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A. Motivation

I. Looking for an easy to monitor the real time pattern of asset prices and
macroeconomics variables.

Il. Controlling the Size Distortion

In contrast to the classical one-shot type tests for detecting a structural
break within a sample of data (e.g. Hansen, 1992; Andrews, 1993) , (
Chu et al. 1996) provide a procedure to control asymptotic size well.

Ill. The real time monitoring procedure consists in checking whether the
incoming data are consistent with the estimated model.
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I. Limiting distribution of our monitoring tests follow the a Brownian
Bridge, when the data generating processes (DGPs) is a unit root process
with deterministic trend, a stationary time series with uncorrelated or
dependent errors, or the linear regression model under general mixing
assumptions on the regressors and the errors.

Il. The limiting Distribution does not depend on the nature of the error
process.
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B2. Contributions
I1l. No need to use bootstrap to control the size distortion.

IV. Testing persistence change from 1(0) to I(1) or vice versa with assuming
known direction and location.

V. lllustration with the stability of U.S monetary transmission mechanism.

VI. Our test statistics are very useful tool in supplementing policy maker's
information set not only ex-post, but also in real time, i.e., at the time

of their decisions.
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C1. Models and Hypothesis

Model 1 (With 1(0) errors):

Lo+ ag -trend +uy for t=1,....m,

Yt = (1)
ty + oy -trend+u; for t=m+4+1,....m+q.

where 1 and o are regression coefficients, wu; is n.i.i.d with (0,07) or a

weakly dependent process, ARM A(p, q).
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C2. Models and Hypothesis

Model 2 (with I(1) errors):

Lo + ag -trend +vy for t=1,...,m,

Yt = (2)
e + oy -trend+v;  for t=m+4+1,....m-+q.

where 11 and « are regression coefficients, v; = v,_1+us fort =1,...,m,
and u; satisfies ARM A(p,q) fort =1,...,m.
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C3. Models and Hypothesis
Model 3 (General Mixing Conditions):

Bo'ﬂft—Fut for t = 1,...,m,

Yt = : (3)
ﬁt'$t+ut for t:m—|—1,,m—|—q

where 3 are regression coefficients.

The regressor x; and the errors u; satisfy the conditions used by Deng
and Perron (2008).
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C4. Models and Hypothesis

Hy : iy = po, o = ag forall t=m+1,...m+q
and the distribution of (um41,...,Um+tq) is the same as that of

(Wjy ooy Ujpg_1), Jj=1,....m—qg+1

Hy:pe# po and/or ay #ag forsome t=m+1,....m+q

and/or the distribution of (Um+1,...,Umtq) differs from that of
(Wjy ooy Ujyqor) forg=1,....m—q+1
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D. Monitoring Procedure

Given an initial fixed training sample of size m, the monitoring scheme
needs a stopping device, determined by a detecting statistics (detector), T},
and a boundary function, g(n/m).

To monitor whether the breaks occur after the data being increased to
n(n > m). More precisely, under the hypothesis of no break, T;, may cross

a boundary function g(n/m), for some n > m, with certain probability, say
0.05 0.10.

If a break indeed occurs, we expect T, to cross g(n/m) with a large
probability. Operationally, the null hypothesis is rejected when |T,,| >
g(n,m) for some n > m. Conversely, the monitoring process keeps us

running until a break is observed.
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E1l. The AR Approximation of 1(0) and I(1)

(I.) AR Approximation of 1(0) processes :

Berk (1974) shows that an I(0) process, u;, can be approximated by an
AR model

k
Uy = Z Bitui—; + €. (4)
t=1

Thus, under the assumption of lag length k = 0,(T'/3), the estimation
error in autoregressive approximations is shown to be of order O,(T~1/2).
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E2. The AR Approximation of 1(0) and I(1)

(I1.) AR Approximation of I(1) processes :

Bauer and Wagner (2008) proved that an I(1) process, v; can be
approximated by an AR model under mild summability constraints

k
Uy = Z BiVs—j + etk (5)
t=1

Thus, under the assumption of lag length k = o0,((T/logT)'/?), the

estimation error in autoregressive approximations is shown to be of order
O,((logT/T)"/2).
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F1. Statistics and Results

m—1/2§n 1/2 —1/2 Z ( ) :m_1/23n+0p(1).(6)
th m — 2

1=k+1

1, = m_1/2§[mt] —> Wo(t).

where " = " denotes weak convergence and where W' =

with W being a standard Wiener Process.

