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LEARN BY DOING:

Need help?

Running a logistic regression s oo o
and interpreting results http://nces.ed.gov/datalab




THE REGRESSION YOU’LL CREATE

This tutorial will guide you through the steps taken to create the logistic regression shown below.

Logistic Regression Analysis of Applied for federal aid based on Citizenship and Total inceme: Parents and

independent
O EXPAND ALL _*
ODDS RATIO RESULTS &
REGRESSION MODEL INFORMATION e
| ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =
I T NV B
Intercept
Citizenship
Resident alien -0.009 0.006 -1.608 0.110
Foreign or international student 0.139 0.004 -38.379 0.000 3
Total income: Parents and independent 0.201 0.005 -43.571 0.000

Dependent variable: Applied for federal aid, reference category includes: No.
For Citizenship, reference category includes: US citizen.

The names of the variables used in this regression are: CINCOME, FEDAPP and CITIZEMZ. The variable names are unique
identifiers. To locate these variables, enter the variable name in the search box.

Source: U.5. Department of Education, National Center for Education Statistics, 2007-08 National Postsecondary Student Aid
Study (NPSAS:08).
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BASIC STEPS REQUIRED TO CREATE A LOGISTIC REGRESSION

1. Choose a group of students (dataset).

2. Choose a type of regression.

3. Select a dependent variable.

4. Select one or more independent variables.

5. Runyour regression.



1. CHOOSE A GROUP OF STUDENTS (DATASET)

INSTRUCTIONS

1.Drag All
undergraduates to the
Group box.

The Group box is
updated with your
selection.

Information about the
dataset and the option
to select it appearin
the Work Space.

2.Click Select in the box
labeled “were
undergraduate
students when
interviewed in 2008.”

TIP

Use the QuickSelect by
dataset name option if
you are familiar with
NCES postsecondary
studies.

NOTE

If a dataset contains
more than one weight
variable, you will be
prompted to select one.

PowerStats
GROUP

QuickSelect by dataset n

& PRE-ELEMENTARY

WORK SPACE

3 SCHOOLS AND STAFFING SURVEY
& SCHOOL SURVEY ON CRIME AND

Group All undergraduates

My Preferences | PowerStats Home | Datalab | Log out

Older years

SAFETY were undergraduate students were undergraduate students were undergraduate students
when interviewed in 2012. when interviewed in 2008. when interviewed in 2004.
& EDUCATION LONGITUDINAL STUDY

© POSTSECOMDARY Includes:
» General demographics
=E3iE » Types of aid and amounts
® Beginning college students received

* Cost of attending college

® All undergraduates

raduating college seniors

* Combinations of work, study,

and borrowing

* Enrollment patterns

® Graduate students

® Faculty Approximate number of

respondents: 95,000

Study name:

Mational Postsecondary Student Aid
Study: 2012 Undergraduates

Visit study website

View technical information

View all variable information, by
subject

View all variable information, by
variable name

E\ﬁew example tables

Includes:
* General demographics
* Types of aid and amounts
received
* Cost of attending college
* Combinations of work, study,
and borrowing

* Enrollment patterns

Approximate number of
respondents: 113,500

Study name:

National Postsecondary Student Aid
Study: 2008 Undergraduates

Visit study website

Viiew technical information

View all variable information, by

Includes:
* General demographics
* Types of aid and amounts
received
* Cost of attending college
* Combinations of work, study,
and borrowing

* Enrollment patterns

Approximate number of
respondents: 79,900

Study name:

National Postsecondary Student Aid
Study: 2004 Undergraduates

Visit study website

View technical information

View methodology report

subject
View all variable information, by

View all variable information, by

subject

variable name

E\ﬁew example tables

View all variable information, by

variable name

E View example tables



2. CHOOSE A TYPE OF REGRESSION

INSTRUCTIONS

1. Click the Logistic
Regression icon.

TIP

Click See examples under
each regression type to
learn more.

PowerStats
All undergraduates: 2008 (NPSAS2008UG)

CHOOSE TYPE OF REGRESSION

LINEAR
REGRESSION

Appropriate for continuous or ordered
categorical dependent variables. Linear
regression estimates the linear
relationship, or best-fit line, between each
independent variable and the dependent
variable while controlling for all other
independent variables.

