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THE CALIFORNIA TABLE L 

DAVID SKURNICK 

The retrospective rating plan of the California Inspection Rating 
Bureau is a tabular plan with a fixed per accident limit. In 1974, in order 
to bring the rating values up to date, a new table of charges was constructed. 
In the previous updating the insurance charge had been taken from the 
countrywide 1965 Table M of the National Council on Compensation 
Insurance and the charge for the per accident limit had been derived from 
a study of California claims. The Bureau decided to base the new table of 
charges wholly upon California experience. Since the per accident limit is 
fixed in the plan, it was decided to construct a table of charges that would 
include the cost of the per accident limit in the charge. This table was 
named “Table L”. Its advantage is that it reflects both the charge for 
limitation of total losses and the charge for limitation of individual acci- 
dents, but the overlap between these charges is eliminated, 

This article describes the characteristics of Table L and the method 
by which it was constructed. Section 1 contains a formal definition of the 
Table L charge and a demonstration of its applicability to retrospective 
rating. In Section 2 a new formula is derived, which uses Table M to develop 
retrospective rating plan values for a plan with a per accident limitation. 
Section 3 contains a description and an explanation of the methodology 
used by the Bureau to construct Table L. Section 4 describes some of 
Table L’s numerical characteristics. 

1. MATHEMATICAL PROPERTIES OF TABLE L 

Formal Definition 

Assume that a formula for limiting or adjusting individual accidents 
is given. The Table L charge at entry ratio r, +*(r), is defined as the 
average difference between a risk’s actual unlimited loss and its actual 
limited loss; plus the risk’s limited loss in excess of r times the risk’s 
expected unlimited loss. The Table L savings at entry ratio r, v*(r), is 
defined as the average amount by which the risk’s actual limited loss falls 
short of r times the expected unlimited loss. The Table L charge and savings 
are both expressed as ratios to expected unlimited loss. 

In general, the “actual limited loss” for a risk may be calculated by 
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adjusting the individual claims according to any prc-set formula, then sum- 
ming the adjusted claim amounts. The theorems proved in this paper are 
valid regardless of the type of adjustment formula used. even if the formula 
prescribes different adjustments for different types of claims. The only 
requirement is that each adjusted claim amount bc completely determined 
by the unadjusted claim amount and the characteristics of the claim. 

For most purposes the adjustment to be used will be the truncation 
of individual claim amounts at a particular limit. This imposition of a per 
accident limit will result in a “normal” Table L. In the special case that no 
adjustment is made to individual claim amounts. the Table L produced is 
equivalent to a Table M, since the actual limited loss equals the actual 
unlimited loss. 

California law requires that the calculation of a risk’s retrospective pre- 
mium use an average value in place of the actual indemnity loss for any 
death case. This substitution results in a smoothing of the loss ratios. which 
was provided for in the California Table L constructed by the Bureau. To 
accomplish this, an average value of $37,400 was substituted for each 
actual death indemnity amount before individual losses were truncated at 
the per accident limit. This use of an average death indemnity value has 
only a minor effect on the Table L charge, since less than 6% of the loss 
dollars result from death cases, and most actual death indemnity values arc 
not far from the average value. 

In this paper the usual excess pure premium ratio is called a Table M 
charge and an excess pure premium ratio which includes a provision for a 
per accident limit (or other adjustment of individual claims) is called a 
Table L charge. 

The definitions will be made precise by utilizing mathematical nota- 
tion. The annual losses for an insurance risk are a random variable. Let 

A = the actual unlimited loss for the risk. 

A* = the actual limited loss for the risk, i.e. the actual loss after ad- 
justment of individual claim amounts. 

E{ .) is the expectation operator: E{g(X)} = 
s 

g (x)~F,(x) for any 

random variable X and function R 

E = the expected unlimited loss = E{A ) 
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F = the cumulative distribution function of A/E 

F* = the cumulative distribution function of A */E 

k = the loss elimination ratio 

k = (E - E(A *) ),‘E. (1) 
The Table L charge and savings are defined mathematically for any entry 
ratio r 2 0 by 

w +*(r) = 
s 

(s-r)&‘*(s) + k 
r 

r q*(r) = J lr - s)dF*(s)* 0 

(2) 

(3) 

From these definitions it is possible to prove two results that do not 
depend upon the application of Table L to any particular retrospective 
rating plan. 

Lernrna 1 Given constants r, and r2 with 0 5 r, < r2, define the random 
variable L to be the limited loss restricted to be no more than r2E and no 
less than rIE, i.e. 

Lz 
i 

rlE, ifA* 5 rlE 

A*,if rlE < A* 5 r2E (4) 
rzE, if r2E < A*. 

