Lab 10 - OLS Regressions Il

This lab will cover how to perform a simple OLS regression using different functional forms.

0 QuicK VIEW

» Non-linear relationships between variables include:
o Loglin:In(Y)=p4+p5,X, +¢,
o Lin-log: Y, =/, + 3, In(X,)+¢,
o Log-log: In(Y,)=f, + S, In(X,) + ¢,
B,

Reciprocal: ¥, = f3, +?+.5‘,

!

Simple Quadratic: ¥, = §, + £, X, +¢,

Simple Power: ¥, = 3, + 8, X," + &, where A is any power

Square Root: Y, = 3, + B,/ X, +¢,
Other Root: ¥, = f3, + 3,4/ X, +&,, where A represents the A-th root.

» Useful excel formulas to modify data to reflect the above relationships include:
=In(CELL) (to take the natural log of a variable)
=CELL"2  (to square a variable)
=CELLM"A  (to raise a variable to the power A)
=sqrt(CELL) (to take a square root of a variable)
=CELL*1/A (to take the A-th root of a variable)

» Proper functional form can be determined by plotting data (see scatter graphs and
trend lines in chapter 4) and referring to existing economic research and theory.
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A) Different Functional Forms
As introduced in class, the relationship between two variables can be expressed in many non-linear

ways. Often the relationship between two variables can be estimated by plotting those two variables

data (see scatter graphs and trend lines in chapter 4) or referring to existing research and theory.

>
>

YV V. VYV VYV V

Log-Lin: In(Y,) = B, + B, X, + &,
Lin-Log: Y, = B, + S, In(X,) + &,
Log-Log: In(Y,) = B, + B, In(X,) + &
By

t

Simple Quadratic: Y, = £, +,82th + &,

Reciprocal: Y, = B, + —=+ ¢,

Simple Power: Y, = 3, + 3,X,” + &,, where A is any power

Square Root: Y, = B, + S,/ X, + &,
Other Root: Y, = B, + B,4/ X, + &, where A represents the A-th root.

Plus others

B) Adjusting variables

Both the X and Y variables can be modified to fit the above functional forms using the following

equations (Where CELL refers to the excel cell location of the data):

=In(CELL) (to take the natural log of a variable)
=CELL"2 (to square a variable)
=CELL"A (to raise a variable to the power A)

=sqrt(CELL) (to take a square root of a variable)
=CELLM1/A (to take the A-th root of a variable)

C) OLS

An OLS estimation of the non-linear relationship between two variables can be run by choosing “Data

Analysis” as seen in lab 9, then selecting the new variables created using the formulas under B above.

D) Trend Lines

One way to see if a non-linear functional form is required is to plot your data using a TREND LINE to do

this, select your data to plot using a “Scatter Graph/Chart” and under “Chart Tools” and “Design” select

“Add Chart Element -> Trendline - > Linear”. If the linear trend line does not fit the data, another

functional form may be more appropriate (See Practice Lab for an Example).
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Econ 299 Practice Lab 10

A) Download (highly recommended) or copy the following Data Sets into excel:

A B
Study Learning
535 19.03667
13 11.82475
37 19.05459
56 20.12676
55 19.03e867
33 17.48254
6 7.938797
20 14.97866
11 11.939%48
36 18.91759
63 21.71567
34 17.6318
51 18.65913
19 14.72219
70 21.24248
g8 10.39721
18 14.45186
19 13.72219
45  19.4591
43 20.35601
61 20.55437
13 13.82475
24 1489027
66 21.94827
39 17.31781
12 12.42453
g8 10.39721
34 17.6318
19 14.72219
39 19.21781
g8 10.39721
68 21.09754
8 9.397208
25 17.09438
1 1]
3 5493061
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B)

K)

Insert a Scatter Plot of these variables, with “Study” as your explanatory (x) variable. (See lab 4
for a refresher if needed.) Inserting a linear trend line, we see that a linear estimation isn’t the
best estimation:

Studying and Learning
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In column C, calculate the square root of the Study variable, along with an appropriate title.
In column D, calculate the natural log of the Learning variable, along with an appropriate title.
In column E, calculate the inverse of the Study variable, along with an appropriate title.