See examples I@ (66 KB)

LOGISTIC
REGRESSION

Appropriate for dependent variables that
take on two values, typically zero and one,
or that are recoded into two values.
Logistic regression estimates the
relationship between each independent
variable and the probability that the
dependent variable equals one while
controlling for all other independent
variables.

See examples I@ (72 KB)

Usage Statistics | PowerStats Home | Datalab | Log out

CORRELATION
MATRIX

Measures the linear association between a
pair of variables. For a user-defined list of
variables, PowerStats produces the
correlation for each pair and presents them
in @ matrix.

See examples I@ (66 KB)



3. SELECT A DEPENDENT VARIABLE

INSTRUCTIONS POWe rSfCl |'S Usage Statistics | My Preferences | PowerStats Home | Datalab | Logout
All undergraduates: 2008 (NPSAS2008UG) FIND mmm.* Enter search terms ] [ 6o |

1. Click o next to ALL VARIABLES a
Financial aid to view
available variables.

WORK SPACE >> Logistic Regression Clear All L eate Regression

i

MY VARIABLES A Download Regression Specifications

FREQUENTLY USED VARIABLES ¥

2. C|ICkAppIIedf0r @ Continuous variable H

C ical variabl
federal aid. ® bategorical variable ::::;':ﬁ:‘:ent Working Title — Dependent variable by independent variable.

& Employment Drag desired
The Variable play variable here - . . . :

& Enroliment

Description screen # B 2 2 #

Aid total amount

3. Click View descriptive * # # # #
Drag desired

Dependent VariabII Drag desired variable here I

m

# # # # #

statistics . Note that Cumulative amount borrowed for variable here # # # # #
Applied for federal aid undergrad # = # # #
1S a.catego.rlcal Expected Family Contribution . . . . .
variable with two Federal Pell grant

# # # # #

values, No (0) and Yes

Institutional grants total

Drag desired # # # 2 #
(1) . o . variable here
Institutional merit-only grants
P # # # # #
4 Drag Ald tOtCI/ amount Parent PLUS loan total
to the Dependent Private (alternative]} loans aj m h T
Variable box. Stafford total subsidized and B8 Add variable Filter 1 Optional. Drag desired variable here
unsubsidized
Reorder Variables Filter 2 Optional. Drag desired variable here
The Usage Opt|on State grants total
Add Filter
screen appears. Student budget (attendance
adjusted)
TIP Student budget minus all aid
Use the Find Variables Student budget minus all grants
option to search for Student budget minus EFC
variables by name and <2
keyword.



3. SELECT A DEPENDENT VARIABLE, cont’d.

5. Click No for the reference or OPTIONS ¥ CLOSE
base group. Usually it is most
logical to code dummy
variables like this, with Yes MAKE MY OWN CATEGORIES @
representing the presence of
USE DEFAULT CATEGORIES =

the phenomenon (having
applied for federal aid) and

No representing the absence r'-"L|:I|'J|iEI:| for federal aid
of the phenomenon.

F

E View descriptive statistics
Select a reference category:

Reference

Grelp No. Category
o 0 Mo
3] 1 Yes




4. SELECT INDEPENDENT VARIABLE 1

INSTRUCTIONS

Click & nextto
Student’s characteristics
to view available
variables.

Click on Citizenship.

The Variable Description
screen appears.

Click on the View
descriptive statistics tab.
Note that 94% of the
survey respondents are
US citizens.

Drag the variable
Citizenship to the first
Independent Variables
box.

POWerSfCI |’S Usage Statistics | My Preferences | PowerStats Home | Datalab | Logout
All undergraduates: 2008 (NPSAS2008UG) FIND VARIABLES Enter search terms m
W LaTegorical varnaoie

: WORK SPACE >> Logistic Regression & Clear All Create Regression
& Academics
@ Tnlmen Download Regression Specifications
¥ Enrollment B X .
Dependent Variable | Applied for federal aid Floear Eleai
O Financial aid Ind d "
7 Independent P . . .
© Institutional characteristics Variables Working Title — Dependent variable by independent variable.
N T R RS
& Student's characteristics H Drag desired
Age as of 12/31/07 varizble here # # # # #

