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LEARN BY DOING:

Need help?

Running a linear 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 linear regression shown below.

Linear Regression Analysis of Aid total amount based on Citizenship and Total income: Parents and independent

£ EXPAND ALL “
REGRESSION MODEL INFORMATION =
ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =
E
o Lower Upper
95% 95%
Intercept 6181.912 47273 130.769 0.000 6058.688 6275.135
Citizenship
Resident alien -1286.157 160.139 -8.031 0.000 -1601.952 -5970.363
Foreign or international student -3230.233 228.517 -14.260 0.000 -3676.925 -2733.54M =
Total income: Parents and independent -0.003 0.001 -3.833 0.000 -0.004 -0.001

Dependent variable: Aid total amount, .
For Citizenship, reference category includes: US citizen.

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

Source: U5, Department of Education, National Center for Education Statistics, 2007-08 National Postsecondary Student Aid
Study (MPSAS:08).

L] b
STAMDARDIZED FULL SAMPLE REGRESSION COEFFICIENTS ERI
HYPOTHESIS TESTING RESULTS o
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BASIC STEPS REQUIRED TO CREATE A LINEAR 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. Run your 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 datasetn

& PRE-ELEMENTARY

£ SCHOOLS AND STAFFING SURVEY
& SCHOOL SURVEY ON CRIME AND

SAFETY

& EDUCATION LONGITUDINAL STUDY

& POSTSECONDARY
& Students

# Beginning college students

® All undergraduates

raduating college seniors
® Graduate students

® Faculty

My Preferences | PowerStats Home | Datalab | Logout

WORK SPACE

Group

All undergraduates

Older years

were undergraduate students were undergraduate students were undergraduate students
when interviewed in 2012 when interviewed in 2008. when interviewed in 2004.

Includes:

* General demographics

* Types of aid and amounts
received

* Cost of attending college

* Combinations of work, study,
and borrowing

* Enroliment patterns

Approximate number of
respondents: 95,000

Study name:

National Postsecondary Student Aid
Study: 2012 Undergraduates

Visit study website

View technical information

View methodology report

View all variable information, by
subject

View all variable information, by
variable name

m\ﬁew example tables

Includes:

* (eneral 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

View technical information

View methodology report

Viiew all variable information, by
subject

Viiew all variable information, by
variable name

m View example tables

Includes:
* General demographics

* Types of aid and amounts
received

* (Cost of attending college

* Combinations of work, study,
and borrowing

* Enroliment 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

View all variable information, by
subject

View all variable information, by

variable name

E View example tables



2. CHOOSE A TYPE OF REGRESSION

INSTRUCTIONS

1. Click the Linear
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 E (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 E (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, Power5tats produces the
correlation for each pair and presents them
in a matrix.

See examples E (66 KB)



3. SELECT A DEPENDENT VARIABLE

INSTRUCTIONS P S
ower fCl |'S Usage Statistics | My Preferences | PowerStats Home | Datalab | Logout
1. Click next to Financial All undergraduates: 2008 (NPSAS2008UG) FIND VARIABLES
aid to view available - ’ :
variables LSS A “l WORK SPACE >> Linear Regression ¥ Change & ClearAll L7 Create Regression
’ MY VARIABLES & Download Regression Specifications
2.Click Aid total amount. O Y .
& Conti iabl H Dependent Variable} Drag desired variable here
ontinuous variable
The Variable ® Categorical variable :‘I':I::!;:!I:sdent Working Title — Dependent variable by independent variable.
Drag desired
appears. & Emplayment varioble here : . . .
& Enrallment
. . . . # # # #
3. Click View descriptive H|
statistics. Note that Aid . i # # # #
.
total amountis a " " . "
continuous variable Applied for federal aid Optional.
with a minimum value Cumulative amount borrowed for Dra_g desired & L i &
A undergrad variable here
of 0 and a maximum # # # #
value of 59,020 Expected Family Contribution o . o o
Federal Pell grant
. # # # #
4. Drag Aid total amount Institutional grants total Optional.
to the Dependent Drag desired : : : :
Institutional merit-only grants

Variable box. L4 | variable here o . . .
Parent PLUS loan total

The Usage Optlon Iayer Private (alternative) loans < m | »
appears. Stafford total subsidized and B& Add variable Filter 1 Optional. Drag desired variable here
unsubsidized .
Reomenlatiables Filter 2 Optional. Drag desired variable here
TIP State grants total
Use the Find Variables =3 ada Fier
A Student budget (attendance

option to search for adjusted)
variables by name and

Student budget minus all aid

keyword.

