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Solution to Task T4.

The Multiple Regression Model. Specification.

Task T4.1. Plotting functions.

To plot functions in Gretl, click

Tools --> Plot a curve

Y = 2 + 5X

Y = 2− 5X

Y = 2 + 5X − 3X2
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Y = 2 + 5X + 3X2

Y = 2 + 5 lnX

Y = 2− 5 lnX

Y = 2 eX
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Task T4.2. Generating dummy variables in Gretl.

Beach umbrella rental

4.2.1. Add manually the dummy variable DWt.

Data --> Edit values

Click on the icon + , select the option Add variable and then enter manually the
data.

The main window shows the new dummy variable.

Right-click on the variable DW and select the option Edit attributes from the pulldown
menu to introduce the description of the variable.
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4.2.2. Dummy variables for a selected discrete variable.

Highlight the discrete variable W and click:

Add --> Dummies for selected discrete variables

You want to generate a dummy variable that takes the value 1 for windy weeks, that
is, for the weeks associates with the numerical value 1 in the variable W . Therefore, you
have to mark Skip the highest value out of three options offered in the dialog box.

The new dummy variable is listed in the main window with the name given by default.

To change its name, highlight the variable DW 1, right-click and select the option
Edit attributes. To delete the variable DW , highlight it, right-click and select the option
Delete.

The data file should look as follows.

Do not forget to save all the changes in your file.
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Holiday cottages in Biscay

a. Highlight all the discrete variables that appear in the main window (LOC, BE, LK,
NP, WIFI, Q, C), clik

Add --> Dummies for selected discrete variables

and mark Encode all values in the dialog window.
As you may see in the window below, Gretl has generated one dummy variable for

each category of the discrete variables.

b. Edit the attributes and write down a description for each new dummy variable
explaining which category of the qualitative variable takes the value 1.
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c. Regression model to determine the average price of a room:

RPi = β1 + β2BPi + β3NRi + β4 LOCAi + β5NPVi + β6NPRi + β7NPNi +

+ β8 LKVi + β9 LKNi + β10BEVi + β11BENi + β12WiFiFi + β13WiFiNi +

+ β14QYi + β15CYi + ui

The qualitative variables are included in the model by means of the dummy variables
generated previously. For each qualitative variable, we introduce as many dummy vari-
ables as the number of categories minus 1. The categories not included in the model,
which make up the reference group, are: “being in the town center”, “being inside a
natural park”, “being less than 1 km from a beach”, “being less than 1 km from a lake”,
“not offer WiFi access”, “not having the Tourism Quality Q certificate” and “not having
the Commitment to Tourism Quality Award”.

β1: the expected price of a room (in euros) in a holiday cottage in the town center, inside
a natural park, less than 1 km from a beach and a lake, without WiFi access and
that does not have neither Tourism Quality Q certificate nor the the Commitment
to Tourism Quality Award, when the variables price of breakfast and number of
rooms take the value zero.

β2: the expected increase in the price of a room (in euros) when the price of the breakfast
increases by e1 holding the rest of the explanatory variables (number of rooms,
location, proximity to a natural park, a beach and a lake, WiFi access and having
a Q certificate or a Commitment to Tourism Quality Award) constant.

β3: the expected increase in the price of a room (in euros) when the number of rooms
increases by 1 unit holding the rest of the explanatory variables (price of breakfast,
location, proximity to a natural park, a beach and a lake, WiFi access and having
a Q certificate or a Commitment to Tourism Quality Award) constant.

β4: the expected difference in the price of a room between one holiday cottage that is
far from the town center and other that is in the town center holding the rest of the
explanatory variables (price of breakfast, number of rooms, proximity to a natural
park, a beach and a lake, WiFi access and having a Q certificate or a Commitment
to Tourism Quality Award) constant.

β5: the expected difference in the price of a room between one holiday cottage that
is more than 20 km from a natural park and other that is inside a natural park,
holding the rest of the explanatory variables (price of breakfast, number of rooms,
location, proximity to a beach and a lake, WiFi access and having a Q certificate
or a Commitment to Tourism Quality Award) constant.

β6: the expected difference in the price of a room between one holiday cottage that
is less than 1 km from a natural park and other that is inside a natural park,
holding the rest of the explanatory variables (price of breakfast, number of rooms,
location, proximity to a beach and a lake, WiFi access and having a Q certificate
or a Commitment to Tourism Quality Award) constant.

β7: the expected difference in the price of a room between one holiday cottage that is
not close to a natural park and other that is inside a natural park, holding the rest of
the explanatory variables (price of breakfast, number of rooms, location, proximity
to a beach and a lake, WiFi access and having a Q certificate or a Commitment to
Tourism Quality Award) constant.
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β8: the expected difference in the price of a room between one holiday cottage that is
more than 20 km from a lake and other that is less than 1 km from a lake, holding
the rest of the explanatory variables (price of breakfast, number of rooms, location,
proximity to a natural park and a beach, WiFi access and having a Q certificate or
a Commitment to Tourism Quality Award) constant.

β9: the expected difference in the price of a room between one holiday cottage that is not
close to a lake and other that is less than 1 km from a lake, holding the rest of the
explanatory variables (price of breakfast, number of rooms, location, proximity to a
natural park and a beach, WiFi access and having a Q certificate or a Commitment
to Tourism Quality Award) constant.