Then E(L}/E = 1 - +*(r2) + q*(rl). 

Proof: The random variable L/E can be represented as g(A */E), where 

I 

rl, if x <rl 

t?(X) = x, if rl < x _< r2 (5) 
r2, if r2 < x. 

Then 

E(L}:IE = E(L/E) zz E(g(A*/E)} z 
s 

Mg(s)dF*(s) 
0 



/ 

r1 
= (rL - sMF*(s) + o 

rl 
= 

J 
(rl ~ .s)dF*(s) + E(A */E) - * (s r2 )dF*(s) 

0 s r2 

cc =?*(rI)+l -k- 
s 

(s - r,)dF*(s) r2 

= 1 + $*(rl) - +*(r2). Q.E.D. 

It will now be proved that for Table L. the savings equals the charge 
plus the entry ratio minus one. This is the same relationship that holds for 
Table M. 

Theorem 1 F:oranyr 2 0, q!*(r) = +*(r) + r - 1. (6) 

Proof: In Lemma 1, take r, = r2 = r. 

Then, L = rE, so that 

E[L}/E := r = 1 + II*(r) - 4*(r). Q.E.D. 

Application of Table L to Retrospecti\,e Rutirlg 

In the California Workmen’s Compensation RetrospcctivJe Rating 
Plan, the retrospective premium R is given by 

R=BP-+CA*. (7) 

subject to a maximum of G and a minimum of H, where 

G = the maximum premium 

H = the minimum premium 

B = the basic premium ratio 

P = the standard premium (before any applicable expcnsc gradation. 

C z the loss conversion factor (LCF) 

Unlike the National Council plans. the California Plan uses only one tax 
expense ratio, so the tax multiplier is included in the basic premium ratit. 
and the LCF. The formulas derived in this section can also hc applied to 
the National Council plans by adjusting for the different meanings assigned 
to these two terms. 
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In order to demonstrate how Table L leads to a balanced plan. it is 
convenient to introduce the following notation: 

Lc; = the actual limited losses that will produce the maximum premium 

La = (G - BP)/C (8) 

ra = LR/E (9) 

L/l= the actual limited losses that will produce the minimum premium 

LH = (H - BP)/C (10) 

rH = LH/E. (11) 
L z the losses that will produce the retrospective premium in equation (7) 
without reference to the maximum and the minimum premiums. That is 

LH, if A* 5 LH 

L= A*,ifLH_<A*<LG (12) 

The retrospective premium can be written as 

R =BPfCL 

= basic premium + converted losses 

I* = the net Table L insurance charge 

I* = [+*(rC) - q*(rH)]E. 

(13) 

(14) 

(15) Theorem 2 E(L) = E - I*. 
Proof: Apply Lemma I taking rf; for r, and r,( for rt’. Then 

E{Ll/E = 1 - +*(ra) + q*(e) 

E(L) = E -[+*(ra) - tlr*(rfc)]E. Q.E.D. 

A retrospective rating plan is said to be balanced if the expected value 
of the retrospective premium equals the standard premium adjusted for any 
expense gradation built into the plan. Let D denote the expense gradation 
in the plan, expressed as a ratio to P. From equations ( 13) and ( 15) 
balance will require that 

E{R}=BP+CE-CI*xP(l-D). 

It follows that the basic premium ratio must be selected as 

B = 1 - D - CE/P + CI+/P. 

(16) 

(17) 
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The retrospective premium can be aeparatcd into loss and expense 
components, and it can be shown that the expected value of each of these 
components equals the value of the corresponding component of standard 
premium adjusted for expense gradation. 

Theorem 3 The use of equations ( 13) and ( 17) will produce a plan that 
is balanced with respect to losses. 

Proof: The loss portion of R is L + I * 

E( L + I*} = E{ L) + ‘I* = E. Q.E.D. 

Theorem 4 The use of equations ( 13 ) and ( 17 ) will produce a plan that 
is balanced with respect to expenses. 

Proof: 

Expenseinbasicpremium=P(l --D) -CE+ (C~- 1)1*. (18) 

Expense in converted losses z (C - 1 ) L. (19) 
The expected value of the expense portion of R is 

E(P(l--D)-CCEf(C-1) (z*+L)} 
=P(l--D)-CE+(C-II) (I*+E(L}) 
=P(l--D)-CCE+(C-1) (I*+E--I*) 

= P(l - 0) - E. Q.E.D. 