W (t) — tW (1),
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F2. Statistics and Results

THEOREM 1 (For 1(0) case). Let u; and y; be the processes given by
(1). Under the null hypothesis of Assumption 2, as k,T" — oo, the following
functional central limit (FCLT) holds for MCUSQAR test T,:

T, = WOt =W(t) —tW (1)

where W and W are the (one-dimensional) Brownian motion and Brownian

bridge such as

i — oo P{|Th| > g(t),for some t > 1} =2[1 — ®(a) + aP(a)].
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F3. Statistics and Results

We choose ¢(t) = [t(a® + In(t))]'/? to be our boundary function, then
as shown in (13) in Chu et al. (1996),

P{WO(t)| = (t = 1) W (t)| = t(a® +In(1))]"/?} = 2[1 — @(a) + a®(a)]

for some t > 1. When a? = 7.78, the crossing probabilities is 5%.

Econometrics, Time Series Analysis and System Theory -A Conference in Honor of Manfred Deistler, 2009 13



F4. Statistics and Results

e?
-~ z ST m
1/2G* _ 9—1/2,,-1/2 (1> i=1b)® _ - 1/26% 1
m'/*S* m E ) — m nt0p(1)

1=k+1 L=
(1=3"51 b5)?

Ty =m™288 o= WO().

n
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F5. Statistics and Results

THEOREM 2 (For 1(0) case) . Let u; and y; be the processes given
by (1). Under the null hypothesis, as k,T — oo, the following functional
central limit (FCLT) holds for MCUSQAR test T*:

T = WOot) = W(t) — tW (1)

where W and W are the (one-dimensional) Brownian motion and Brownian

bridge such as

iMoo P{|T,| > g(t),for some ¢t > 1} =2[1 — ®(a) + aP(a)]. (7)
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F6. Statistics and Results

THEOREM 3 (For I(1)case) Let u; and y; be the processes given by (2)
. Under the null hypothesis, as k, T — oo and k = 0,((T/logT)"/?), the
following functional central limit (FCLT) holds for MCUSQAR test T3,
T, = WOot) = W(t) —tW (1)

where W and W are the (one-dimensional) Brownian motion and Brownian

bridge such as

limp— oo P{|Ty| > g(t),for some t>1} =2[1 —®(a)+aP(a)]. (8)
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F7. Statistics and Results

THEOREM 4 (For I(1)case) Let u; and y; be the processes given by
(2). Under the null hypothesis, as k,T — oo and k = 0,((T/logT)'/?),
the following functional central limit (FCLT) holds for MCUSQAR test T*:

T = WOot) = W(t) — tW (1)

where W and W are the (one-dimensional) Brownian motion and Brownian

bridge such as

iMoo P{|T,| > g(t),for some ¢t > 1} =2[1 — ®(a) + aP(a)]. (9)
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F8. Statistics and Results

THEOREM 5 (For General Mixing Condition case) Let y; and wuy
be the processes given by (3), respectively. Under the null hypothesis of
Assumption 5 and Theorem 2 of Berk (1974), as k,n — oo and k = o(n'/3),
the MCUSQAR test T* and T,, has the same limiting distribution as in

Theorem 2.
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G.1. Example of Tests Against Changes From 1(0) to

I(1) or vice versa
We assume a change in persistence from [(0) to I(1) behavior, Hyp; and

from I(1) to 1(0) behavior, Hyy.

Under Hy; and Hig, we now suppose that v; in (10) is generated by

Uy, for t=1,2---.m
V¢ = .
’Ut_1—|—ut, for t:m—l—l,,T
and
’Ut_l—l—ut, fOI’ t:1,2,---,m
Uy = )
Ug, for t=m+1,---,T

respectively, where u; satisfies ARM A(p, q) .
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G.2. Examples of Tests Against Changes From 1(0) to

I(1) or vice versa

THEOREM 6. Let u; and v; be the processes given by (2)), then

1. Under Ho1, T = O, (k/K'T™1)

2. Under Hl(), T;‘; = Op(k/T_l/k)
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H.1. Simulation Studies

l. u; = ¢

Il. (1-0.7L)u; = (1 4+ 0.5L)¢

1. (1 —0.375L)u; = ey

IV. (1 —L)u; = e

V. (1+097L)u; = (1 + 0.65L)e;
where, we set e; ~ N(0,1) and ¢; ~ N(0,3). t = 1.1 x m. p shifts
from 2 to 2.8 and o4 shift from 0.2 to 0.6
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H2. Simulation Studies

