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CORRESPONDENCE.

TABLES TO CONVERT qx TO mx AND mx TO qr

To the Editors of the Journal of the Institute of Actuaries.

SIRS,—Many hours must have been spent by actuaries in
converting various values of qx to the corresponding values of mx and
vice versa. Assuming a uniform distribution of deaths over each
year of age, the relationship between these two functions is fixed
and it is therefore possible to give it in a simple table which applies
to any values of qx and mx independently of the table of mortality
concerned.

As in working to a given number of figures the difference
between qx and mx is the same for several values of the function
the table can be given as a critical" table, i.e., this difference is
tabulated as a correction to the function and only the largest
value of the function which produces each correction is inserted.
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3-figure Table 4–figure Table

In critical cases ascend.
N.B.—The qx and mx columns JOWL independent tables and are not related

to each other.

To obtain the value of mx corresponding to any value of qx add
that correction (÷1,000 in the 3–figure table or ÷10 000 in
the 4-figure table) given in the centre column which is found
opposite the interval in the first column in which the particular
value of qx lies ; if qx is one of the values given, add the correction next
above it. Similarly tox  from mx enter the third column and obtain q
deduct the correction found in the centre column.

Examples :
(4-figure table)

qx

qx

mx
mx

= ·0473,
= ·0474,
= ·0970,

= ·1149,

mx = ·0473 +
mx = ·0474+
qx=·0970–
qx=·1149–

·0011 = ·0484
·0012 = ·0486

·0045 = ·0925
·0062 = ·1087

As mx increases more rapidly than qx there are bound to be
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values of mx which do not correspond to any particular value of qx
(i.e., there will be gaps in the values of mx). On the other hand a
value of qx corresponding to these missing values of mx can always
be found ; in fact, two values of mx at each of these critical points
will give the same value of qx.

The basis upon which the table was constructed is as follows :

= (say) n

To find the values of q which make n = ½, 1½, 2½, &c, in order
to ascertain the largest values of q which give a correction
(i.e., m–q) of 0, 1, 2, &c, one must solve for q in terms of n.

Similarly for m in terms of n (i.e., m - q)

The working is shown in the following table :

Cols. (4) and (5) are always rounded off to the lower figure in
the fourth place, i.e., ·009975 is taken as ·0099. This ensures that
this value of q (or m) gives a correction of just less than n (in this
case J), i.e., the correction to the fourth place is n - ½ (in this
case 0), hence the rule " In critical cases ascend."

A 5-figure table can be constructed similarly and, in spite of its
greater size, it would be well worth the doing if any considerable
number of conversions had to be made.

This process is illustrative of the construction of "critical " tables
in general which are extremely useful in such circumstances as the
present.

I am,
Yours faithfully,

W. A. FORSTER.112 Malford Grove,

Woodford, E. 18.
27 February 1929.
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