Student budget minus all grants

Student budget minus EFC



3. SELECT A DEPENDENT VARIABLE, cont’d.

INSTRUCTIONS

Usage Options X CLOSE

5. Select As a continuous variable.

The Continuous variable screen How do you want to use this variable?
appears.

Note: You're selecting this option |:| Az 3 continuous variable
because Total aid amount is the

dependent variable in a linear
regression. ") As a categorical variable

6. Click Save.

Do not check Consider zero as a
missing value because it is
possible for undergraduate E‘ﬂ“ﬁ““‘ﬂ“i v_a riahIE ¥ CLOSE
students to receive no aid, and
therefore, have zero as the aid
amount.

Aid total amount

Note: This variable is continuous.

=3 R ..
Consider zero as missing value

CANCEL




4. SELECT INDEPENDENT VARIABLE 1

INSTRUCTIONS

POWGFS‘[‘CI?S Usage Statistics | My Preferences | PowerStats Home | Datalab | Logout

1. Click the Y nextto All undergraduates: 2008 (NPSAS2008UG) FIND VARIABLES Enter search termms o
Student’s characteristics

W L_dtegorical vanaoie

to view available FR— WORK SPACE >> Linear Regression ¥ Change & Clear All Create Regresslon
variables. Download Regression Specifications
& Employment
. s . O Enroll A
2. Click Citizenship. nrefiment Dependent Variable| Aid total amount Flcear Blean
p
© Financial aid Ind d b
— | Independent - . . .
The Variable Information © Institutional characteristics Variables Working Title — Dependent variable by independent variable.
I S N
screen appears. @ Student's characteristics I H Drag desired
Age as of 12/31/07 variable here # # # #
3. Click the View descriptive Giizenship Citizenship xciose | # #
statistics tab. Note that application. It tNese soUrces ConTiicred, NoN-CitiZen Status was gven
o Credit cards: Balance due on all precedence, in the order of "foreign or international student,” then “resident i &
94% of the su rvey credit cards alien.” However, all interview respondents who indicated they were born in . .
the U.5. were assumed to be U.5. Citizens.
respondents are US Dependency and marital status
citizens. (separated is unmarried) Variable categories are: U5 citizen, Resident alien, and Foreign or international | # #
student.
Dependency status # #
4. Drag the variable Dependent parent income E Use variable E View descriptive statistics E Get more info # #
Citizenship to the first
Inde endZnt Variables English is the primary language # #
P = Value Percentage Value label
box. Gender # #
1 I 0420 US citi =
Independent student and spouse — I # #
. income 2 445 Resid, li
The Usage Option layer ssident alen
Marital status 3 135 Foreign or international e
appears.
student |
Military type
Parent’s highest education level Weight used in frequency: (WTAO00)
Race/ethnicity (with multiple) ~

— e

Residence while enrolled

Single parent independent
students

Total income by dependency

Veteran status o

4



4. SELECT INDEPENDENT VARIABLE 1, cont’d.

5. Click US citizen to use it as OPTIONS X CLOSE
the reference group.
Generally, you want to MAKE MY OWN CATEGORIES &
select the category with the
U5E 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 Select a reference category:

citizens and a value of one
to all non-US citizens.

Reference
6. To make this distinction No. Category

: ) Group
clear in the regression

output, change the default 1 US citizen
variable label from
Citizenship to Non-citizen. = 2 Resident alien

7. Click Save. = 3

Foreign or international student




4. SELECT INDEPENDENT VARIABLE 2

INSTRUCTIONS

1.