Table 1. Empirical Size and Power of 7,
When u; are (a)-(e)

DGP m q (a) (b) (¢) (d) (e
s1z€ 50 2m 4. 4. 5. : :
a2y 39 22 g B

Adm H.7 58 6.2 64 64

100 2m 4. 4. 4. 4.% 4.8

Im 4. 4.7 5. 5. 5.

dm 4. 4.% D. .4 5.7

200 2m 4. 4. 4. 4.5 4.0

3Im 4. 4.3 4. 4.5 4.7

Adm 4.2 4.4 45 4.7 4.7
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H3. Simulation Studies

Table 1. Empirical Size and Power of T,,, When u; are (a)-(e)

DGP m q (a) (b)) (¢) (d) (e
P 50 2m 118 193 17.7 181 224
ower gm 118 199 2§.1 2%.8 57
A 171 811 951 950 A7

100 2m 156 511 961 331 34
mo200 2o 22 A1 523

A 592 537 568 38T 819

200 2m 151 %421.451 zgg 2 g 0:1
imossg g9d 90 AP0 423

Econometrics, Time Series Analysis and System Theory -A Conference in Honor of Manfred Deistler, 2009

23



H4. Simulation Studies

Table 3. Breakpoint Specifications by Experiments (EX)

EX DGP(I) DGP(II) L1 o a1 8%
1 (a) (b) 0.0 0.0 0.0 0.0
2 (a) (¢) 20 28 0.2 0.6
3 (a) (d) 2.0 28 02 0.6
4 (b) (d) 20 28 02 0.6
5 (b) (e) 0.0 00 0.0 0.0
6 (¢) (b) 2.0 28 02 0.6
7 (d) (e) 20 28 0.2 0.6
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H5. Simulation Studies

Table 4. The Size Performance of 7T,, test
for Experiments Defined in Table 3.

m q FEX
i1 2 3 4 5 6 7
Size 50 gm 51 02 b3 pd 29 03 64
CERHHBHEY
am 51§ 29 52% 28 ol 29 24
200 om gh S gh 25 Ba 90 g
S 41 6 b2 bbb 1§ 2
im 48 59 BG B0 36 51 54
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H6. Simulation Studies

Table 4. The Power Performance of 7,, test
for Experiments Defined in Table 3.
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221 762 271 160

Oy~ Ch=CID=CAD OO
ipNeleoNeNe W Nele Ll sep

A= <O —0OANI IO

A1 S fam @ eSS S Yoo
<H<HLOLOLEXO )L OXOD- I -0000

OO =) = OO -~

(OO IO <FTI = NN
ipNeNelapie L Nele bl b e)ep)

IO AN OO r—dr—i—

O =00 D=Fr— (DD
SOOI COCOH OO Ao~

NS CICN CICTE

AN - -0 Ot
] ——— I —EN

CON——LOO 172 OO

00 Yo N o N loN e N ot Vo Jo
T O O AN

761 491 721 599

LOCTH SYNISS —00<H 0O~
AN A COOOH OO

SEEEEEEEEEEE

AN A< ANOO<H A<

o o© O
o o O
— N o

50

Power

26

Econometrics, Time Series Analysis and System Theory -A Conference in Honor of Manfred Deistler, 2009



H7. Simulation Studies

Table 5. The Size and Power Performance of 7' test
for Experiments Defined in Table 3.

m  q

-
(N
V)
N
(@)
@)

Size 50 2m

100 2m

200 2m

S ST
DODO~TIDODO— OO0
O SUET
OO LI ORI OO
SO
@) \V \V]ab @) Fslap e \V)
U
N\ (B \SN@_N @rdbNeNe
TR O
OHW OO OO
S T
= O~ O 00
TTUOOR OO |
O~ ~ O 00O
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H8. Simulation Studies

Table 5. The Size and Power Performance of 7' test
for Experiments Defined in Table 3.
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|.1. The Stability of the U.S. Monetary Transmission

Mechanism

Riy1=a+ (- MPS; + €441

where
Rit1 =1log(Piy1/P),

MPS; 11 = PRy — Ey{PR; 1]
and PR is policy rate.
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K. Concluding Remarks

I. We develop a new and improved method for monitoring the real time
pattern of macroeconomics variables and asset prices.

Il. The limiting distribution of our monitoring tests does not depend on the
nature of error processes.

I1l. No need to use bootstrap to control the size distortion.

IV. Our test statistics are very useful tool in supplementing policy maker's
information set not only ex-post, but also in real time, i.e., at the time
of their decisions.
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