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Why?

Because statistics are the
foundation of all risk management.
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What exactly are statistics?

* Allows summarizing the information content of a
large body of data.

* This Is a huge step In the history of civilization
because It allows learning to be passed along.

 The invention of statistics marks the juncture
between the forecasting by omens or fate and
forecasting by measurement (The Dark Ages
versus the Renaissance).
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Descriptive Statistics for Distributions

 ‘AVERAGES’ (central measures): mean and
median.

 VARIATION: Compute and interpret statistics
describing the variabllity in a set of values
Including the variance and standard deviation.
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FREQUENCY s the probability distribution of
the number of loss events per year

« Example of Normal Distribution for Claim
Frequency (appropriate when frequencies are
greater than 30 per year)
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Useful Approximate Probabilities for Normal
Distributions

68 %

95%
99%

u-3c¢ p-26 p-o W pu+o p+2c p+3c

For a normal distribution, approximately:

» 68% of the data falls within one standard deviation of the mean
 95% of the data falls within 2 standard deviations of the mean
 99% of the data falls within 3 standard deviations of the mean.

The chance of observing a value more than three standard deviations from the mean in
a Normal distribution is less than 1%.
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A ‘Real Life’ example

Your company expects 50 general liability claims per
year with a standard deviation of 8 claims (how
would you get this info?)

* As a careful risk manager, you want to budget a
claim count so that there is only a 5% chance
that the actual result will be greater than the
forecast. How much do you budget?
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A Frequency Distribution (Normal 50, 8)
Follows the familiar bell shaped curve

Normal(50, 8)

X <=36.841 X <=63.159
6 5.0% 95.0%

Values x 10"-2
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The same distribution can be displayed in a
more useful fashion as a cumulative curve

Normal(50, 8)
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Percentile Analysis Workers Compensation

Workers Comp Med Only Workers Comp Lost Time
MO LT
Cum Percent | Incurred Cum Percent | Incurred
MAX| $90,000 MAX| $6,500,000
99 $8,260 99| $338,865
90 $1,880 90 $99,006
‘ ’ 80 $1,039 80 $52,011
THIS FAT TAI L 75 $832 75 $40,619
APPLIES TO 70 $686 70|  $32,169
60 $504 60 $21,931
MOST RISK 50 $382 50 $15,233
TYPES! 40 $295 40 $9,676
30 $228 30 $6,082
25 $198 25 $4,678
20 $168 20 $3,559
10 $107 10 $1,606
1 $6 1 $333
MIN $2 MIN $47
MEAN $879 MEAN $39,740
FREQ 27,551 FREQ 7,230
STD DEV $1,974 STD DEV $105,037
STD DEV MEAN $12 STD DEV MEAN $1,235
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Lognorm2(10, 1.0)

WHAT
HAPPENED TO
OUR '‘BELL
SHAPED’ CURVE
WHEN WE
CONSIDER LOSS
SEVERITIES?

Values x 10°-5

o o o
Lo o Te}
i i

Values in Thousands

95.0% 500 >

-0.002 114.1
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And, what do we really mean by Expected Value?

— I'll pay you a $1.00 for HEADS and $0.00 for
TAILS. What do you expect to gain?
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Defining the Mean (Expected Value)

e |In words:

If you take a collection of values from a
random process, sum them, and divide by the
number of them, you have calculated a mean.

« Mean = (Sum (values) )/N
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Median

Tiw3-03. 4 5811

N= 3 N= 3
median
e The median, like the mean, measures where a set of values is

centered.

If you order your observations, the Median is the value half-
way (or 50%) between the smallest and largest observation.
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Is there any case where the median is more
Important than the mean?

Yes! In fact, the

the median,

the minimum or

the maximum

can all have more practical impact than the
average

Why?
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Exercise: Beware Averages

* First, which “average” to use?
Mean Median

e Second, we have a sense that the average (or
expected value) is representative of each unit—that’s
dangerous and untrue!

e Third, Remember that the Mean and Median provide
useful information; the best practice is to compute and
consider the value of each.
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Exercise (cont’d): When Averages Mislead

« At birth, an African American male life expectancy is
68.8 years; White male Americans, 79.6 years.

— What does this mean in terms of fairness for a
Social Security retirement system that does not
pay full benefits until age 667
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Class Review

CHOOQOSE your Answer:

A) It's not fair because Blacks will, on average,
collect for less than two (2) years; Whites over ten
(10) years; or

B) We can’t answer because we don’'t know the
average life expectancy when these groups reach
66.
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Correct Answer: (B)

Black’s low life expectancy Is largely due to high
death rates in childhood and young adults.
African-American men who reach age 65 can
expect to live and collect benefits for an
additional 14.6 years (not far short of the 16.6
year figure for white men).
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Review, the following Table 27. US
Government, CDC.: “Life expectancy at birth, at
65 years of age, and at 75 years of age,
according to race and sex, 1900-2002"

e See how Life Expectancy at Birth is not the same as Life
Expectancy at Age 65, etc.