Two Useful Formulas 

Table M formulas have been derived to express both the entry ratio 
difference and the charge difference in terms of the minimum premium, the 
maximum premium and the expense provision. Snadcr has shown that these 
formulas must be satisfied in order to have a balanced retrospective rating 
plan.’ The formulas are the basis of the National Council’s “Method 2” for 
determining rating values.’ The use of these formulas facilitates the trial 
and error search for rating values corresponding to se&ted maximum and 
minimum premiums. Comparable formulas also exist for Table L. 

1 R. H. Snader, “Fundamentals of individual Risk Rating and Related Topics,” CAS 
Study Note, Part II, p. 3. 

2 National Council on Compensation Insurance, “Rating Supplement for Workmen’s 
Compensation and Employers’ Liability Insurance Retrospective Rating Plan D.” p. 9. 
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Theorem 5 +*(r?{) - +*(rC) = (P - PD - H)/CE. (20) 

Proof: 

H = BP + CEr,, = P( 1 - D) - CE + CE[+*(rO) - q*(h)] + 
CErH 

= 01 -D) + CE[$*(r,) - q*h) + rH - 11 
= PC1 -D) + CE[+*(ro) - +*(r~~)l. 

Therefore 

+*(rH) - $*(ra) = (P - PD - H)/CE. Q.E.D. 

The usual Table M formula for the entry ratio difference also holds 
for Table L, since the Table L entry ratios are also ratios to expected un- 
limited loss. This formula is 

rQ - rH = (G -H)/CE. (21) 

Formulas (20) and (21) were used in the construction of the updated 
California Plan. A selection of rating values will satisfy these two equations 
if and only if they yield a balanced plan. 

2. THE INCREMENTAL CHARGE FOR PER ACCIDENT LIMITATION 

In computing rating values for a plan with a per accident limitation, 
the standard method has been first to use Table M to select a maximum, a 
minimum, a basic, and an LCF that would provide balance if accidents 
were not limited; then add an incremental charge to the basic. Dorweiler 
describes this incremental charge as the increment on the excess pure 
premium ratio due to superimposing a per case limit on a per loss ratio 
limit.” He points out that the incremental charge will vary between zero and 
the loss elimination ratio depending upon the per accident limit, the ex- 
pected loss ratio, the risk premium size and the entry ratio. The variation 
in incremental charge reflects the varying amount of overlap between the 
effect of a per accident limit and the effect of an overall loss amount limit. 
Conceptually, the Table L charge represents the sum of a Table M charge 
and an incremental charge. Let 

:I P. Dorweiler, “On Graduating Excess Pure Premium Ratios,” PCAS, XXV111 (1941), 
p. 140. 
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/ 

co 
4(r) = the Table M charge at entry ratio r = (s - r)dF(s) 

r 

s 

r 
q(r) = the Table M savings at entry ratio r = (r -s)&(s) 

0 

A+(r) = the increment on the Table M charge due to superimposing 
a per accident limit (or otherwise adjusting individual 
claims) 

A+(r) =+*(r) - +(r). (22) 
Uhthoff describes a convenient method of using excess loss premium 

factors to calculate approximate incremental charges, which do not vary by 
entry ratio, but which do vary by state .f This method is currently in use in 
most jurisdictions. In the 1966 updating of the California Retrospective 
Rating Plan the C.I.R.B. computed incremental charges that did vary by 
entry ratio. Although the incremental charges actually used may be approxi- 
mate, the formula by which they modify the rating values can be precise. 

llnder the usual methodology the incremental charge n+(r) is esti- 
mated, and then the basic (including excess loss) premium ratio is taken as 

I - D -~ C’ElP + C[+(r,; 1 - y(r,,) ~.~ .4$((rr; )]E P. (23) 

Formula (23) is evidently not exact since it is unequal to the basic premium 
ratio as defined in equation (17). While formula (23) takes into account 
the incremental effect of a per accident limit on the Table M charge, it fails 
to include the incremental effect of a per accident limit on the Table M 
savings. It will be shown that the incremental savings. III*(r) -- [II(r). 
equals the incremental charge, so that formula (23) can be corrected by 
subtracting the incremental charge at the entry ratio producing the mini- 
mum premium from the incremental charge at the entry ratio producing 
the maximum premium. 

Theorem 6 

+*(r) -- 9(r) = q’*(r) -q(r). 

Proof: Theorem 1 and its Table M analogue show that 

$;‘(r) -- IF*(r) z 1 -r=+(r) - q’(r), QED. 

