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Appendix H: Relation Between Skewness and Kurtosis

The relation between skewness, 

, and kurtosis, 

, may be expressed in terms the coefficients 

 and 

 which are defined as
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(H-1)
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(H-2)

Assume a sequence of flood flows to be independent and identically distributed (iid). For the Normal distribution, 

. For both the Log-Normal and the Pearson distribution, the coefficients 

 and 

 are both functions of a single parameter characterizing the respective distributions – the parameter 

 in the case of the Log-Normal distribution and the parameter 

 in the case of the Pearson distribution. Therefore, a straightforward relation exists between the coefficients for both distributions. Moreover, as 

, 

 for both the Log-Normal and the Pearson distribution. Thus the characterization of both distributions approaches that of the Normal distribution. See Figure H-1.
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From Figure H-1, it is noted that for a given value of 

, 

 is greater for the Log-Normal distribution relative to the Pearson distribution. The difference between the values of 

 for the two distributions increases as 

 increases.

Assume Markovian dependence. If the logs of the flows, denoted as 

, are distributed as Normal, then the random component in log space, denoted as 

, is also distributed as Normal. Thus both the flows, i.e the antilog of 

 and the antilog of 

 are both distributed as Log-Normal. If, however, 

 is distributed as Pearson then 

 can not be distributed as Pearson except in the case where the measure of Markovian dependence, the first order autocorrelation coefficient, 

, equals zero, whereby the iid case attains. Given that 

  is distributed as Pearson, the 

 relation for 

 is given by Eq. (H-3).
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(H-3)

If 

, then Eq. (H-3) may be expressed as
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defining the 

 relation for the Pearson distribution. If 

, then 

. If 

, then 

 

. 

The relation defined by Eq. (H-3) is shown graphically in Figure H-2a for 

 and in Figure H-2b for 

.
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Assume flood sequences to be sequences of iid random variables, such that floods are distributed as Log-Pearson with 

, whereby the distribution is positively skewed and the kurtosis exists. The relation between skewness and kurtosis is defined as a dual-valued function—given a value of skewness, kurtosis assumes of one two values, or given a value of kurtosis, skewness assumes one of two values. The relation between skewness and kurtosis measured by 

 and 

, respectively, is shown in Figure H-3a, and the relation measured by 

  and 

, respectively, is shown in Figure H-3b. 
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The relation between the Log-Pearson parameters 

 and 

 that minimize the value of skewness measured as either 

  or 

 is shown in Figure H-4. It is noted that as 

, 

, and for 

, 

 such that 

 but the kurtosis does not exist.
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If floods are distributed as Log-Pearson with 

, then the floods may be distributed with positive or negative skewness. In either case the kurtosis exists. The relation between 

 and 

 is defined as a single-valued function. See Figure H-5a. The relation between 

 and 

 is shown in Figure H-5b.
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Real world floods are almost always distributed with positive skewness in real space and negative skewness in log space. Thus to the extent that floods are indeed 

distributed as Log-Pearson, the parameter 

. Therefore, the dual-valued relation between skewness and kurtosis conditioned on 

 is of marginal concern. 

Prepared as Subcontractor to
Under Contract to
Contract
Planning and Management 
US Army Corps of Engineers 
Assessing the Robustness of

Consultants, Ltd.
Institute of Water Resources
Flood Fighting Decisions in

Carbondale, Ill. 62903
Ft. Belvoir, VA 22315
Two River Basins


_1078931667

_1078931677

_1078931682

_1078931687.unknown

_1078931689.unknown

_1078931692.unknown

_1078931694.unknown

_1078931695.unknown

_1078931693.unknown

_1078931691.unknown

_1078931688.unknown

_1078931685

_1078931686

_1078931683

_1078931680

_1078931681

_1078931679

_1078931672

_1078931675

_1078931676

_1078931673

_1078931670

_1078931671

_1078931668

_1078931647

_1078931657

_1078931662

_1078931664

_1078931666

_1078931663

_1078931659

_1078931661

_1078931658

_1078931652

_1078931654

_1078931656

_1078931653

_1078931649

_1078931651

_1078931648

_1078931637

_1078931642

_1078931644

_1078931645

_1078931643

_1078931639

_1078931640

_1078931638

_1078931627

_1078931632

_1078931634

_1078931635

_1078931633

_1078931629

_1078931630

_1078931628

_1078931621

_1078931624

_1078931625

_1078931623

_1078931619

_1078931620

_1078931616

_1078931618

_1078931614

_1078931615

_1078931613