In column F, calculate the natural log of the Study variable, along with an appropriate title.
Use the “Regression” option under “Data Analysis” to estimate the real lin-log function

L, = B, + 53, In(S;) + €. Insert an appropriate title and report the OLS estimation. (For a real
lab assignment, this can be written by hand afterwards.)

Use the “Regression” option under “Data Analysis” to estimate the real log-lin function

In(L);, = B, + B,S, +&;. Insert an appropriate title and report the OLS estimation. (For a real
lab assignment, this can be written by hand afterwards.)

Use the “Regression” option under “Data Analysis” to estimate the real log-log function

In(L), = B, + B, In(S,;) + &, . Insert an appropriate title and report the OLS estimation. (For a

real lab assignment, this can be written by hand afterwards.)
Use the “Regression” option under “Data Analysis” to estimate the real reciprocal function

L =4+ 'B% + &;. Insert an appropriate title and report the OLS estimation. (For areal lab
i

assignment, this can be written by hand afterwards.)

Use the “Regression” option under “Data Analysis” to estimate the real square root function

L, = B, + B,+/S; +¢&;. Insert an appropriate title and report the OLS estimation. (For a real

lab assignment, this can be written by hand afterwards.)
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Econ 299 Practice Lab 10 Answers

A

Study

B

C

D

E

F

Learning Root{Study) Ln{Learn) 1/Study Ln{Study)

35
13
37
56
35
33

20
11
36
63
34
31
13
70

18
13
49

61
13
24
66
33
12

34
19

19.03667
11.82475
19.05459
20.12676
19.03667
17.48254
7.958797
1497866
11.98948
18.91759
21.71567
17.6318
18.65913
14.72219
21.24248
10.39721
14.45186
13.72219
15.4591
20.35601
20.55437
13.82475
14.89027
21.94827
17.31781
12.42453
10.39721
17.6318
14.72219
19.31781
10.39721
21.09754
9.397208
17.094338
1
5.493061

7.41619349
3.60555123
6.08276253
7.48331477
7.41619349
5.74456265
2.44948374
447213595
3.31662479
6
7.93725393
5.83095189
7.14142843
4.358893594
8.366060027
2.82842712
4.24264069
4.358893594
7
6.92820323
7.81024363
3.80555128
4.89897949
8.1240384
6.244593
3.46410162
2.82842712
5.83095189
4.358893594
6.2449393
2.82842712
8.24621125
2.82842712
5

1
1.73205081

2.946367
2470135
2.947308
3.00205
2.946367
2.861203
2.074273
2.706627
2.484029
2.540092
3.078034
2.869704
2.926335
2.689356
3.056003
2.341537
2.670823
2.619015
2.968315
3.013376
3.023074
2.62646
2.700708
3.0858683
2.851735
2.519673
2.341537
2.869704
2.689356
2.961027
2.341537
3.049156
2.240413
2.83875
0
1.703486

0.018182
0.076923
0.027027
0.017857
0.018182
0.030303
0.166667
0.05
0.090909
0.027773
0.015873
0.025412
0.019608
0.052632
0.014286
0.125
0.055556
0.052632
0.020408
0.020833
0.016393
0.076923
0.041667
0.015152
0.025641
0.083333
0.125
0.0259412
0.052632
0.025641
0.125
0.014706
0.125
0.04

1
0.333333

4.007333
2.564549
3.610918
4025352
4.007333
3.496508
1.791759
2.995732
2.397895
3.583519
4.143135
3.526361
3.931326
2.944439
4.248435
2.079442
2.890372
2.944439
3.89182
3.871201
4110874
2.564949
3.178054
4189655
3.063562
2.484907
2.079442
3.526361
2.944439
3.663562
2.079442
4.219508
2.079442
3.218876
0
1.098612
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(Note: Important parts of the regression output have been highlighted, and the regression
reporting can be written in by hand afterwards.)