(24) 

(25) 

4 D. R. Uhthoff, “Excess Loss Ratios Via Loss Distributions,” PCAS, XXXVII (1950), 
p. 82. 
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Theorem 7 

Use of the basic (including excess loss) premium ratio 

1 - D - CE/P + C[+(~,J) + A#J(~G) - v(raj - 
A$(r,r)lEIP (26) 

will produce a plan that is balanced with respect to losses and expenses. 
Proof: From Theorems 3 and 4 it is sufficient to show that 

I”’ = l+(rl:) + fJ$(r,;) - lp(r,,) - A$(rrr)lE. (27) 

Indeed, equations ( 14) and (24) imply that 

I*lE = +*(r,;) - lp*(rlr) = +(r(:) + n+(r(;) - +(r,c) - 
A+(rlr). Q.E.D. 

In actual practice n+(r,,) is small for most retrospective rating plans, 
so Formula (23) generally provides a good approximation. 

3. CONSTRUCTION OF TABLE L 

Adjustments to Current Level 

The Bureau constructed Table L’s for eleven premium size intervals 
separately for six different per accident limits. All the tables reflect 
California workmen’s compensation experience from policy year 1969 
second reports, adjusted to April 1, 1974 rate and benefit levels. A Table M 
was also constructed from the same data. 

Premiums and losses at April 1, 1974 rate and benefit levels were used 
throughout the construction of the tables. Since all the data came from a 
single state, it was possible to bring losses to an April 1, 1974 benefit 
level using separate California benefit increase factors for Death, Permanent 
Total, Major, Minor, and Temporary claims. Premium was broughi to an 
April 1, 1974 rate level by using a factor reflecting only the portion of the 
rate level change due to benefit increases and experience. A California 
permissible loss ratio of .635 was used to estimate the expected loss. 

As shown in Exhibit 1, the benefit increase factors were particularly 
high for Deaths and Permanent Totals, the categories with the largest 
claims. Consequently. inadequate charges would have resulted if an 
average benefit increase factor had been used for all types of claims, as was 
done in the construction of the 1965 Table M. From the standpoint of use 
in California, another advantage of the 1974 California Table L over the 
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1965 Table M is that a California permissible loss ratio was used, rather 
than a countryside average. 

The Table L Tabulation 

A California Table M was constructed by means of Simon’s pro- 
cedure.” The risks were sorted by premium size group. Working with one 
group at a time, the standard premium P for each risk was multiplied by 
the permissible loss ratio to obtain the estimated expected loss E. The ratio 
of the actual unlimited loss to the estimated expected loss was designated 
R”‘. The risks were then sorted on R.” and each premium size group 
was tabulated as in Exhibit 2. The smallest value of R”’ was zero. 

In the construction of Table L, losses were limited by substituting the 
average death indemnity value for the actual indemnity in each death case 
and truncating at the per accident limit. The same premium size groups, 
permissible loss ratio and estimated expected loss were used as for the 
California Table M. Within each premium size group, the ratio of the 
actual limited loss to estimated expected loss wes denoted EL. The risks 
were then sorted on R’, and each premium size group was tabulated as in 
Exhibit 3. The value of the loss elimination ratio k was based upon all 
premium size groups combined. 

The tabulations for Table M and Table L will now be compared col- 
umn by column. Note that superscripts I. and di arc used to denote values in, 
or corresponding to, the tabulations. A subscript denotes the row of the 
table. The absence of a subscript in a symbol indicates that it represents a 
theoretical value for an individual task. 

5 L. J. Simon, “The 1965 Table M,“PCAS, LII (1965), p. I ff. 
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Table M Table L 

Standard Premium ( Tr) 

Actual Unlimited Loss (A:) 

Ratio (R.:) = A:/.635 Pp (28) 

Number of Risks (N,!) 

= number with a ratio of RF 
Sum 1 (yi) = Z N”j (29) 

js+i 

Sum 2 (Sri) 
= Sfi ,-’ 1 + (R;+ 1 - 

‘Ry, yi i * 

Adjusted Ratio ( y ) 
= Rf’ Sy,/SfO * , 

Charge (+:I) 

= sy&y-, I * 

(30) 

(31) 

(32) 

Standard Premium (PF) 

Actual Limited Loss (A:) 

Ratio (RF) = A:/.635 Pp (33) 

Number of Risks (NF) 

= number with a ratio of R ” 
Sum1 (SFi> =XNF (34) 

jy 

Sum 2 (Sk11 
-s;~+‘~+W;+~- - 

if) qi + 1 (35) 

Adjusted Ratio ($) 

= R; (1 - k) S$/S;, (36) 

Charge (+f) 
= k + (1 - k) S;&, (37) . , 

Notes: These formulas correspond to the tabulation shown in Exhibit 2 and Exhibit 3. 
The index i descends in magnitude, going from top to bottom on the tabulations. 