In the Find Variables box,
enter “income.”

The matching variables
appear in Search Results.

Click Total income: Parents
and independent.

The Variable Information
screen appears.

Click Independent variable.

The Continuous Variable
screen appears.

Select As a continuous
variable.

The Variable Options screen
appears.

Leave Consider zero as
missing value unchecked
and click Save.

PowerStats

All undergraduates: 2008 (NPSAS2008UG)

ALL VARIABLES 'Y
MY VARIABLES 'Y
FREQUENTLY USED VARIABLES ¥

@ Continuous variable A
® Categorical variable

@ Search result I
Total income by dependency
Adjusted Gross Income (AGI)

I Total income: Parents and I
independent

Dependent parent income

Dependent student income
Received federal benefit:
Supplemental Security Income

Benefits

Student budget as percent of
income

Tuition as percent of income

Independent student and spouse
income

Dependent student income
quartiles for 6 states

Independent student income
quartiles for 6 states

Income percentile rank for all
students

Income percentile dependent
students

Income percentile independent
students

Tnrama narrant Af nrsarte loual

m

Usage Statistics | My Preferences | PowerStats Home | Datalab | Logout

FIND VARIABLEQ income

WORK SPAC near Regression

ate Regression

Download Regression Specifications

Clear ﬂ Edit

Dependent Variable | Aid total amount

Ind!:pendent Working Title — Linear Regression Analysis of Aid total amount based on Citizenship
Variables
Standard Error p-value
Citizenship
# # # #
# # # #
Total income: Parents and independent X CLOSE .
Print variable information # #
Total income in 2006 for independent students (DEPEND=2) or parents of
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
academic year. This is a continuous variable. # #
# #
E Use variable ﬂ\fiew descriptive statistics E Get more info # %
Click an option below to use this variable. # #
: :
Independent variable
Dependent variable -

D
m Filter |

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

[~



5. RUN THE REGRESSION

INSTRUCTIONS

1. Click Create Regression.

The Advanced Options : :
screen appears.
2. Without selecting
additional statistics, click 'ADVANCED OPTIONS e
Next. . Do you want to include a Correlation Matrix with your output?

. . Yes
PowerStats will bEgIn to Na. Run my regression with no additional statistics.
process the regression.

Calculating Variance Inflation Factor (725 KB, PDF)

nl




INTERPRETING LINEAR REGRESSION RESULTS

INTERPRETING COEFFICIENTS Linear Regression Analysis of Aid total amount based on Citizenship and Total income: Parents and independent
The coefficient for the intercept
or constant is the expected
value of the dependent variable
if all independent variables REGRESSION MODEL INFORMATION L+
were set to zero. Here it implies
that a student with a zero value
for both Non-citizen (that is, a
US citizen) and Total income Upper

Aid total amount of $6,182.

-

3 EXPAND ALL

ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =

-

Intercept 6181.912 47.273 130.769 0.000 6088.688 6275.135

TIP Citizenship

Often it does not make sense to

interpret the intercept at all. If Resident alien -1286.157  160.139 -8.031 0.000 -1601.952 -970.363

age in years were one of the Foreign or international student 23230233 226517 -14.260 0.000 3676925  -2783.541 E

independent variables, for
example, you should not Total income: Parents and independent -0.003 0.001 -3.833 0.000 -0.004 -0.001
calculate the expected value of

Aid total for a person zero years
old Dependent variable: Aid total amount, .

For Citizenship, reference category includes: US citizen.

The names of the variables used in this regression are: CITIZENZ, TOTAID and CINCOME. 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).

1 r
STANDARDIZED FULL SAMPLE REGRESSION COEFFICIENTS [
HYPOTHESIS TESTING RESULTS L+

L | k



INTERPRETING LINEAR REGRESSION RESULTS, cont’d.

INTERPRETING COEFFICIENTS

Resident alien and Foreign or
international student are treated as
dummy variables, where 1
represents the presence of the
category reported and zero
represents its absence (or
reference category). The -1286.157
coefficient for Resident alien
implies that a resident alien would
receive $1,286 less total aid than a
US citizen, all else equal. Similarly,
the -3230.233 value implies that a
foreign or international student
would receive $3,230 less total aid
than a US citizen, all else equal.