Citizenship X CLOSE & &
i g = o # #
Credrlt cards: Balance due on all Printvariable information  —
credit cards
Student's citizenship status during the 2007-08 academic year. Based on the # #
Dependency and marital status student interview, institutional records, and the federal financial aid
(separated is unmarried) application. If these sources conflicted, non-citizen status was given # #
precedence, in the order of "foreign or international student,” then "resident
Dependency status alien." However, all interview respondents who indicated they were born in E3 #*
the U.5. were assumed to be U.5. Citizens.
Dependent parent income # =
Variable categories are: US citizen, Resident alien, and Foreign or international =
English is the primary language student. £ #
Gender 3 E . m E . & &
Use variable View descriptive statistics Get mere info
Independent student and spouse # #
income
Value Percentage Value label
Marital status s
1 94.20 US citizen L |
Military type 2
2 445 Resident alien
Parent’s highest education level >
3 1.35 Foreign or international
Racefethnicity (with multiple) student -
—

Residence while enrolled

Single parent independent
students

Total income by dependency

Veteran status b

4



4. SELECT INDEPENDENT VARIABLE 1, cont’d.

5. Click US citizen to use it as OPTIONS X CLOSE
the reference group.
G MAKE MY OWN CATEGORIES o
enerally, you want to
lect th t ith th
celect the category with the USE DEFAULT CATEGORIES =

largest number of responses

as the reference group. i
Recall from the last page Citizenship
that 94% of survey

respondents are US citizens.

PowerStats will assign a E View descriptive statistics

value of zero to all US
citizens and a value of one

Select a reference category:

to all non-US citizens.
Reference
6. To make this distinction Ernup No. Eabegnry
clear in the regression
output, change the default E 1 U5 citizen
variable label from
Citizenship to Non-citizen. 3] Z Resident alien
7. Click Save. 5] 3 Foreign or international student




4. SELECT INDEPENDENT VARIABLE 2

INSTRUCTIONS

1.

In the Find Variables box,
enter “income.”

The matching variables
appears in Search Results.

Click Total income: Parents
and independent.

In the Variable Information
screen appears.

Click Independent variable.

The Continuous Variable
screen appears.

Click As a continuous
variable.

The Variable Options screen
appears.

Leave Consider zero as
missing value unchecked
and click Save.

POWGFS?CII’S Usage Statistics | My Preferences | PowerStats Home | Datalab | Logout
All undergraduates: 2008 (NPSAS2008UG)

FIND VARIAELEYQ income m

LIS == WORK SPACE >> Logistic Regression w Change & ClearAll L7 Create Regression
MY VARIABLES a Download Regression Specifications
FREQUENTLY USED VARIABLES ¥

) ) Dependent Variable| Applied for federal aid Pl ciear B Eaic
@ Continuous variable 7]
@ Categorical variable Independent i

Variabl Working Title — Logistic Regression Analysis of Applied for federal aid based on Citizenship
ariables

. Citizenship
Total income by dependency

= # # # # #
Adjusted Gross Income (AGI
. (AGD # # # # #
Total income: Parents and Total income: Parents and independent X CLOSE
independent # #
= -
Print variable information

Dependent parent income # #

Total income in 2006 for independent students (DEPEND=2) or parents of
Dependent student income dependent students (DEPEND=1). The 2006 calendar year income was used in # #

the federal need analysis to determine financial aid eligibility for the 2007-08
Received federal benefit: academic year. This is a continuous variable. # #
Supplemental Security Income L
Benefits £ #
Student budget as percent of E Use variable m\ﬁew descriptive statistics E Get more info 2 &
income

Click an option below to use this variable. # #
Tuition as percent of income
Independent student and spouse Independent variable
income
Dependent variable -
: r

Dependent student income mFiIter |

quartiles for 6 states

TIP: You can also drag and drop this variable to the workspace.

B =

Independent student income
quartiles for 6 states

Income percentile rank for all
students

Income percentile dependent
students

Income percentile independent
students

Tt e e e el S

10



5. RUN THE REGRESSION

INSTRUCTIONS

1. Click Create Regression.
The Advanced Options _ :
screen appears.

2. Without selecting

additional statistics, click ADVANCED OFTIONS Wi
Next. Do you want to include a Correlation Matrix with your output?
Yes
P S " b . Mo. Run my regression with no additional statistics.
owerStats wi egin to
. Calculating Variance Inflation Facter (725 KE, PDF)
process the regression.