Explanation of the Tabulation 

Here is an intuitive explanation of why the charge produced by the 
Table L tabulation is an estimate of the Table L charge as defined by 
equation (2). The first six columns are the beginning of a Table M calcu- 
lation based on limited loss. The Table L adjustment factor would be 
St0 I’S&, if one wanted the Table L entry ratio to be a ratio of expected 
limited losses. Since it is desired that the Table L entry ratio be a ratio to 
expected unlimited losses, an adjustment factor of (1 - k) sf,O/s& is 
used instead. (Recall 1 - k = expected limited losses t expected unlim- 
ited losses.) 

The term 5ii/sk,, would be an appropriate charge for only the lim- ! * 
ited losses, with this charge represented as a ratio to the expected limited 
loss. The expression ( 1 - k) Sf ,/SfO is the charge for limited losses, with ! 
the charge now represented as a ratio to expected unlimited losses. Finally, 
adding k to the (1 - k) Si,,/Si, includes in the charge a provision for 
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the per accident limitation, also expressed as a ratio to the expected unlim- 
ited loss. 

Here is a formal explanation of why the charge produced by the Table 
L tabulation is an estimate of the Table L, charge as defined by equation 
(2). The entries in the tabulation are indexed by i. where i goes up the 
table from the zero entry. Rf, 1 > R: and Ri = 0. I’; is the amount of 

standard premium for the risks with Ratio RF. A(. is the limited loss for 

these risks. Et the estimated expected unlimited losses for these risks, is 
taken as .635PF, under the assumption that the expected loss is the same 

for all risks in the premium size group. Other columns are as defined. From 
the recursive definition of Sii it can be shown by downward induction that 

S;i=jsi:l CR;--Rq) N;. 

It is assumed that the mean of the limited loss ratios over a premium 
size group equals the expected value of the limited loss ratio for any risk in 
the group, where all these ratios arc to the estimated expected loss. That is, 

(39) 

An analagous assumption was made for unlimited losses in the construction 
of the 1965 Table M. From equation (38) and the fact that A;/B; equals 

Rt, it follows that the left-hand side of equation (39) equals Sri ,/~rf,, . ! , 

It is also assumed that the actual loss elimination ratio for all premium 
size groups combined equals the cxpccted loss elimination ratio for a risk 
in the group, X-. That is, for any risk, 

c -KY 

k=l- 
I( 

Z A; 
all premium iko 

)t( - 

X A; 
all premium 2Ao 

)I 
(40) 

size groups size groups . 

This assumption is supported by Exhibit 4, which shows that the percentage 
of losses eliminated by per accident limitation dots not var)’ by premium 
size in any meaningful manner. 

From equation (39) an expression for the estimated expected un- 
limited loss of a risk can be obtained by substituting from equations ( I), 
(34), (33) and (38): 

E zz (1 - k)E sl”,/s; o (41) > I 



THE CALIFORNIA TABLE 1. 129 

Letting Ef denote the expected unlimited loss for the risks in row i, 
it follows that 

l?;/E+ (1 - k)SI;,/.S;,. (42) , I 

It is desired that c be the ratio of actual limited loss to expected 
unlimited loss. Then 

32& 
1 I 

= Ry 1 - k) /As”, oS”Z o , * 

Thus equation (36) is justified. 

In order to justify equation (37), the definition of the Table L charge, 
equation (2), is applied to a particular entry ratio rp. 

+*(r;) = k + 
s 

co (s - #)dF*(S). 
rL 

4 

From the two prior assumptions and from the assumption that the actual 
distribution of limited loss ratios is the same as the theoretical distribution 
of limited loss ratios, it follows that 

+* (rI;> = k + j5T+ 1 (r’; - rq) Prob {A*/E = rf} 

1 k + +F+ 1 (r” - r;) Ny/Sf,o 

III k+ (1 -k) Z R:‘- R;) N;/Sfo 
j--i+1 

= k + (1 - k) S~,1/S2,0= +‘. 

This justifies equation (37). 

4. NUMERICAL PROPERTIES OF TABLE L 

The Table L charge is a function of entry ratio and premium size. The 
asymptotic properties of this charge are important for extrapolating it 
to those risks of premium size above the average of the largest size group 
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or below the average of the smallest size group. These properties can bc 
inferred from the properties of the Table M charge and of the incremental 
charge, described by Dorweiler.” 

For a given premium size, the Table L charge approaches the loss elimi- 
nation ratio as the entry ratio goes to infinity. The asymptotic behavior of 
the charge for a fixed entry ratio depends upon whether the entry ratio is 
smaller or larger than the complement of the loss elimination ratio. For a 
fixed entry ratio r, as the premium size approaches infinity, the charge 
approaches 

1 

k ifr> 1 -k 

1 - r, if P < 1 - k. 

