total

2388.560 99

F
1478.949/94

Reject the null hypothesis. There is a structure break at GDP = 30,000,000.

— (1932:832-1478.949)/3 _ 15129% _ g 616 > FINV(0.05,3,94) = 2.7014.

15.733

n) Create dummy variables for T

File Edit View Data Analyze Graphs

= Compute Variable...

é [E3] Programmability Transformation...

[# Count Values within Cases...

Shift Values...

e
1.00
\DEX & Gpp
104.7 1048208
100.7 3150000
aan 22127100

- [ Automatic Recode...

[& Recode into Same Variables...
- [&] Recode into Different Variables...

Utilities

= 1m

T

|

%+ Create Dummy Variables

20
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[ JON ] Create Dummy Variables

| Variables: Create Dummy Variables for:
1 & INDEX & T

& GpP
&5 BREAK ]
& GDPBREAK
&5 TBREAK

Main Effect Dummy Variables
Create main-effect dummies

Root Names (One Per Selected Variable):

~Dummy Variable Labels

© Use value labels ™
Use values Macro Name:
Outputs:
& INDEX & GDP &T &> TD_1 &> D2 &> D3
32 101.9 3487465 1 1.00 .00 .00
33 100.4 1044875 1 1.00 .00 .00
34 104.7 1048208 1 1.00 .00 .00
35 100.7 3150000 1 1.00 .00 .00
36 99.0 32127100 2 .00 1.00 .00
37 101.6 20511600 2 .00 1.00 .00
38 100.1 11868132 2 .00 1.00 .00
39 103.4 4328880 2 .00 1.00 .00
40 101.7 3167000 2 .00 1.00 .00
41 99.9 14000238 2 .00 1.00 .00
42 99.9 14061000 2 .00 1.00 .00
43 96.5 11501802 2 .00 1.00 .00

0) Estimate a regression model using the group of dummy variables created in part n)

| NON | Linear Regression
Dependent: -
& cop S & INDEX ‘ Statistics...
o7 rBlock 1 of 1 Plots...
&5 T=1.0 [TD_1]
& T=2.0 [TD_2] Previous Next Save...
& T=3.0 [TD_3] Independent(s): Options...
& GDP
% T=1.0 [TD_1] Style...
% T=2.0[TD_2
L 4 = e Bootstrap...
Method:  Enter
Outputs:
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) 103.215 1.066 96.828 .000
GDP 1.391E-7 .000 .309 3.301 .001
T=1.0 -3.106 1.136 -.303 -2.733 .007
T=2.0 -1.960 1.127 -.191 -1.740 .085

a. Dependent Variable: INDEX

21



Ve
~

Compute¢

—
’Target Variable:

=/ NDEXD

Type & Label...

& INDEX

& GDP

T

&5 T=1.0 [TD_1]
&5 T=2.0 [TD_2]
&5 T=3.0 [TD_3]

vy

Numeric E)mi'eslon

f’|__¢

_————_~~

T arget Varlable
- NINREXD

p) Create a dummy variable INDEXD, which equals one when INDEX > 103 and zero
otherwise

22

7
4
| J  J
& INDEX

Numeric Expresabl w{y GDP

__——

1 -

&5 T=1.0 [TD_1]

Compute variapie: It Lases

Include all cases
- - ~
/7 o Include if case satisfies condltlon 3
~ INDEX>103 -

the independent variables

Power Analysis

SSETIE |

Descriptive Statistics
Bayesian Statistics

Tables

DEX & cpp

96.6 12356400
100.1 10030125
102.5 11201156
105.1 49508400
100.2 11503034
1043 15680138
109.0 13126854
100.4 3634412

1o e 10747780

T

e = = e = R

Compare Means

General Linear Model
Generalized Linear Models

- Mixed Models

— Correlate

Regression

Loglinear
Neural Networks
Classify

- Dimension Reduction
| Scale

Type & Label... & T=2.0 [TD_2] w* —_eem o mm mm w= =
T=3.0 [TD,
A ¢ pfios
T
%T=1.0 [TD_1] # < a
¢ T=2.0[TD_2] + <| > 78 |9
&5 T=3.0 [TD_3] - <= >5
&5 INDEXD - — . = <=| [>= 4 5 6
Outputs:
& INDEX & cpp &HT & INDEXD
1 101.0 28456500 1 .00
2 100.7 18401000 1 .00
3 103.1 10854284 1 1.00
4 99.1 3863400 1 .00
5 100.3 2111188 1 .00
6 101.9 12364727 1 .00
7 96.6 12356400 1 .00
8 100.1 10030125 1 .00
9 102.5 11201156 1 .00
10 105.1 49508400 1 1.00
11 100.2 11503034 1 .00
12 1043 15680138 1 1.00
13 109.0 13126854 1 1.00

q) Estimate a logit model by using INDEXD as the dependent variable, and T and GDP as