β10: the expected difference in the price of a room between one holiday cottage that is
more than 20 km from a beach and other that is less than 1 km from a beach, holding
the rest of the explanatory variables (price of breakfast, number of rooms, location,
proximity to a natural park and a lake, WiFi access and having a Q certificate or a
Commitment to Tourism Quality Award) constant.

β11: the expected difference in the price of a room between one holiday cottage that is
not close to a beach and other that is less than 1 km from a beach, holding the
rest of the explanatory variables (price of breakfast, number of rooms, location,
proximity to a natural park and a lake, WiFi access and having a Q certificate or a
Commitment to Tourism Quality Award) constant.

β12: the expected difference in the price of a room between one holiday cottage that
offers free WiFi access and other that does not offer WiFi, holding the rest of the
explanatory variables (price of breakfast, number of rooms, location, proximity to
a natural park, a beach and a lake, and having a Q certificate or a Commitment to
Tourism Quality Award) constant.

β13: the expected difference in the price of a room between one holiday cottage that offers
WiFi for an additional fee and other that does not offer WiFi, holding the rest of
the explanatory variables (price of breakfast, number of rooms, location, proximity
to a natural park, a beach and a lake, and having a Q certificate or a Commitment
to Tourism Quality Award) constant.

β14: the expected difference in the price of a room between one holiday cottage that has
the Q certificate and other that has not, holding the rest of the explanatory variables
(price of breakfast, number of rooms, location, proximity to a natural park, a beach
and a lake, WiFi access and having a Commitment to Tourism Quality Award)
constant.

β15: the expected difference in the price of a room between one holiday cottage that
has won Commitment to Tourism Quality Award and other that has not, holding
the rest of the explanatory variables (price of breakfast, number of rooms, location,
proximity to a natural park, a beach and a lake, WiFi access and having a Q
certificate) constant.

Do not forget to save all the changes in the file cottages.gdt.
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Registered vehicles

The effects we want to include in the model are both qualitative and have two cate-
gories each.

crisis / no crisis plan PIVE / no plan PIVE

Since we have to include 1 dummy variable for each qualitative variable (number of
categories minus 1), we only need the following dummy variables:

crisis : takes the value 1 for the crisis period (from October 2008 onwards), and 0 other-
wise.

PIVE : takes the value 1 from November 2008 until June 2010, and 0 otherwise.

Both are dummy variables by observation range, therefore to generate them click

Add --> Observation range dummy

and write down in the dialog box the period when the dummy variable takes the value 1
and the name of the variable.

The two new dummy variables are listed in the main window with the description
Gretl assigns by default.
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Edit the attributes of these two variables to clarify their description.

Do not forget to save all the changes in the file vehicles.gdt.

Trend and seasonality

Beach umbrella rental

To generate a trend variable, click

Add --> Time trend

This command generates a new trend variable that takes the values 1, 2, ..., 22.
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The main window shows the trend variable generated.

Do not forget to save all the changes to the file umbrellas.gdt.

Regression model to determine the number of rented umbrellas:

Ut = β1 + β2 Pt + β3 Tt + β4WWt + β5 timet + ut

β5 = the expected increase in the number of umbrellas rented from one week to the
next, holding the rest of the explanatory variables fixed.

Registered vehicles

To generate a time trend, click

Add --> Time trend

To generate seasonal dummy variables, click

Add --> Periodic dummies

The trend variable takes the values 1, 2, ..., 108, and the twelve dummy variables are
defined as follows:

dmjt =

{
1 if observation t ∈ month i
0 otherwise

j = 1, 2, . . . , 12



OCW 2014 Pilar González and Susan Orbe

The trend and dummy variables are listed in the main window.

Do not forget to save all changes in the file.gdt.

Regression model to determine the number of vehicles registered in the Basque Country
as a function of the price of Brent, the Basque IPI, the economic crisis, the plan PIVE, a
linear trend and a seasonal effect.

RVt = β1 + β2BOPt + β3 IPIBCt + β4 crisist + β5 PIV Et + β6 timet +

+ β7 dm1t + β8 dm2t + β9 dm3t + β10 dm4t + β11 dm5t + β12 dm6t +

+ β13 dm7t + β14 dm8t + β15 dm9t + β16 dm10t + β17 dm11t + ut

The dummy variable dm12 corresponding to the month of December has not been
included in the model.

e) Expected number of registered vehicles for November 2007:

E(RV2007:11) = β1 + β2BOP2007:11 + β3 IPIBC2007:11 + β6 time2007:11 + β17

= β1 + β2 62.82 + β3 1.95 + β6 47 + β17

Expected number of registered vehicles for July 2009:

E(RV2009:7) = β1 + β2BOP2009:7 + β3 IPIBC2009:7 + β4 + β5 + β6 time2009:7 + β13

= β1 + β2 46.459 − β3 25.296 + β4 + β5 + β6 67 + β13
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Expected number of registered vehicles for December 2012:

E(RV2012:12) = β1 + β2BOP2012:12 + β3 IPIBC2012:12 + β4 + β6 time2012:12

= β1 + β2 82.78 − β3 8.94 + β4 + β6 108