* By the way, do YOUR reports match the incredible depth
of information shown on the following Table?
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Table 27. Life expectancy at birth, at 65 years of age, and at 75 years of age, according to race and sex:

United States, selected years 1900-2002 Clck here for
[Data are based on death certificates] This table has been updated since the printed book.  spreadshest version
All races White Black or African American'
Specified age Both Both Both
and year sexes Male Female sexes Male Female sexes Male Female
At birth Remaining life expectancy in years

463 483 476 466 487 330 325 335
656 711 69.1 665 722 60.8 59.1 62.9
666 731 706 674 741 63.6 61.1 66.3
67.1 747 717 680 756 64.1 60.0 68.3
700 774 744 707 784 68.1 63.8 725
71 782 753 718 787 69.3 65.0 734

78 788 764 721 794 69.1 64.5 736
720 789 763 729 796 69.3 64.6 738
723 791 765 732 798 69.6 65.0 739
722 788 763 731 79.5 69.2 64.6 737
724 790 765 733 796 69.5 64.9 739

725 789 765 734 796 69.6 65.2 739
731 791 768 739 797 702 66.1 742
736 794 71 743 799 71 67.2 747
738 795 773 745 800 713 67.6 748
739 794 773 746 799 714 67.8 747
743 197 776 749 8041 71.9 68.3 75.2
744 798 777 750 802 722 68.6 75.5
745 799 777 754 80.3 723 68.8 75.6

128 150 --- 128 151 139 129 14.9
128 158 144 129 159 139 127 151
131 17.0 152 131 171 142 125 18.7
14.1 18.3 165 142 184 151 13.0 16.8
145 185 168 145 187 152 130 16.9

1990 i 172 151 189 173 152 194 15.4 132 17.2
1901 174 153 191 175 154 192 155 134 172
1992 . 175 154 192 176 155 193 157 135 174
1993 Lo 173 153 189 174 154 190 155 134 17.1
1994 . 174 155 190 175 156 19.1 157 136 172
1905 L 174 156 189 176 157 194 156 136 17.1
1996 et 175 157 190 176 158 191 158 139 17.2
1997 177 159 192 178 160 193 16.1 142 176
1998 L. 178 160 192 178 161 193 16.1 143 17.4
1999 .t 177 161 191 178 161 192 16.0 143 17.3
2000% . 180 162 193 180 163 194 162 142 177
2001 .\t 181 164 194 182 165 195 164 14.4 17.9
2002 .. 182 166 195 182 166 195 166 146 18.0
AL 75 years
1980 L\t 104 88 115 104 88 H5 9.7 8.3 10.7
1985 vttt 106 90 17 106 90 117 10.1 8.7 114
1990 . 109 94 120 1o 94 120 102 8.6 1.2

111 95 121 1.1 95 121 102 87 1.2
1.2 96 122 12 96 122 104 89 114
109 95 119 1.0 95 120 10.2 8.7 11
1.0 96 120 11 96 120 103 89 1.2

1o 97 119 i 97 120 102 88 114
i 98 120 1ti 98 120 103 90 1.2
M2 99 121 H2 99 12 107 93 15
M3 100 122 113 100 122 105 92 123
M2 100 121 12 100 121 104 92 1.1
M4 104 123 14 101 123 107 92 16
M5 102 124 15 102 123 108 93 "7 79
N5 103 124 15 103 123 109 95 17
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Exercise: Computing an Estimate of a Ratio,
Rate or Percentage

 There are two ways to compute these statistics.
Which do you use? (and why?)

* The key point: verify the computation when from
computer generated table
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Computing an Estimate of a Ratio or Percentage

Operating Sales Freg/Sales
Unit Claim Count ($ Millions) ($ Million)

A 100 50 2.00
B 50 30 1.67
C 500 300 1.67
D 30 10 3.00
E 300 200 1.50
Average (Indiv) ’ 1.97
Average (Cum 980 590 1.66

The key point: verify the computation from any software generated table
Try the Excel formula: SUMPRODUCT ( )
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Insightful Triangle Reports

 The Time Dependent nature of Risk

Management data is fundamental to risk
analysis.

 Don’t delegate this area to the actuaries.
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Exercise: When bias creeps into data

 The ‘Third Ralil’ of risk data analysis is time.

* Risk Managers, and insurers in general, must
recognize that the cost of what was sold (or
retained) won'’t be known for years.

* Even the number of claims in a given accident

year increases because of incurred but not
reported claims (IBNR).
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‘Apples, pears and banana’ issue

Year Avg Lag (days)
2003 30.5
2004 28.5
2005 15.0
2006 10.5
2007 7.3

Do you see any problem in interpreting the above data?
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Loss Development is mission critical when you
are budgeting or interpreting performance

e Be careful not to let delayed reporting of claims
or under reserving distort other analyses that are
based on frequency, such as Loss Control/
Safety performance.
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Exercise: Mixing Statistics from data that does not
Include all relevant factors; I.e. these fatality results for
New York City Automobile Accidents.

e 20 mph or less 2.0%
e 20 to 30 mph 29.7%
e 30 to 40 mph 30.4%
40 to 50 mph 16.5%
50 to 60 mph 19.2%
e Over 60 mph 2.2%

Can you say that driving Over 60 mph is safer than between 20 and 30 mph?
Do we use the same strange interpretation in claim statistics?

If an organization found that female drivers had 10 % of the claims,
or that white male drivers over 55 had 50%, what wo uld it mean?
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Averages that are under ‘average’

 Limitations of what the mean means.

» Consider the pond 2 feet deep with the drowning victim.

e Or, “26 Million Americans have blood pressures greater than
average.” ABC Morning News, April 4", 2006

 If Donald Trump walked into this room ... impact on th e
average income; the median?

« SOLUTION: LOOK AT ALL THE DATA, THEN DECIDE
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