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Topic: Further multivariate regression

• This problem set is an introduction to the programming features of EViews 6 (or

it can be completed using menu commands in EViews 12). The data is available on

the website as metals_data.txt.

• The problem set covers (i) �le import, (ii) work�le and series creation, (iii) graphical

analysis, (iv) ordinary least squares, (v) testing of linear hypotheses, (vi) matrix

manipulation, and (vii) storing and execution of EViews 6 program (.prg) �les.

• We use production data for the U.S. metals industry. There are 27 statewide obser-

vations on (i) value added (output Qi), (ii) labour input (Li), and (iii) gross value of

plant and equipment (capital stock Ki). The columns are ordered as (i), (ii), (iii).

• We specify a Cobb-Douglas production function Q = Q(L,K):

Qi = α?0L
α1
i K

α2
i , i = 1, 2, . . . , n,

from which:

ln(Qi) = α0 + α1 ln(Li) + α2 ln(Ki) + ui

is an econometric model.

• Follow the steps described in Figures 1�13, and respond to the following questions:

1. Regress log output on a constant, log labour input, and log capital input (eq01):

l̂n(Qi) ≈ [ ] + [ ] ln(Li) + [ ] ln(Ki),

http://leea.recherche.enac.fr/Steve%20Lawford/data/metals_data.txt
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with standard errors [ ] , [ ] , and [ ] respectively.

Check using t statistics whether the estimated coe�cients are individually sig-

ni�cant at the 99% level.

2. Test whether the labour elasticity of output (∂ ln(Qi)/∂ ln(Li)) is equal to

1, at the 95% level:

H0 : [ ] , H1 : [ ]

with t statistic (�rst, give the t statistic in terms of α̂j; then substitute in the

estimated value; �nally, simplify):

t =
[ ]

[ ]
≈

[ ]

[ ]
≈ [ ]

Use the full available accuracy of the estimated coe�cients when computing the

results. Since (give the absolute computed value of t from above; compare this

to the appropriate critical value tcrit(n− k)):

|t| ≈ [ ] > / < t
[ ]

( [ ] ) ≈ [ ]

we reject / do not reject the null hypothesis at the 95% level. Perform the same

test using the F statistic (use F (1, n−k) = t2(n−k) to compute the F statistic;

then compare this to the appropriate critical value Fcrit(1, n− k)):

F (1, [ ] ) := t2( [ ] ) ≈ [ ]

> / < F
[ ]

(1, [ ] ) ≈ [ ]

and so we reject / do not reject the null at the 95% level.
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3. Test for constant returns to scale at the 95% level of signi�cance (also, how

would you de�ne increasing and decreasing returns to scale?). Note that:

Q(λLi, λKi) = α0(λLi)
α1(λKi)

α2

= α0λ
α1Lα1

i λ
α2Kα2

i

= λ(α1+α2)Qi = λQi

if and only if α1 + α2 = 1. So, the hypothesis test of interest is:

H0 : [ ] , H1 : [ ]

from which we can construct the F statistic (�rst, write this in terms of α̂j; and

identify the distribution F (q, n− k) that the F statistic follows):

F =
[ ]

[ ]
∼ F ( [ ] , [ ] )

We then need to compute both σ̂2 and V̂ar(·), where

σ̂2 =
û′û

n− k
≈ [ ]

Then, V̂ar(α̂) = σ̂2(X ′X)−1, where (X ′X)−1 ≈:


[ ] [ ] [ ]

[ ] [ ] [ ]

[ ] [ ] [ ]


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Note that V̂ar(α̂1 + α̂2) = V̂ar(α̂1) + V̂ar(α̂2) + 2Ĉov(α̂1, α̂2). Then (substitute

in the computed values, and simplify):

V̂ar(α̂1 + α̂2) = σ̂2( [ ] + [ ] + [ ] ) ≈ [ ]

So (compute the F statistic, and compare it to the appropriate critical value):

F ≈ [ ] > / < F
[ ]

( [ ] , [ ] ) ≈ [ ]

and so we reject / do not reject the null at the 95% level.

