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Stationary Time Serles

=bo+byx, 1 +§ e q

| : !
L i L“q v‘\M”&"ﬁ "“' J'H f‘nffﬁ“ﬂmmrﬂ *ﬁ
A

e Mean and Variance do not

: i
change over time; AOF - W—a

e Mean-reverting. 0 20 400 50 600 1000

B t
.‘l.fi = b—c E Non-stationary Time Series
L= b- 2 -
= "'IIMLJ. -"Jﬂﬂ
» Test: 7 WA, ’f '\ MW
. e %r 'v- v 5 'L.III

e Unitroot A - )
" : s Al

e DF-test S %‘\ ¥
.1- 8 1,,.-""'

e ADF-test T T 2 Z = T

.....
- -
--------------------------------------------------------------



» Test:
® DF-test
v Start with x,=by+b, x; ;+€,
v Subtract x, , from both sides x,-x, ; =by+(b; —1) x_,+&,
XeXe1 =Dt X HE,
v H,: g=0 (has a unitroot and is non-stationary)

H.: g<0 (does not have a unitroot and is stationary)
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Non-stationa ryﬂﬂﬂtﬂﬁif

» Non-stationary g 4 3% 7% 7%

e Difference
v Definey,as y, =X - X.1 =&
y.= b+ by, +&,, where by=b,=0
v' The first-differenced variabley, is covariance stationary

e Co-integration

5-16
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F¥}l Co-integration

Ye=bot+byx, ;+¢

------

» Co-integration

e Two time series are non-stationary; : |

® The linearcombination of the two 6t

time series is stationary.

v' If co-integrated, can estimate
0

S eERE

GOLDEN FUTURE

+ InGDP| :
= mInTR |

i

: i e i i i
the long-term relation between % 1975 1980 1985 1990 1995 2000 2005 2010

the two.
e Dickey-Fuller Engle-Granger test
v Hy: no co-integration
H.: co-integration
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Pl Y 2= (spread)

}- Stgck x & StDCk Y, Correlatlgn = 0.95 “", ................................. : ................................. .

» We hopethat the spread has mean- t
reverting property : " =
5 L :
e Y=2a*X+b (linearequation) : o & 5
e Y=a*X+b+e N T T Metessn
Eg H . '::‘.x.. ..-.1"r . ‘r.‘?:- -+. E
e Spread=e=Y-a*X-b : Bl :
12 :-n':‘ E
3 :
b ke

‘1' # i3 H o

*a B0199 o

-
-----------------------------------------------------------------
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tz. get_k_datal’G00199°, °2013-06-01°, *2014-12-31") [* close’]

datal

tz.get_k_data(’ 6007027, ' 2013-06-01, *2014-12-31") [* close’ ]

dataz

data = pd. concati[datal, data?], axis=1)
data. head()
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% GOLDEN FUTURE

-----------------------------------------------------------------------------------------------------------------------------------------------

E [slope, intercept] = np.polyfitidata.iloc[:,0], data.iloc[:,1], 1).round(2) Lﬁ q
E data[’ zpread’ ] = data.iloc([:, 1] — (data.ilec[:,0]#=zlope + intercept)

* datal’ spread’ ].plot(figsize = (10,8), title = *Price Spread ) : ﬂy A K/‘
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data[’ zscore’] = (data[' spread’ ] — data[ spread’ ].mean()) fdata[’ spread’]. std()
data. head()
| ||

(] :

600199 600702 spread IsCore LI ,i". E"II |.I1 I .

| LA | :

96 15505 17.346 -108385 -1.804220 “ ﬂ 41 ‘| idl It ‘| =

L | -

| 3

97 14880 16956 -1.76760 -1.604541 I ||| t ; ,-’E-,F L—;—i E

) e AT AW J :

98 15043 17470 -171171 -1552934 { P 4 W :

99 14668 16.868 -164996 -1.495916 a IIL"'-.j :

|I :

100 14245 16634 -1.47365 -1.333116 'l||| u
| :

data[’ zscore’ ). plot(figsize = (10,8), title = *Z-zcore’) - ’
plt. axhline (1. 5) :
plt. axhline (0) 3
plt. axhline(-1. §) 3
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E==EHH

;" data[’ returns 1'] = np. log(data[’600192° ] / data[’ 600199" ], shift(1)) b
data[’ retwrns 2'] = np. log(data[’ 600702° ] [ data[’600702° ). shift (1)) E
datal’ stratezy’] = 0. 5%(data[’ position 1" ], shift(1) * data[’returns 1'])40, 5%{datal’ pozition 2']. shift(l) * data[’ returns 2°]) E
datal[’ returns 1", ' returns_2'," strategy’ 1). dropna(). cumsun (). apply(np. exp). plot(figsize=(10, 8)) :

Sralegry Bacmicatng :

e = :
=g M '
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» The spread may not deviate.

» The coefficients of regression must be updated frequently.
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Thank you!
Ig\

0 aeL oAy




	幻灯片1
	幻灯片2
	幻灯片3
	幻灯片4
	幻灯片5
	幻灯片6
	幻灯片7
	幻灯片8
	幻灯片9
	幻灯片10
	幻灯片11
	幻灯片12
	幻灯片13
	幻灯片14
	幻灯片15
	幻灯片16

