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Nuts and Bolts

Variable Selection

Inés Anchondo DrPH, RD, LD, CSP, MPH

Multiple regression is a statistical 
technique used to investigate the 
relationship between a set of inde-
pendent (predictor) variables and 
a single outcome (dependent) vari-
able. It answers the question what 
are the best variable predictors of 
an outcome? That is, what are the 
best weights (conditional contribu-
tions) to assign to each independent 
variable to make the relationship 
between dependent and indepen-
dent variables the strongest? Here, it 
is important to note that sometimes 
the weight for some variables might 
statistically be zero. This implies that 
these particular variables are not 
useful in predicting the outcome or 
dependent variable. Multiple regres-
sion results in a model or equation 
that includes the best variables that 
predict the outcome. In order to  
have the best model variable selec-
tion has to decide which variables 
might be excluded and which kept  
in the model. 

For example, a dietitian might be 
interested in knowing what makes 
people decide what food to eat for 
lunch at a certain restaurant. The 
dietitian might hypothesize that price 
of the meal is the most important 
reason for eating at the restaurant. 
The dietitian might then record what 
people say about why they eat at the 
restaurant, things like, portion size, 
amount of food, type of food, seating 
place, appeal (the way the food looks) 
and flavor and color of the food. Once 
this information has been compiled 
for several people, it is possible to 
know whether and how these vari-
ables relate to the price that people 
are paying to eat lunch at the restau-
rant. For example, variable selection 
might reveal that flavor and color are 
better predictors of the price of the 

meal than amount of food served or  
portion size or even appeal (subjec-
tive rating). This analysis may also 
show the ‘outliers’ that is, food that 
should really sell for more, given their 
characteristics such as flavor, amount, 
portion size, color, etc. 

This information can be used in a 
multiple regression analysis to build  
a regression model or equation:

Price of the meal = .6*Flavor + .8*Color

Here, the regression coefficients,  
flavor and color, represent the  
conditional contributions of each 
independent variable to the predic-
tion of the dependent variable, which 
in this example is price of the meal. 
Another way to describe this is to 
say that the variables, 
flavor and color, are 
correlated (correlated: 
means both variables 
are related) with price 
of the meal after con-
trolling for the other 
independent variables. 

The more variables 
included in the model 
or equation the higher 
the amount of variance 
(of the outcome) that 
can be explained, even 
if each variable indi-
vidually cannot explain 
much,  
resulting in a higher R2. 
The R2 is the multiple 
correlation coefficient, 
which reflects the 
degree to which two 
or more independent 
variables (or predic-
tors) are related to the 
dependent variable. 
In multiple regression, 
R2 can assume values 

between 0 and 1. In multiple regres-
sion it is also possible that indepen-
dent variables could obscure each 
other’s effects. For example, price 
could be a function of both flavor and 
type of food. The flavor effect might 
override the type of food effect, lead-
ing to a regression for flavor which 
may not be accurate. One possible 
solution to this issue is to perform 
several regressions for the indepen-
dent variables. A variable selection 
method allows for this through four 
basic approaches, with the fourth one 
being the best

1) Forward Selection – Run a  
regression with each independent  
variable and choose the indepen-
dent variable that explains the 
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most variation in the depen- 
dent variable. Then, choose a  
second independent variable  
that explains the most residual 
variation after including the  
one that explained the most,  
and recalculate regression  
coefficients. Continue until there 
are no variables that explain 
residual variation.

2) Backward Selection – Start with 
all independent variables in the 
model, then drop the least signifi-
cant, one at a time, until all that is 
left is significant variables only.

3) Stepwise Selection – Perform 
a forward selection, dropping 
variables that become no lon-
ger significant after introducing 
new independent variables. The 
Stepwise Regression method is, 
however, notorious for finding 
false patterns mostly because if 
enough independent variables 
are included it is bound to find 
significant results even though 
the model is not really useful.

4) All possible regressions is still 
another method that has become 
feasible with the development 
of the high speed computer. This 
procedure produces every single 
possible regression model. That 
is, it produces all models with 
one independent variable, then 
all models with two independent 
variables, and so on until it con-
cludes with a single model with 
all variables included. The selec-
tion of the best model or equa-
tion is not automatic but requires 
the researcher to select a model 
with statistically significant coef-
ficients and a relatively high R2. 

It is important to know that the 
development of a model includes 
many considerations and one of 
these is the decision of which vari-
ables to include. The techniques 
for variable selection are computer 
intensive and the consultation with  
a statistician is recommended.

Treasurer Report

Hello Research DPG Members

Our budget for the year allows for $18,125 of income and $20,400 in 
expenses. The fiscal year is from June to May. The expenses for the 
fiscal year are higher than the income because we need to keep our 
reserve money that is on hand to 64% of the budget, or less. Your 
Executive Committee has created a stipend for writing newsletter 
articles and for a small research seed grant to keep our reserves where 
they should be. 

As of the end of last year, we had $20,825 in income, and $23,805 in 
expenses. We still have a few expenses for the 2008-2009 fiscal year 
that will be rolling over into this year because the expenses have not 
yet been processed or submitted. As these old bills are received, the 
budget may have to shift a little. 

We have survived the economic downturn. In the last fiscal year, we 
lost a total of $3,450 from our investments. However, the last few 
months have already shown an increase in interest income, $789. Our 
membership is down a little, which decreases how much we expect as 
income for the upcoming year, currently estimated at $15,125.

Val Episcopo, MA RD 
RDPG Treasurer

Annual Budget As of July

Revenue Membership 15,125 2,344

 Grants 3000 0

 Investment 0 789

  18,125 3,133

    

Expenses Lodging 3,550 0

 Transportation 3,550 0

 Postage 85 0

 Office Supplies 25 0

 Credit Card 
Processing Fee

190 96

 Awards 8,900 0

 Food Service 4,100 0

 Printing 0 0

 Other 0 0

  20,400 96

    

 Net -2,275 3,037

    

 June 09 Reserve 15,684 18,721

  -2,275 3,037

 Reserve 13,409 21,758
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