M

11



INTERPRETING LOGISTIC REGRESSION RESULTS

INTERPRETING LOGISTIC REGRESSION
STANDARDIZED COFFICIENTS

PowerStats reports the results of
logistic regression in terms of
standardized regression coefficients
(also called beta weights). Although
standardized coefficients do not have
any substantive interpretation, they
share a single scale, and therefore can
be compared with each other to assess
relative magnitudes.

In this example, the comparison
implies that the relationship between
Total income and Applied for federal aid
(-0.201) is over 20 times as strong as
the relationship between Resident alien
and Applied for federal aid (-0.009).

Logistic Regression Analysis of Applied for federal aid based on Citizenship and Total income: Parents and
independent

LY EXPAND ALL
ODDS RATIO RESULTS o
REGRESSION MODEL INFORMATION [+
ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =
I I N N
Intercept
Citizenship
-0.009 0.006 -1.608 0.110
Foreign or international student -0.139 0.004 -38.379 0.000 3

Total income: Farents and independent -0.201 0.005 -43.571 0.000

Dependent variable: Applied for federal aid, reference category includes: No.
For Citizenship, reference category includes: US citizen.

The names of the variables used in this regression are: CINCOME, FEDAPP and CITIZENZ. The variable names are unique
identifiers. To locate these variables, enter the variable name in the search box.

Source: LL5. Department of Education, National Center for Education Statistics, 2007-08 National Postsecondary Student Aid
Study (NPSAS:08).

1

4 b
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INTERPRETING LOGISTIC REGRESSION RESULTS, cont’d.

INTERPRETING LOGISTIC REGRESSION
ODDS RATIOS

Odds ratios represent the proportional
change in the probability that the
dependent variable equals one for each
additional unit of the independent
variable, all else equal. For example,
the odds of resident aliens applying for
financial aid are only 0.900 as great as
the odds of US citizens applying,
holding Total income constant. In other
words, resident aliens are almost 10%
less likely than US citizens to apply for
financial aid, all else equal.

In addition, PowerStats reports the
natural logarithm, also known as the
unstandardized coefficient, of each
odds ratio. The log-odds ratio can be
used to calculate the predicted
probability that the dependent variable
equals one for specific values of any
independent variable.

Note

Although the odds ratio for Total
income would seem to imply that
income has no relationship with
applying for financial aid, the t-statistic
reveals a statistically significant
negative association that is rounded to
1.000.

Logistic Regression Analysis of Applied for federal aid based on Citizenship and Total income: Parents and
independent

s

(7 EXPAND ALL *

0DD5 RATIO RESULTS =

Intercept 2.364 2.269 2463 41421 0.000 0.860
Citizenship r
R R
Foreign or international student 0.002 0.000 0.009 -7.542 0.000 -6.424

Total income: Parents and independent 1.000 1.000 1.000 -36.658 0.000 0.000

Dependent variable: Applied for federal aid, reference category includes: No.
For Citizenship, reference category includes: US citizen.

The names of the variables used in this regression are: CINCOME, FEDAPF and CITIZEMZ. The variable names are unique
identifiers. To locate these variables, enter the variable name in the search box.

Source: U.5. Department of Education, National Center for Education 5tatistics, 2007-08 National Postsecondary Student Aid
Study (NP5SAS:08).

4 b
REGRESSION MODEL INFORMATION L+
ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =

o
I I P D .
4 b
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INTERPRETING LOGISTIC REGRESSION RESULTS, cont’d.

INTERPRETING CONFIDENCE Logistic Regression Analysis of Applied for federal aid based on Citizenship and Total income: Parents and
INTERVALS independent

PowerStats reports 95%

confidence intervals for
odds ratios. 0DDS RATIO RESULTS -

For illustration, the 95% Upper I
confidence interval for 95, P

Resident alien runs from

&7 EXPAND ALL

s

0.803 to 1.009. Intercept 2.364 2.269 2.463 41421 0.000 0.860 |
Citizenship r

Resident alien 0.900 -1.817 0.07 -0.105

Foreign or international student 0.002 0.000 0.009 -7.542 0.000 -6.424

Total income: Parents and independent 1.000 1.000 1.000 -36.658 0.000 0.000

Dependent variable: Applied for federal aid, reference category includes: No.
For Citizenship, reference category includes: US citizen.

The names of the variables used in this regression are: CINCOME, FEDAPP and CITIZENZ. The variable names are unigue
identifiers. To locate these variables, enter the variable name in the search box.

