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Deterministic Trends
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Deterministic Trends: Estimation and Testing

@ The coefficients of regression models involving deterministic time
trends are typically estimated by OLS

e However, the asymptotic distribution cannot be calculated in the
same way as are those for regression models involving stationary
variables

@ Among other peculiarities, the estimates of the different
parameters will in general have different asymptotic rates of
convergence

@ Nevertheless, the usual t and F statistics have the same asymptotic
distributions as they do for stationary regressions
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Deterministic Trends: Estimation

The model
Y=« + ot + &t,

can be written in standard regression model form as follows

v =xp+ &,

where

x, =[1 t],
(1x2)

and
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Deterministic Trends: Estimation

Let by denote the OLS estimate of B based on a sample of size T
i T Irr
e[ ]
It is simple to see that
Trr
(br — [Z tht] [Z xtgt] ’
t=1

or equivalently

~ T T -1 T
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Deterministic Trends: Estimation

Notice that
T T T
S| = | BF H)
-1 Yot Dt

_ T T(T+1)/2
- [ T(T+1)/2 T(T+1)(2T+1)/6
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Deterministic Trends: Estimation

Now, let
TV2 0
w78,

and notice that
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Deterministic Trends: Estimation

Recall U
T 0
[T 0]

If ¢ ~ iid. (0,0%) and E [¢}] < oo, then

(Uﬁ) S

T
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Deterministic Trends: Estimation

Therefore,

1/2 Ar — o 10
1) | N ([etRee ) =N (o),
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Deterministic Trends: Estimation

Let yy = o + 6t + & where & is i.i.d. (0,0°) and E [e}] < co. Then,

[t ] ([0] [ 2])

Remark: o7 is superconsistent!
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Deterministic Trends: Testing

e Null Hypothesis

H,:a =u
@ Test statistic
o Ar —wg
ttx - 1 1 1/27
{301 o)zl [ ¢ |}
where
5 1 & N A N2
ST = m (]/t — T — 5Ti')
t=1
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Deterministic Trends: Testing

e Asymptotic Distribution

b, = AT — %o 4, N(0,1)

(a1 o) e[S
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Deterministic Trends: Testing

e Null Hypothesis

@ Test statistic

dr— 8

fa10 11 [sms) O]}

ts =

where again
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Deterministic Trends: Testing

@ Asymptotic Distribution

5t — 8o d
ts = 1/2—>N(0/1>

{S%[ 0 1] [Zf:lex;]il [ (1) ]}
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Deterministic Trends: Estimation and Testing

@ &randdr converge at different rates

@ The corresponding standard errors also incorporate different
orders of T

@ Hence, the usual OLS ¢ tests are asymptotically valid
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