
Appendix D

Mathematics refresher

While having a certain comfort with mathematical reasoning will help with

following the material in this book, very few technical mathematical methods

are used (e.g., there is no calculus). The only requirement is the ability to use

a standard calculator capable of adding, subtracting, multiplying, dividing,

and performing basic transformations including squares, reciprocals, natural

logarithms, and exponentials.

D.1. The natural logarithm and expo-

nential functions

The natural logarithm transformation (also known as “log to base-e” or by the

symbols “log4” or “ln”) is a way to transform (rescale) skewed positive values

to make them more symmetric and normal. To back-transform a variable in

natural logarithms to its original scale, use the exponentiation function on a

calculator [denoted exp(- ) or 4- , where - is the variable expressed in natural

logarithms]. This is because exp(log4 (. )) = . .

Other useful properties of these functions derive from the following math-
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ematical relationships:

log4 (01) = log4 (0) + log4 (1)

and

exp(2 + 3) = exp(2) exp(3),

where 0 and 1 are positive numbers, and 2 and 3 are any numbers—try some

examples out on a calculator to practice working with these transformations.

D.2. Rounding and accuracy

This book emphasizes the practical interpretation of statistical analyses, and

it is usually more practical to employ some rounding when reporting final re-

sults rather than report exact numbers in all their gory detail. In particular,

rounding to three significant digits seems a reasonable compromise to balance

accuracy with practicality. For example, the following table contrasts calcu-

lated values with how these values should be reported:

Calculated Reported

0.012345 0.0123
0.12345 0.123
1.2345 1.23

12.345 12.3
123.45 123

1,234.5 1,230
12,345 12,300

However, be careful not to round numbers used in intermediate calculations

since this can adversely affect the accuracy of a final answer. For example, the
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following table illustrates the impact on the simple addition of 1.5739 and

2.6048:

Correct Incorrect

1.5739 1.57
Intermediate

2.6048 2.60

Calculation 4.1787 4.17

Rounded 4.18 4.17

While the difference between the correct rounded answer (4.18) and the

incorrect rounded answer (4.17) may not seem particularly large, this type of

sloppiness with intermediate calculations can lead to very serious problems in

complex calculations involving many steps. For example, with just one addi-

tional step (exponentiating the sum of 1.5739 and 2.6048), the difference in

accuracy becomes very pronounced:

Correct Incorrect

Intermediate exp(4.1787) exp(4.17)
Calculation 65.2809 64.7155

Rounded 65.3 64.7
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