File Edit View Data Transform Graphs Utilities Extensions Window Help

» |BM SPSS Statistics Data Editor

AL A

v

/
~

Q

rZ
<]
2

5 O

o

=3
S

.00

MY VVVVVYVYVYY

[&] Automatic Linear Modeling...

Linear...
[E Curve Estimation...

= = =T Partidl Least squares— ™= == ~
| R}
> & Binary Logistic... -

~-————7—__—

22



& INDEX
& GDP
T

Reset

Outputs:

Logistic Regression

Dependent:

23

[ & INDEXD

Categorical...

Block 1 of 1

Previous

Block 1 of 1

Next

Save...

Style...

GDP

» T

>a*b>

Bootstrap...

Method: Enter

Selection Variable:

hd) |

Paste

Model Summary

-2 Log

Step likelihood

Cox & Snell R
Square

Nagelkerke
R Square

1 119.7102

.093 128

a. Estimation terminated at iteration number 4
because parameter estimates changed by less

than .001.

Classification Table?

Observed

Predicted
INDEXD
1.00

Percentage

.00 Correct

Rule...

Cancel OK

INDEXD .00
1.00

Overall Percentage

Step 1

57
22

8
13

87.7
St/odl
70.0

a. The cut value is .500

Variables in the Equation

B

S.E. Wald df

Sig. Exp(B)

Step 1* GDP
T

Constant

.000
.704
-2.404

.000
.283
.661

1.721
6.189
13.223

.190
.013
.000

1.000
2.021
.090

r) Predict the value of INDEXD when T =1, 2, and 3 and GDP = 30,000000

Step 1: Input the value of T and GDP into the datafile.

& INDEX & Gpp & T & INDEXD

97 110.9 22505600 3 1.00
98 105.9 18708046 3 1.00
99 101.5 3809191 3 .00
100 1003 _ 8120021 o : .00
101 P 30000000 1~ N

102 ( 30000000 2 )

N
103 ~ 30000000 3, ~

—
-————_’

23



Step 2: Re-estimate the model, and request the unstandardised predicted value of INDEXD.

| @ [ ) Logistic Regression: Save
Dependent: Categorical Predictedaluas o Residuals
& INDEX hd &5 INDEXD —— - Probabilities Unstandardized
& GDP “Block 10f 1 Save... > ( c bershio | 4 O Lo
&T - ( ’ l roup members |p’ ogit
e Next ~ _Options... s Influence. = Studentized
— -
Block 1 of 1 Style... Cook's Standardized
GDP Leverage values Deviance
- T Bootstrap... DfBetats)
>a*b> Export model information to XML file
Browse
Method: Enter o - i .
| Include the covariance matrix
Selection Variable:
- Rule... ? Cancel _
? Reset Paste Cancel OK ‘| |‘ ! } !
il L
[ NON ) Logistic Regression: Options
rStatistics and Plots
| Classification plots Correlations of estimates
Hosmer-Lemeshow goodness-of-fit Iteration history
Casewise listing of residuals Cl forexp@®): 95 %
1: e Qutliers outside 2 std. dev.
| All cases
| Display
I © At each step At last step
- T = ~
Probability for Stepwise Classification cutoff: ot )
! Entry: 0.05 Removal: 0.10 ~ — I -
4‘ Maximum Iterations: 20
Conserve memory for complex analyses or large datasets
| Include constant in model
{
g Cancel [ GHRGRGEHD
Outputs:
& INDEX & cDP T & INDEXD & PRE_1 &5 PGR_1
96 104.3 2288595 3 1.00 44239 .00
97 110.9 22505600 3 1.00 .57760 1.00
98 105.9 18708046 3 1.00 .55247 1.00
99 101.5 3809191 3 .00 45251 .00
100 100.3 8120121 3 .00 48140 .00
101 30000000 1 .29063 .00
102 30000000 2 45294 .00
103 30000000 3 62591 1.00
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