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TIP #2: How do I test whether a given time series is just a white-noise?

In statistical sense, a time series {X,} is characterized as having weak white noise if {X } is a sequence

of serially uncorrelated random variables with zero mean and finite variance. Strong white noise also
has the quality of being independent and identically distributed, which implies no autocorrelation.

In particular, if X, is normally distributed with mean zero and standard deviation &, the series is called a

Gaussian white noise

Statistical Testing
To examine the data series for evidence of any serial correlation, we use Ljung-Box statistical test and

the modified Q"(m) statistics. The Ljung-Box Test:

Ho:p=p,=p;=..=p,=0
H; :3pqem # 0

Where

e H_:Null Hypothesis (White-noise)
e H,: Alternative hypothesis (not white-noise)

e M : Upper lag limit of the test. The upper lag limit can either be set by us or left for the function
to pick a proper limit. Practitioners use InT as a proper value form.

Ljung-Box Statistics
The Ljung-Box statistics (i.e. Q*(m) ) is an enhancement on the classical ;(2 test especially for small

samples size.

Q'(m=T(r+2)> 2
Q*(m) - Z:f:m

This is a one-tail statistical test, A p-value greater than the significance level (& ) leads us to not-to-
reject the null hypothesis or, in other words, the time series is white noise.
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WNTest function in NumXL computes the P-value for the Q* (m) statistics for our sample data. The

upper lag limit (M) is set by default to In T , but the user can override this value by passing a value for

this parameter.

Example: Using the NumXL descriptive statistics form, we computed the various summary statistics and

performed Ljung-Box white-noise test (WNTest) among others.

Date

Data

5 .
1/1/2011 _ -3.60957 4 Data .

1/2/2011  -0.50224 3 -

1/3/2011  1.239146 5 ] ® v,

1/4/2011  -0.37045 2 . . A ., o
1/5/2011  2.233187 0 IVAVARY : o .’. \__ o o o*
1/6/2011  1.065355 . L4 . * .

1/7/2011  -3.9222 17 P P ¢ Py

1/8/2011  -1.94615 21 e * .

1/9/2011  -1.97037 39 4

1/10/2011  -1.65559 -4 4 * ¢

1/11/2011  0.618254 5 4

1/12/2011  -0.92797 § 5555588588888 RREEFESESS5E5EEEEEREEEREEEES
1/13/2011  -2.29652 S - O B A I T BT B TS IS T I A I TR~ - -
1/14/2011  -1.56046

1/15/2011 -1.17544 Descriptive Statistics Significance Test | 5.00% | Test p-vlaue  Result?
1/16/2011 -3.73066 Target p-vlaue  Different? White-noise 38.28% TRUE
1/17/2011  0.652851 AVERAGE: -0.40375 0.000 11.18%  FALSE Normal Distributed? 89.01%  TRUE
1/18/2011  1.636049 STD DEV: 1.808701 ARCH Effect? 65.48%  FALSE
1/19/2011  -0.68327 SKEW:  -0.09 0.000  42.24%  FALSE

1/20/2011  -2.26225 EXCESS-KURTOSIS:  -0.24 0.000 32.96%  FALSE WNTest:

1/21/2011 1.900721 Using NumXL WNTest function, we computed the
1/22/2011  3.631631 MEDIAN: -0.37045 TP ED eI

1/23/2011  1.320639 MIN: -3.9222

1/24/2011  0.739662 MAX: 3.631631

1/25/2011  -0.98233 Q1: -1.60802

1/26/2011  -0.13313 Q3: 0.810597

1/27/2011  -1.47898

1/28/2011  0.169034

1/29/2011  0.041848

1/30/2011  0.561522

1/31/2011  0.881532

Note: We chose a significance level (aka & ) of 5%.
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