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1 Level-level regression
Consider the following model:
y=p1+ Pox +u (1)

with y = (y1, ..., yn) the dependant variable, or regressor, © = (z1, ...,y ) the independent variable,
or regressand, and u = (uq, ..., un) the error terms. f; and (3 are the parameters to be estimated.
The fitted values of y are expressed as follows:

§ =1+ box

To interpret Bg, we find the derivative of § with respect to x.
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For small changes, Ax ~ dx with Az = 2’ — x the change in x. Then, we can write:
Aj = [z

If x changes by 1 unit, i.e. Az =1, y is expected to change by Bg units, since Ay = 32 x1= Bg.

2 Level-log regression

Consider the following model:
y =1+ Palog(z) +u (2)

The change of y due to a change in x can be computed as follows:
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100 xdj = fr— x 100
100 x dj = [%Ax



Note that for small changes, %Az ~ d?x % 100, which is the growth rate of  expressed in percentage.
Then, we can write:

X Pa
Ay = —%A
Jo= g0t
If 2 changes by 1%, i.e. %Ax = 1, y is expected to change by 32/100 units, since Aj = 1’%—20 x1= %.
3 Log-level regression
Consider the following model:
log(y) = B1 + Baz +u (3)

In this case, a s;light}y different method can be applied. Consider the fitted values log() = Bl + ng
and log(¢') = 1 + B22’. Then, we can write:

log(§') —log(§) = Pi+ Bor’ — (b1 + Bax)
Alog(j) = Bi+ for’ — B1 — Box
Alog(j) = Pala’ —a)
Alog(j)) = Az

For small changes, Alog(y) ~ %.1 Then, we have:
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%AY = PoAz x 100

Ifx changes by 1 unit, i.e. Ax = 1, y is expected to change by Bg x 100 %, since %Ay = Bg x1x100 =
/82 x 100.

Another way to find the result more precisely is by using the exponential transformation as
follows:

log(§/) ~log(§) = 1+ far’ — (B + Box)
log(5) = Bale’ — )
T coplfatn
% —1 = exp(foAz)—1
v Z; v exp(BaAz) — 1
100 x Ay;@ = [exp(B2Az) — 1] x 100
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'For a small a, we can write log(a + 1) ~ a. Then, log(%) = log(% —-1+41)= log(% +1)~ 7o = % Note

7 Y
that log(%-) = log(y’) — log(y).



%Ay

If x changes by 1 unit, i.e. Az =1, y is expected to change by [e:zp(Bg) — 1] x 100 %.

4 Log-log regression

Consider the following model:

[exp(B2Az) — 1] x 100

log(y) = B1 + B2log(z) +u

Similarly to the previous section, we can compute:
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If z changes by 1%, i.e. %Az = 1, y is expected to change by 52%.
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