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WORKMEN'S COMPENSATION D-RATIO REVISIONS 

by 

Ar thur  L. Bailey 

D-ratios are the ratios of pr imary losses to total losses where the amount 
of primary loss corresponding to a specified total loss is as defined ill the 
multi-split experience rat ing plan. The classification D-ratios are a very 
important element in the multi-split experience rating process and the ex- 
perience modification, for a risk having appreciable credibility, is Iargely 
dependent upon the D-ratios. Thus it seems necessary that as much care 
be taken in the revision of classification D-ratios as in the revision o:f the 
rates to which such D-ratios are to be applied in the experience rating 
process. I t  is the purpose of this paper to present a method for the revision 
of D-ratios, which utilizes all of the data available and which is designed 
to produce as accurate D-ratios as possible. 

Consideration has recently been given to the use of the primary-excess 
separation of losses in the revision of rates in lieu of the separation of 
losses by serious, non-serious and medical. I f  such a primary-excess separa- 
tion of losses were to be used in revising rates, the revision of D-ratios might 
well become an important part  of the process of revising rates. For example, 
if comparatively accurate classification D-ratios could be obtained, the rate 
revision process might be one whereby the pr imary pure premiums would 
be revised on the basis of the available pr imary loss experience and the total 
pure premiums would be the revised pr imary pure premiums divided by the 
revised D-ratios. 

The present paper consists of a description of a process for revising D- 
ratios together with an appendix describing various functional D-ratios, 
one of which, based solely on the primary loss experience, is suggested for 
use in the revision of classification D-ratios. 

There are available for the revision of classification D-ratios the follow- 
ing for  each classification: 

D,, = the underlying D-ratio (namely the D-ratio used prior to the 
revision being made) 

Dt = the functional D-ratio indicated by the average primary loss 
in the experience to be used for the revision (see Appendix A 
for a complete description of this functional D-ratio) 

D l -~ the D-ratio indicated by the experience to be used for the re- 
vision (namely the ratio of primary to total losses in such 
experience) 

The first of these presumably summarizes all of the experience available in 
previous revisions. The second summarizes the indications of the pr imary 
losses of the current experience, the primary losses being those which are 
least subject to chance variation. The third summarizes the indications of 
all of the current experience including the excess losses which are subject 
to considerable chance fluctuations. 
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I t  is suggested that the revised D-ratios be determined from 
Revised D-Ratio = Dr ---- ZlDi -~- ZfD~ + (1 --  Zi - -  Zf) D u 

Where Zl and Z~ are credibilities to be determined with the understanding 
that Zt + Z~ is not greater than unity. In other words, the indicated D- 
ratios will first be given such credibilities as they warrant, the D-ratios 
indicated by the primary loss portion of the experience will next be given 
such additional credibilities as they warrant, and the remaining credibili- 
ties will be given to the underlying D-ratios. 

As the chance variation in Dl will be caused principally by the chance 
variation in the amount of excess losses, it would seem proper to give Zi 
a value equal to the credibility applicable to the amount of excess loss when 
N losses have occurred. Such a credibility would be of the form:* 

N 
Zi - -  N + Ke 

where N is the total number of losses and Ke is approximated from the 
excess loss classification experience and data as to the distribution of losses 
by size of loss. 

The chance variation in D t will be wholly the result of the chance varia- 
tion in the amount of primary loss and it would seem proper to assign a 
value to the total of Z~ and Z~ equal to the credibility applicable to the 
amount of pr imary loss when N losses have occurred. Such a credibility 
would be: 

N 
Z~ + Z: = N + Kp 

where N is the total number of losses and where Kp is approximated from 
the pr imary loss classification experience and data as to the distribution 
of losses by size of loss. 

In actual calculation it will be ~asier to calculate: 

Kp 
Zu ---- i-- Zi-- Z~--- N + Kl, 

and to obtain Ze from Z¢ ---- 1 -- Z t- Z,,. 
On the basis of the Massachusetts D-ratios effective 12/31/45, the Massa- 

chusetts classification experience for  policy years 1939 to 1943 inclusive, 
and the distribution of losses by size for policy years 1940 and 1941, the 
writer approximated the value of Kp as 47 and the value of K~ as 1344. 

The entire process of revising the D-ratios using the above procedure is 
shown in Table I for certain of the Massachusetts classifications while Table 
I I  shows for each of the Massachusetts classifications the values of the 
manual D-ratios effective 12/31/45, the D-ratios indicated by the policy 
year 1939 to 1943 experience, the functional D-ratios based on the average 
primary loss in the same experience, and the D-ratios revised under the 
above procedure. 

* See "A Generalized Theory of Credibility", P.C.A.S. Vol. XXXII, p. 19. 



(1) [ (2) (3) (4) 
Number Amount of 

of Losses 
Class Losses Prlmary i Total 

N i 

TABLE I 
REVISION OF D-RATIOS 

~.SSIFICATION EXPERIE~;OE FOR POLICY YEARS 1939 TO 1943 DTCID31~E , 
(5') ' (6) (7) (8) (9)' ( i0 )  ' " ( n )  (12) 

Averace, , , D-Ratios Gredlbilitles , 
Primary Hn4er-' Revised 
Loss Indicated Functions] lying Indicated Functional U~dcrlyln~ D-Ratio 

D I Df D u Z I Zf 
(3)÷(2) (5)+(4) ;Table I IZ}  * (2) 1 .0- (9)  

. . . . .  ~ . ~ + . ~  - ( l l )  

2090 1,4.50 &293,402 $390,976 $205 .79 .?? .73 .52 .45 
2089 ?90 i04,129 115,958 132 .90 .86 .8? .39 .57 
2105 15 5,338 5,496 556 .97 .59 .83 .01 .23 
2110 24 5,552 8,639 2P~ .62 .75 .74 .02 ,32 
2121 486 II0,6581 155,2171 228 .?e .74 .?8 .2? .64 

