The Lynx time series

Annual numbers of lynx trappings for 1821-1934 in Canada.
(Length n = 114)

Read across.
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The (natural) log of the lynx series.

z = log(lynx)

5.59 5.77 6.37 6.77 7.30 7.94 8.28 8.69 8.51 7.85 6.26
4.58 5.21 5.63 6.01 7.73 7.90 8.13 7.51 6.01 5.02 3.81
4.22 5.36 6.30 6.94 7.66 7.84 6.86 5.89 5.93 5.42 5.89
6.59 7.40 7.91 7.96 7.66 6.53 5.70 5.46 5.50 6.31 7.39
8.11 8.81 8.36 6.53 5.54 6.16 5.88 6.66 7.37 7.42 7.72
7.26 6.63 5.70 5.30 5.43 6.15 6.60 7.62 7.94 8.40 7.83
5.96 4.29 3.66 3.89 4.08 5.24 5.93 7.16 8.30 8.16 6.38
4.65 5.03 5.96 6.63 7.18 8.15 8.85 8.75 8.24 7.52 5.84
5.95 6.69 7.24 7.91 8.24 8.04 8.00 8.24 6.51 4.39 4.38
4.68 5.43 5.99 7.03 7.80 8.18 7.98 7.34 6.27 6.18 6.50

6.91 7.37 7.88 8.13

6.686

standard deviation of z =

mean of z

1.286
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z = log(lynx)
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Lagged Variables and Lagged Scatter Plots Illustrated on
the Lynx Data

z = log(lynx)
First column is time (years numbered 1 — 114)
Columns 3 — 10 are obtained by ‘“lagging” the lynx data.

z zlagl zlag2 zlag3 zlag4 zlagbd zlagb zlag’ zlag8

1 5.59 .

2 5.77 5.59 .

3 6.37r 5.77 5.59 .

4 6.77 6.37 b5.77 5b.59 .

57.30 6.77 6.37 5.77 5.59 .

6 7.94 7.30 6.77 6.37 5.77 5.59 .

7 8.28 7.94 7.30 6.77 6.37 b5.77 5.59 .

8 8.69 8.28 7.94 7.30 6.77 6.37 5.77 5.59 .

9 8.561 8.69 8.28 7.94 7.30 6.77 6.37 5.77 b5.59
10 7.85 8.b51 8.69 8.28 7.94 7.30 6.77 6.37 b5.77
11 6.26 7.85 8.1 8.69 8.28 7.94 7.30 6.77 6.37
12 4.58 6.26 7.85 8.51 8.69 8.28 7.94 7.30 6.77

(Rows 13 through 108 are omitted)
109 6.18 6.27 7.34 7.98 8.18 7.80 7.03 5.99 5.43
110 6.50 6.18 6.27 7.34 7.98 8.18 7.80 7.03 5.99
111 6.91 6.50 6.18 6.27 7.34 7.98 8.18 7.80 7.03
112 7.37 6.91 6.50 6.18 6.27 7.34 7.98 8.18 7.80
113 7.88 7.37 6.91 6.50 6.18 6.27 7.34 7.98 8.18
114 8.13 7.88 7.37 6.91 6.50 6.18 6.27 7.34 7.98






zlag5

zlag7
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ACF and PACF

The Autocorrelation Function and Partial Autocorrelation Func-
tion of z = log(lynx) for the first 20 lags.

LAG ACF PACF
1.0000 .
0.7851 0.7851
0.3402 -0.7200
-0.1323 -0.1431
.4939 -0.2062
-0.6205 0.1152
-0.4879 0.0846
-0.1578 0.2077

0

0

0O NO Ol WNEF-O
[
o

0.2349 .1184
9 0.5372 .1028
10 0.6055 -0.1869
11 0.3829 -0.3110
12 -0.0123 -0.0955
13 -0.3848 0.0969
14 -0.6073 -0.0359
15 -0.6102 -0.0220
16 -0.4069 -0.1208
17 -0.0727 0.0057
18 0.2632 -0.1328
19 0.4550 0.0624
20 0.4465 -0.0740
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Interpretation of sample ACF and PACF

ACF

The autocorrelation at lag k& is (almost) the correla-
tion in the scatter plot of z versus z lagged by k.

Note: If the original time series has length n, the
series lagged by k£ will have k& missing values so
that the lagged scatterplot has only n — k points
on it (points with missing values are omitted).

Compare the
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following with the ACF given earlier:

and
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-0.1342
-0.5020

(113 data
(112 data
(111 data
(110 data

points)
points)
points)
points)



PACF

The partial autocorrelation at lag k is (almost) the
estimated regression coefficient for zlagk when doing
the standard regression (OLS) of z on the variables
zlagl, zlag2, ..., zlagk.

Compare the following with the PACF given earlier:

Regression of z on zlagl gives

Coefficients:
(Intercept) zlagl
1.396133 0.7941462

Regression of z on zlagl and zlag2 gives

Coefficients:
(Intercept) zlagl zlag?2
2.435215 1.384238 -0.7477757

Regression of z on zlagl, zlag2 and zlag3 gives

Coefficients:
(Intercept) zlagl zlag?2 zlag3
2.719594 1.295248 -0.5819785 -0.11964