For a fixed premium size, the charge approaches unity as the entry 
ratio approaches zero. For a fixed entry ratio, the charge also approaches 
unity as the premium size approaches zero. 

Exhibit 6 is a graph of California Table L charges for a per accident 
limit of $25,000. It can be seen that the charge is a monotone decreasing, 
concave function of the entry ratio and a monotone decreasing function of 
premium size. 

Exhibit 5 lists comparative insurance charges from the 1974 Cali- 
fornia Tables L and M and the 1965 and 1972 countrywide Table M’s of 
the National Council. California charges from each size group were applied 
only to the average premium size for the group. Charges for other premium 
sizes were interpolated from these average values. 

The charges in the 1974 California Table M are much higher than the 
charges in either National Council Table M. The higher California charges 
reflect a higher variation in loss ratio for risks of a given premium size, 
which may be the result of higher benefits. The differences between the 
California Table L and Table M charges are much smaller than the loss 
elimination ratios shown in Exhibit 4, due to the overlap, discussed in $2. 
It is apparent that the use of an incremental charge that does not vary by 
premium size results in the overchargin, (7 of small risks and the under- 
charging of very large risks. 

In some instances the California Table M charge is a little higher 
than the corresponding California Table L charge. The cause of this 

6 P. Dorueiler, op. cit., p. 133 ff. 
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slight incompatibility is that each table was compiled on an individualized 
basis. In the construction of Table M an estimated expected loss ratio of 
.635 was initially used, but each premium size group had its figures ad- 
justed to reflect the actual unlimited loss ratio of the group. This is the 
procedure used by Simon.’ Similarly, each premium size group of each 
Table L had its figures adjusted to reflect the actual limited loss ratio of 
the group and the loss elimination ratio for all size groups combined. This 
was regarded as the most accurate method for constructing Table L, 
Itthough the anomaly suggests that a more accurate Table M could be 
constructed if a special adjustment were made to correct for any irregularity 
in the distribution of large losses from one size group to another. 

If each size group had been allowed to determine its own loss elimina- 
tion ratio by using the formula 1 - S!&/S&, then formula (36) would 
have been replaced by 

and formula (37) would have been replaced by 

(44) 

(45) 

Table L’s for various per accident limits produced using these formulas 
would be consistent with each other and with the Table M actually produced. 

5. CONCLUSION 

From a mathematical point of view, Table L represents an advance 
over Table M. Every important Table M formula has an appropriate Table 
L generalization. The Table L versions are stronger than the Table M 
versions, since Table M is a special case of Table L. 

From a practical point 0; view a Table L should produce more accu- 
rate rating values than a Table M. An incremental charge that does not 
vary by entry ratio and risk size does not take into account variation in the 
overlap between per accident limitation and overall loss amount limitation. 
Table L takes this variation into account. A retrospective rating plan con- 
structed from Table L automatically includes the effect of the incremental 
savings. A Table L can be adapted to a retrospective plan that requires 
special adjustments of individual cases. Table L is no more difficult to con- 

7 L. J. Simon, op. cit., p. 4. 



struct than Table M, if the data base includes individual large losses. 
Retrospective rating plan values can be found as easily from a Table L 
as from a Table M, using equations (20 ) and (2 I ) . The use of a Table L 
also helps by making excess loss premium factors unnecessary. It follows 
that Table L is preferable to Table M for any retrospective rating plan with 
a fixed per accident limit. 

Even for a plan with a choice of per accident limits, it may be desirable 
to develop a set of Table L’s corresponding to the various per accident 
limits in order to obtain more accurate insurance charges. Formulas (44) 
and (45) can be used to construct a consistent set of Tables. Such a set 
of Table L’s would provide insurance charges that fully reflect the effect of 
premium size, entry ratio and per accident limit. 
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APPENDIX 

Table of Symbols 

A .= The actual unlimited losses 

A* = the actual limited losses 

E ( . } is the expectation operator 

E = E{A} 

F = the cumulative distribution function of A/E 

F* = the cumulative distribution function of A*/E 

k = the loss elimination ratio 

4*(r) = the Table Lcharge 

q*(r) = the Table L savings 

R = the retrospective premium 



B 

P 

C 

G 

H 

LC 

rG 

LI 

rH 

L 

1* 

D 

b(r) 

q(r) 
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= the basic premium ratio 

= the standard premium (before expense gradation) 

= the loss conversion factor 

= the maximum premium 

= the minimum premium 

= the actual limited losses that will produce the maximum 
premium 

= LJexpected loss 

= the actual limited losses that will produce the minimum 
premium 

= Lu/expected loss 

- the losses which will produce the retrospective premium - 

= the net Table L insurance charge 

= the expense gradation, expressed as a ratio to P 

= the Table M charge 

= the Table M savings 

n+(r) = the increment on the Table M charge due to superimposing 
a per accident limit 

A superscript J’ and subscript i refer to the ith row of the Table M 
tabulation, for a particular size group. 