Source: U.5. Department of Education, National Center for Education Statistics, 2007-08 National Postsecondary Student Aid
Study (MP5SAS:08).

4 b
REGRESSION MODEL INFORMATION L+
ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =

-
| ... | .. | | ___ N
4 b

14



INTERPRETING LOGISTIC REGRESSION RESULTS, cont’d.

Student’s tis the ratio of the Logistic Regression Analysis of Applied for federal aid based on Citizenship and Total income: Parents and

logistic regression coefficient independent

(reported under Ln(Odds Ratio))

divided by the standard error. If ' EXPAND ALL _*

the absolute value of t is greater
than or equal to a critical value

(typically 1.96 except for small
be statistically significant at the e

95% confidence level. That means Intercept 2.364 2.269 2.463 41.421 0.000 0.860
that even if the true coefficient
were as much as two standard

errors higher or lower than what Resident alien 0.900 0.803 1.009 1817 0.071 0,105

is estimated by the regression, it
would still be different than zero. Foreign or international student 0.002 0.000 0.009 -7.542 0.000 -B.424

ODDS RATIO RESULTS =]

Citizenship

. . Total income: Parents and independent 1.000 1.000 1.000 -36.658 0.000 0.000
In the case of Resident alien, the
t-statistic is -1.817. Its absolute i

value, 1.817, is less than 1.96, so Depe_n!:lent v;r]ahle:Appﬁed for fed_eral aid, refergpce category includes: No.
For Citizenship, reference category includes: U citizen.

the coefficient for Resident alien

is not statistically significant at The names of the variables used in this regression are: CINCOME, FEDAPP and CITIZENZ. The variable names are unigue
the 95% level identifiers. To locate these variables, enter the variable name in the search box.

Source: .5, Department of Education, National Center for Education Statistics, 2007-08 National Postsecondary Student Aid
Study (NPSAS:08).

4 I
REGRESSION MODEL INFORMATION !
ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =]

-
| ... | .. [ | . I
4 b
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INTERPRETING LOGISTIC REGRESSION RESULTS, cont’d.

The p-value, titled Probability
in this window, measures the
probability that a sample
would have yielded a
coefficient of this magnitude
due to sampling error (also
called sampling variation) if
the true value of the
coefficient were zero.
Typically, a result is considered
statistically significant if the p-
value is less than .05.

NOTE

The p-values of .000 in this
regression do not imply a zero
likelihood that the coefficients
were due to sampling error,
but instead represent very
small positive values less than
.0005, and rounded to .000.

Logistic Regression Analysis of Applied for federal aid based on Citizenship and Total income: Parents and
independent

) EXPAND ALL
0DDS RATIO RESULTS =]
e
Odds OWer Upper
Ratio 95% 95%
Intercept 2.364 2.269 2.463 41.421 0.000 0.880
Citizenship 1
Resident alien 0.900 0.803 1.009 -1.817 0.071 -0.105
Foreign or international student 0.002 0.000 0.009 -7.542 0.000 -8.424
Total income: Parents and independent 1.000 1.000 1.000 -36.658 0.000 0.000

Dependent variable: Applied for federal aid, reference category includes: No.
For Citizenship, reference category includes: U5 citizen.

The names of the variables used in this regression are: CINCOME, FEDAPP and CITIZEMZ. The variable names are unique
identifiers. To locate these variables, enter the variable name in the search box.

Source: U.5. Department of Education, National Center for Education Statistics, 2007-08 National Postsecondary Student Aid
Study (NPSAS:08).

4 I
REGRESSION MODEL INFORMATION L
ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =]

e
I T T T e
4 L4
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OTHER FEATURES IN LOGISTIC REGRESSION

OTHER FEATURES Logistic Regression Analysis of Applied for federal aid based on Citizenship and Total income: Parents and

independent
PowerStats reports other

information from a logistic
regression, organized in the

]

&7 EXPAND ALL

following areas: ODDS RATIO RESULTS o
1 Model information REGRESSION MODEL INFORMATION E
(sample size, variable ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =
names, estimation I
method) MEASURES OF FIT 1+
HYPOTHESIS TESTING RESULTS o+

2. Statistics for hypothesis
testing

3. Measures of goodness of
fit

Click on the corresponding
to view this information.

17
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