TIP

“All else equal” means controlling
for all other independent variables
in the regression.

Linear Regression Analysis of Aid total amount based on Citizenship and Total income: Parents and independent

REGRESSION MODEL INFORMATION

ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS

Upper
95%

61581.912 47.273

Intercept

Citizenship

Resident alien -1286.157 160.139
Foreign or international student -3230.233 226.517

Total income: Parents and independent -0.003

Dependent variable: Aid total amount, .
For Citizenship, reference category includes: US citizen.

130.769

-8.021

-14.260

-3.833

0.000

0.000

0.000

0.000

&7 EXPAND ALL

6088.688 6275.135
-1601.952 -970.363
-3676.925

-2783.541

-0.004 -0.001

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

Source: UL5. Department of Education, National Center for Education 5tatistics, 2007-08 National Postsecondary Student Aid

Study (MPSA5:08).

Motice of Revision: In August 2013, NP5AS:08 weights were revised to match weighting procedures used in NPSAS: 12,

1
STANDARDIZED FULL SAMPLE REGRESSION COEFFICIENTS

4

]
=]
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INTERPRETING LINEAR REGRESSION RESULTS, cont’d.

Linear Regression Analysis of Aid total amount based on Citizenship and Total income: Parents and independent

INTERPRETING COEFFICIENTS

The -0.003 coefficient for Total
income implies that for every
additional dollar of total income a REGRESSION MODEL INFORMATION 4
student has (as defined by
NPSAS:08), they would be
expected to receive $0.003 less in

total aid, all else equal. In other . Upper
words, for every additional 95%

$10,000 of income, a student

Fy

7 EXPAND ALL

ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =

. Interce 6181912  47.273  130.769 0.000 6085.688 6275.135
would be expected to receive $30 .
less in total aid. Citizenship
Resident alien -1286.157  160.139 -8.031 0.000 -1601.952 970.363
Foreign or international student 3230233 226517 -14.260 0.000 -3676.925 2783541

Total income: Parents and independent -0.003 0.001 -3.833 0.000 -0.004 -0.007

Dependent variable: Aid total amount, .
For Citizenship, reference category includes: US citizen.

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

Source: .5, Department of Education, Mational Center for Education Statistics, 2007-08 Mational Postsecondary Student Aid
Study (MP%AS:08).

Motice of Revision: In August 2013, NP5AS:08 weights were revised to match weighting procedures used in MPSAS: 12, P
1 b

STANDARDIZED FULL SAMPLE REGRESSION COEFFICIENTS &

4 b



INTERPRETING LINEAR REGRESSION RESULTS, cont’d.

INTERPRETING STANDARD
ERRORS

A standard error (S.E.) represents
the likely deviation of a sample
statistic from the true population
parameter due to sampling error.
S.E.s are used to create the 95%
confidence interval.

For illustration, the S.E. for
Resident alien is 160.139, and the
95% confidence interval (the
coefficient plus or minus 1.96
S.E.s) runs from -1601.952 to -
970.363.

NOTE

PowerStats computes S.E.s using
formulae that take the complex
sampling design of the survey
into account.

Linear Regression Analysis of Aid total amount based on Citizenship and Total income: Parents and independent

&7 EXPAND ALL
REGRESSION MODEL INFORMATION &
ESTIMATED FULL SAMPLE REGRESSIOMN COEFFICIENTS =

= Lower Upper
95% 25%

Intercept 6181.912 47.273 130.769 0.000 6088.688 6275.135
Citizenship
Resident alien 1286.157 8.031 0.000
Foreign or international student -3230.233 226.517 -14.260 0.000 -3676.925 -2783.54
Total income: Parents and independent -0.003 0.001 -3.833 0.000 -0.004 -0.001

Dependent variable: Aid total amount, .
For Citizenship, reference category includes: U5 citizen.