PY = the standard premium 

A? = the actual unlimited losses 

Ey = the estimated unlimited losses 

E; = the expected unlimited losses 

N:’ = the number of risks 

Yi =Sum 1 
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S* 
2.i =Sum2 

P 1 = the adjusted ratio 

tq III the Table M charge 

A superscript L and subscript i refer to the ith row of the Table L 
tabulation, for a particular size group. 

P; z the standard premium 

44; = the actual limited losses 

EL =I the estimated unlimited loss 

E; = the expected unlimited loss 

Ni” = the number of risks 

St.1 =Suml 

Sti -Sum2 

‘p; Z: the Table L charge 
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Exhibit I 

FACTORS USED TO DEVELOP POLICY YEAR 1969 
PREMIUM AND LOSSES TO 4/l/74 RATE AND 

BENEFIT LEVEL 

A. Policies effective I/I /69-9/30/69 

Premium: I .3 12* 
Losses: Indemnity 

Death 
Pcrm. Total 
Major 
Minor 
Temporary 

Medical 

2.086 
2.016 
I.41 I 
1.169 
I.434 
1.063 

B. Policies effective IO/ I /69- I2/3 I /69 

Premium: 1.341* 
Losses: Indemnity 

Death 2.086 
Perm. Total 2.016 
Major I.41 I 
Minor I.169 
Temporary I .434 

Medical I .043 

C. The factor to be applied to the adjusted premium to derive the adjusted 
expected losses is .635. 

*These factors reflect only the changes due to experience and benefit levels. 
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Exhibit 2 

TABLE M TABULATION 

Per Accident Limit None 
Premium Group $50,000-$74,999 

PM A” K\’ 
Standard Unlimited Katie 
Premium L0hSCS Ah’ .‘.635 P” 

i2.560 
67149 
55952 
66066 
54224 
6200X 
5290X 
64705 
60916 
54HX’ 

12953X 
337975 

613X7 
257Yhb 

6051' 
474bYb 
I25436 

182032 
II5205 
170616 
17OXI2 
lb9417 
242806 
170335 

42’7583 
241566 
118387 
354826 
517OOa 
251374 
421285 
I8666 I 
6906 I 
73929 

613844 18.39 
359bYX X.44 
252361 7.10 
284SYO 6.7X 
233166 6.77 
25700’ 6.53 
212986 6.33 
218974 5.33 
109527 5.16 
I bYb7Y 4.x7 

83761 
21622X 

3902 I 
161917 
374x7 

292505 
76567 

16234X 
1087YJ 
679Y3 
99.546 
Y87Y3 
Y7123 

I37449 
Y5167 

.02 

.o I 

.OO 

.9Y 

.YX 

.Y7 

.Yb 

.Y5 

.Y-l 

.Y3 

.Y2 

.YI 

.YO 

.XY 

.XX 

21645 
12210 
5524 

I3465 
1623X 
b4XJ 
X97 I 
2124 

253 

:o’) 
.0x 
.07 
.Ob 
.05 
.0-l 
.03 
.O! 
.Ol 
.oo 

N” s” 
No. 01 I 
Rlrk\ sum I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 
h 
I 
-I 
I 
s 
7 

5 
3 
3 

3 
3 
3 
4 
3 

7 
4 
7 

i 
Y 
4 
7 
3 
I 
I 

.oo I Y.69 
Y.YS Y 04 

11.63 7 00 
l3.5Y ’ 76 
13.63 7.25 
14.x3 0 Y9 
I ;.‘)7 0 7’) 
2104 5 71 
24.40 ? 32 
27.01 5 21 

“Y7 24X.26 
303 75 I .23 
304 7i4.26 
30X 557.30 
3OY 760 3x 
317 26.3 47 
3 IY 266.64 
323 26’) .X3 
320 773.0b 
32x ‘76.32 
331 27Y.60 
334 7X2.Y I 
337 2Xh.ZS 
341 'XY.62 
344 2Y3.03 