Leam=HinlStudyll
- — 3 : :
e Learn, = 3?63 8+5 {L In(Study),
Muliple | 0.959365 ) R R
R Square 0.975544 AT — - _
Adiusted RS 0.978222 N =36,R"=0.9788
Standard Erre 0.727326
Obzervations 36
ANOVA
o 35 L) £ opdirancal
FRegression 1 69z 1025082 B92.18 15731 SE-A0
Fesidual 34 7.986132 0529
Total 55 E50.1536213

Loafodants Standandfoor . FOR3r Floabas ower 350 oo F55 anear F5 Honar F5 00
Intercept 006354 0412224503 -0155 08778 -0302 07733 -0302 07733
L[ Study] 5.020503 0126580744 33.665 SE-30 476353 52775 4.7633 52775

Inll earnl=HStudy]

Fisgrassion Satistics In( Learn), = 2.104+ 0.0177 Study |,
Multiple B 0677534 ' (0.124 ) (000330 ) '
R Square 0.459527 -

Adiusted RS 0.443563 N =36 ) R =0.4595
StandardErre 0.412916 -
Obzersations 36
ANOWVA

o 35 L) £ opdirancal
Regreszion 1 4325767352 43255 25905 GE-O6
Fesidual 34 5.7IEITISEI 01709
Total 35 1072574734

Loafodants Standandfoor . FOR3r Floabas ower 350 oo F55 anear F5 Honar F5 00
Intercept 2095483 0124230013 16865 d4E-15 1843 23473 1843 23473
Situdy 0017752 0003237316 53766 GBE-O6 0011 00244 0011 0.0244
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InfLeamn)= flin{Study]

Fhagramaion Shadintior
Multipl= B 0315671
R Square 0.838454

Odiusted RS0 0833703
StandardErrc 0225747

In( Leamm), = 1.03 + 0.521 In( Study ),

{l'\l '\3'\ iy OO 5

RIRIE U

N =36,R*=0.8385

Observations =]
AMOVA

o 55 ) £ pwEancal
Regression 1 8333047043 8333 17647 SE-15
Residual 34 1732700832 0.051
Tatal 35 1072574734

Loafiiants Standand Sror

forar FReada onar S55 opar T80 aar 35 Sonar I8N

Intercept 1027068 0127346163 8.0273 2E-03 07671 12871 07601 12571
Ll Study) 0521306 0033283078 13.284  SE-1S 04421 06017 04421 0.6017
Learn=F{11Studyl
[ — Leam, =17 .4 - 21 .8/ Study ),
Multiple B 0. 74G056 ) (0.621) (3.33)
R Square 0.553587
Adiusted S 0.54665d N =36 _R° =0.559
Standard Errc 53.315503
Obszervations ]
ANOWA
o 55 ) £ pwEancal
Regression 1 4757436546 47574 d3.2  2E-O7
Presidual 34 3744249668 1.012
Tatal 35 8501636213

Loafiiants Standand Sror

forar FReada onar S55 opar T80 aar 35 Sonar I8N

Intercept TF.a2223
TStudy -21.8725

0621215072
J.3ZTTEIST

25045 dE-25 16.16  15.635 16.16  158.635
-6.573  ZE-07 2364 1511 2564 1511
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Learmn=HStudy™ 1121

Hagresin Shatiting Learn. = 3.50 — 2.31 . /{Study
Muliple R 0360023 : (0647 ) (0.115) Yo
R Square 0.321656
Adiusted RS0 09713351 ] — S 3
StandardEre 1333643 N 36 : R 0.9217
Obzervations 36
MDA

1 55 s £ padirancal
Fegression 1 T83.5625303 TA3.56 39935 ZE-Z0
Residual 34 BE.GOEOSI06 1353
Tatal 35 5501686213
Loafiodants Standandfror . £50ar Floabes owar 355 boer 55 a0var F5 Boner 3505
Intercept 350237 06BdES3TE5Z2  Sd166  SE-06 21533 4.816d 218583 4.5164
Boaot[Study] 2303152 0. 115461562 20 ZE-20 20745 25435 20745 25435
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