The names of the variables used in this regression are: CITIZENZ, TOTAID and CINCOME. 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 Mational Postsecondary Student Aid
Study (NPSAS:08).

Motice of Revision: In August 2013, NP5AS:08 weights were revised to match weighting procedures used in MPSASI1Z,
4 r
STANDARDIZED FULL SAMPLE REGRESSION COEFFICIENTS

4

-
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INTERPRETING LINEAR REGRESSION RESULTS, cont’d.

INTERPRETING T-STATISTICS

Student’s t is the ratio of the
estimated coefficient divided by
the standard error. If the absolute
value of t is greater than or equal
to 1.96, the coefficient is said to
be statistically significant at the
95% confidence level. This means
that even if the true coefficient
were as much as two standard
errors higher or lower than that
estimated by the regression,
there is 95% probability that the
true coefficient would still be
different from zero.

In the case of Resident alien, the
t-statistic is -8.031. Its absolute
value, 8.031, is greater than 1.96,
so the coefficient for Resident
alien is statistically significant at
the 95% level.

Linear Regression Analysis of Aid total amount based en Citizenship and Total income: Parents and independent

i EXPAND ALL
REGRESSION MODEL INFORMATION o
ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =
o
P Lower Upper
95% 95%
Intercept 6181.912 47.273 130.769 0,000 6088.658 6275.135
Citizenship
Resident alien -1286.157 160.139 -8.031 0.000 -1601.952 -570.363
Foreign or international student -3230.233 226.517 -14.260 0.000 -3676.925 -2783.541
Total income: Parents and independent -0.003 0.001 -3.833 0.000 -0.004 -0.001

Dependent variable: Aid total amount, .
For Citizenship, reference category includes: Us citizen.

The names of the variables used in this regression are: CITIZEM2, TOTAID and CINCOME. The variable names are unigque
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).

Motice of Revision: In August 2013, NPSAS:08 weights were revised to match weighting procedures used in NP5AS:12.
4 b

STAMDARDIZED FULL SAMPLE REGRESSION COEFFICIENTS o

4 k

-

m




INTERPRETING LINEAR REGRESSION RESULTS, cont’d.

INTERPRETING P-VALUES

The p-value measures the
probability that a sample
would have yielded a
coefficient of this magnitude
due to random 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.

Linear Regression Analysis of Aid total amount based on Citizenship and Tetal income: Parents and independent

3 EXPAND ALL
REGRESSION MODEL INFORMATION &
ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS =

4

-~
Lower Upper

Intercept 6181.912 47.273 130.769 0.000 6088.688 6275.135
Citizenship
Resident alien -1286.157  160.139 -8.031 -1601.952 -970.363
Foreign or international student -3230.233  226.517 -14.260 0.000 -3676.925 -2783.541
Total income: Parents and independent -0.003 0.001 -3.833 0.000 -0.004 -0.001

Dependent variable: Aid total amount, .
For Citizenship, reference category includes: US citizen.

The names of the variables used in this regression are: CITIZENZ, TOTAID and CINCOME. 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 (MPSAS:08).

Motice of Revision: In August 2013, NP5AS:08 weights were revised to match weighting procedures used in NP5AS:12.

STANDARDIZED FULL SAMPLE REGRESSION COEFFICIENTS o

4

e

m




OTHER FEATURES IN LINEAR REGRESSION

OTHER FEATURES Linear Regression Analysis of Aid total amount based on Citizenship and Total income: Parents and independent
PowerStats reports other
information from a linear
regression, organized in the

following areas: REGRESSION MODEL INFORMATION

1. Model information ESTIMATED FULL SAMPLE REGRESSION COEFFICIENTS
(sample size, variable
names, estimation
method) HYPOTHESIS TESTING RESULTS

7 EXPAND ALL

STANDARDIZED FULL SAMPLE REGRESSION COEFFICIENTS

QGQ}GE

2. Standardized coefficients L s O N

3. Statistics for hypothesis
testing

4. Measures of goodness of

fit (including R?).

Click on the corresponding
to view this information.
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