X3.+ 
x3x 
x40 
840 
x55 
XSY 
X66 
XbY 
x70 
x71 

72h.71 
745.05 
753.43 
70 I .x3 
770.2’) 
77x.x4 
7X7.43 
7Yb.09 
x04.7x 
x13.4x 

s ” 
, 

Sum 7 

S3246049 3 ISOJOXb x71 

2’ 0 ” 
\d.ju\ted Toblc M 

Ratio Charge 
-~ 

.oooo 

.()I22 

.Ol55 

.Olb7 

.o 16X 

.01x2 

.OlYb 

.02X3 

.0300 
0332 

I .OY .3052 
I .0X .30xX 
I 07 .3126 
I Oh 3163 
I OS 370 I 
I 04 323Y 
I 03 327X 
I .02 3317 
IO1 .3357 
I 00 3397 

.YY 3437 

.Y7 .347x 
Yh .3519 

.YS 3560 
Y4 3602 

IO YOSb 
09 9159 
07 .92b? 
Oh .93bS 

.oj ,946') 
04 .Y574 
03 .Y680 

.02 .Y786 
01 .YXY 3 
00 I .cNX)O 
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Exhibit 3 

TABLE L TABULATION 

Per Accident Limit $25,000 
Premium Group $50,000-$74,999 

P’ A ‘. K ‘. 
Standard Limited Katie 
Pm11 iu 111 t.o\\e\ /\ ’ /.63S I’ ’ 

64705 I557YO 3.79 I 
72430 15465X 3.36 I 

I IYXYO 233142 3.06 2 
548X2 IO3 I20 2.96 T 

124015 214953 2.73 7 
5190x 906Y6 2.70 I 
53381 ‘)07x2 2.6X I 
7 1059 I I9030 2.64 I 
5407 I 90284 2.63 I 
62370 102733 2.5Y I 

l35Y?l6 
538802 
132415 
500604 

60512 
41221 I 
249776 
2694X5 
294239 
246740 
359509 
4729’) I 
273313 
242X06 
2244Y7 

X8016 
345005 

X4256 
3 14.540 

37487 
254086 
I52440 
16234X 
175722 
1458X0 
21012i 
273365 
156216 
I37449 
I25549 

I .02 
I.01 
I .oo 

.99 

.9x 

.Y7 

.Yh 

.95 

.94 

.93 

.Y2 

.Yl 

.YO 

.XY 

.8X 

.6Y 

.0x 

.07 

.Oh 

.OS 

.OJ 

.03 

.O’ 

.o I 

.oo 

7 
Y 
2 
X 
I 
7 
4 
4 

i 
6 
X 

z 
4 

42.7583 
24lS66 
1183X7 
354826 
5 I7000 
251374 
4212x5 
IX6661 
6906 I 
7391Y 

24645 
12210 

55’4 __- 
I 3465 
16238 
6484 
8971 
2124 

253 

I 

: 

; 

1: 
IO 
I I 
I2 

.oo 

.43 
I .03 
I .43 
2.SX 
2.7Y 
2.9s 
3.31 
3.41 
3.xs 

4.13 
3.66 
3.32 
3 .2 2 
1.Y7 
2.w 
2.Y2 
2.xx 
7.x7 
2.x2 

.I244 

.I249 
I257 
l-702 
I276 

,127’~ 
.12x1 
.17x5 
.12x7 
I32 

26X 137.21 I.1 I .2YhO 
277 l3Y.X’) 1.10 ,299-l 
279 l42.hh I .OY .302x 
2x7 145.45 I .0x .3063 
2xX 14X.32 I .07 .3OYY 
295 lSl.20 I 06 ,313s 
29’) 154.15 I .oi .3172 
303 157.14 I .03 .32OY 
30x 160.17 I .O’ .3247 
31’ 163.25 I .Ol .32X0 
31x 166.37 I .oo .3325 
326 169.55 .YY .3365 
331 172.x1 .YX 3405 
335 176.12 97 .3447 
339 179.47 .Y6 .34XY 

x34 623.27 IO .YWO 
83X 631.61 .OY ,914-l 
x40 639.99 .0x .Y24Y 
X46 64X.35) .07 .9354 
XSS hSh.XS .oc .Y400 
XSY 665.40 .04 .9507 
866 672.99 .03 .9674 
869 6X2.65 .02 .97x2 
x70 691.34 .o I .YXY I 
x7 I 700.04 .oo I .oooo 

53246039 27161 I65 x71 



Exhibit 4 

PERCENTAGE OF LOSSES ELIMINATED BY 
PER ACCIDENT LIMITATION 
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0 
c) 



CALIFORNIA TABLE L CHARGE FOR YARlOUS PREMlUn GROUPS 
LOSSES LIMITED TO 525,000 PER ACCIOENT 

Exhibit 6 