4. A generalization of the Cobb-Douglas model is the translog model (eq02):

ln(Qi) = α0+α1 ln(Li)+α2 ln(Ki)+
1

2
α3(ln(Li))

2+
1

2
α4(ln(Ki))

2+α5 ln(Li) ln(Ki)+ui,

which reduces to the Cobb-Douglas model under H0 : α3 = α4 = α5 = 0. Run

the translog regression:

l̂n(Qi) = [ ] + [ ] ln(Li) + [ ] ln(Ki)

+ [ ] (ln(Li))
2 + [ ] (ln(Ki))

2 + [ ] ln(Li) ln(Ki)

EViews gives the �Wald� F statistic as:

F ≈ [ ] > / < F
[ ]

( [ ] , [ ] ) ≈ [ ]

and so we reject / do not reject the null hypothesis at the 95% level.
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5. What is the estimated capital elasticity of output from the translog model?

η̂ :=
̂∂ ln(Qi)

∂ ln(Ki)
≈ [ ] + [ ] ln(Ki) + [ ] ln(Li).

Replace ln(Li) and ln(Ki) by their sample means 1
n

∑n
i=1 ln(Li) ≈ [ ]

and 1
n

∑n
i=1 ln(Ki) ≈ [ ] , to give the capital elasticity of output evalu-

ated at the sample means:

η̂ at sample means ≈ [ ]

so that a [ ] % increase/decrease in capital results in a [ ] %

increase/decrease in output.
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Importing Data into a Work�le

and Descriptive Statistics

RECORD THE COMMAND LINES IN A

TEXT FILE AS YOU GO!
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Figure 1: Use programming commands rather than menu-driven commands throughout
this Problem Set, if possible. See the top of each screen! Create a work�le and import
the data�le metals_data.txt into objects obs, q, l and k (output, labour and capital).
You will need to specify the path appropriately.
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Figure 2: Create the log-transformed series logq = log(q) and logk = log(k).
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Figure 3: Create a series logl = log(l), and create a scatterplot of logq against logk, and
name the graph `scatter1'.
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Figure 4: Display the scatterplot `scatter1', and create a scatterplot of logq against logl,
and name this graph `scatter2'.
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Figure 5: Display the scatterplot `scatter2'. Create an equation object eq01. Note that
the model has not yet been speci�ed.
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A First Regression

and Hypothesis Testing
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Figure 6: For eq01, run the Cobb-Douglas regression of logq on a constant, logl and logk,
using ordinary least squares. Perform the hypothesis test (Wald) of H0 : α1 = 1 against
H1 : α1 6= 1.
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Figure 7: For eq01, perform the test (Wald) of H0 : α1 +α2 = 1 against H1 : α1 +α2 6= 1.
Create a series `uhat' equal to the current estimated residual vector `resid'.
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Figure 8: Create a 27× 1 vector of ones, `cons'. Create a group, named `gp1', containing
cons, logl and logk. Create a matrix object, named x, containing group gp1.
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Figure 9: Compute (X ′X)−1 directly from X. Compute σ̂2 = û′û/(n − k) directly from

uhat. This can be used directly to give V̂ar(α̂) = σ̂2(X ′X)−1.
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A Second Regression

and Hypothesis Testing
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Figure 10: Create an equation object eq02, and run the translog regression of logq on
a constant, logl, logk, logl squared, logk squared, and logl×logk, using ordinary least
squares. Perform the test (Wald) of H0 : α3 = α4 = α5 = 0 against H1 : not H0.
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Saving the Work�le

and Running a Simple Program
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Figure 11: Save the work�le as `metals_work�le.wf1', with an appropriate path. Copy
all of the above EViews commands into a text �le metals_prog.prg
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Figure 12: EViews 6 code metals_prog.prg, opened in Notepad. Code can be opened in
EViews 6, with the `open' command. Note that four additional lines of code have
been added here (lines 21, 22, 27 and 28) / you should add these too.
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Figure 13: Close the open work�le (there is no need to save this). The code can then be
run within EViews 6 using the `run' command, or by clicking on the `Run' button. This
procedure is very useful in practice since it enables a (long) sequence of commands to be
executed repeatedly, e.g. with modi�ed data, or with modi�ed models.
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Figure 14: Statistical table for N(0, 1).
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Figure 15: Statistical table for Student's t(r)
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Figure 16: Statistical table for F (m,n) at the 5% level
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Figure 17: Statistical table for F (m,n) at the 1% level
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Figure 18: Statistical table for χ2(q)