2291 544 120,170 140,093 221 .86 .?D m "92 "~9 "63 
2586 512 59,557i 64,5181 191 "92 "79 "83 "19 "68 
2660 3,564 785,965! 96~,609! 221 .82 .95 .79 .?D .26 
2686 23 4,115 4,1151 ~ 1.00 .80 °80 .02 .31 
3515 4?6 116,801 150,388 .98 °?2 °65 .26 .65 

3516 15 5,352 3,353 223 1.00 .75 .75 .01 .25 
5559 6 3,039 3,182 50? .96 .40 .79 - .ii 
3632 4,751]L~0~,871 1,544,496 254 .?8 .Vl .99 .98 .21 
4362 i0 4,981 8,589 478 .56 .44 °67 .01 .17 
5348 54 15,709 32,689 291 .48 .67 .?0 .04 .49 

5403 1,225 561,153 573,903 295 .63 .66 .62 .48 .48 
5551 4451 ii?,864 189,887 265 .62 .70 .50 .25 .65 
8018 1,5031 285,081 372,186 219 .?? .75 .80 .49 .48 
8044 4581 98,789 190,080 216 .58 .76 .75 .25 .66 
90@2 1,376! 302,299 454,364 220 .?0 .75 .61 .51 .46 

90?9 4,062 ?38,709 904,509 183 .82 .80 .78 .95 .~4 
9190 35 12,039 22,956 344 .52 .60 .93 .03 .40 

z u (6),~(9) 
4? +(7 )=(10)  

( ~ } + ~  , + (8 )= (11]  

.03 .98 

.06 .88 

.76 .98 

.66 .94 

.09 .94 

.08 .98 

.13 .82 

.01 .80 

.6? .80 

.09 .73, 

,96 .75 
.89 .95  
.01 .7? 
• 82 .63 

.4? .68 

.04 .64 

.i0 .66 

.03 .96 

.09 .71 

.03 .72 

• 01 .81 
.59 .67 

*From Experience Ratin~ Plem - D-Ratlos effective December 31, 1945 



TABLE I I  
CO~ARI30ii OF D-R~TIOS FOR MASSACHUSETTS CLASSIFICATIONS 

D u = Uaderlying D-Ratlo fz~m the Exparlesce Rat ing  Plan effective 12/31/45 

D 1 = ~ d t ~ t e d  D-Ratio ITom Massachuset ts  exper ience  f o r  P o l i c y  Yeses 19~9-194~ i n c l u s i v e  

Df = Y u £ ¢ t i o n ~  D-I~atlo eorrespo~ln~¢ ~ Average PTkmtry Toss fo r  P o l i c y  Y ~ s  
19~9-1943 inclusive 

P z. = Revised D-Ratio c a l c u l a t e d  as shown i n  Table l 

. . . . ,  ,. 

I 

Class D u DI I Df i Dr Class Du I Di Df D r Class D u D I Df D r 

0006 .75 .67 .75 .72 
0042 .75 .88 .79 .79 
0912 .65 .69 ,69 .69 
1748 .65 .68 .99 .95 
2001 ,67 .77 .75 .74 

200z 1.81 .75 ,67 .75 
2003 !.79 .76 .76 .76 
2014 i .79 82 .73 .76 
2016 °71 .97 ,68 .71 
2021 °79 ! .75 .79 .78 

20~9 ,87 ! .7~ ,73 ,76 
2041 .B2 1 .79 .77 .78 
2042 .81 I .79 .65 ,70 
2045 .81 I .39 .73 .78 
2070 ,73 ! .79 .77 .78 

I 
2081 ,83 .67 .76 ,78 
2089 .87 .90 .86 .88 
2095 .7~ .72 .77 .76 
2101 °90 ,72 .82 ,82 
2105 .83 ,97 .V9 .78 

2110 ,74 ,62 .75 .74 
2111 .81 .81 .80 .80 
2112 .80 .81 .74 .77 
2114 .84 1.00 .9~ ,85 
2121 .78 .72 .74 .74 

21~i .80 .95 .79 ,80 
2143 .76 .52 .69 .73 
2156 .80 .98 .77 .80 
2157 .78 .78 .78 .Te 
2163 .?S .90 .77 .78 

2173 .7811.00 .88 .78 
2174 .90 1 .98 .84 .88 
2177 .84 .94 .77 1 .82 
2211 .61 .b~ .71 .66 
2216 .61 ! .61 .70 .67 

2220 .79 I .79 .77 .78 
2222 .79 [ .78 .78 .78 
2260 .71 ! . 7 0  ,72 .71 
2ZBO .90 1.00 .ST .90 
2 ~  .721 .72 .7~  .73 

2288 ,691 .741 .Tb .74 
2291 .72 I .86 °76 .78 
~ o o  .731 . 7 4  o71 .72 
2302 ,8,3 .67 °75 I .7'/ 
2.303 .8~ .81 .75 i .77 

2~48 .7 .) ,66 .74 ,7~, 
2351 .79 .85 .B4 .82 
2~52 .76 .69 .68 ! .70 
9,361 .78 .93 .80 .81 
2362 .83 .81 .75 .77 

2380 .74 .64 ,79 .76 
2:~84 .74 ' .91 .79 .75 
2~86 ,85 1.00 .91 .85 
~ 7  .74 .64 .8U i .77 
2L~t8 .7~. l.O0 .80 .78 

PA02 .81 °75 .74 .75 
2413 .82 .79 .74 .76 
~I16 .78 .81 ,79 ; .79 

2417.80 I I .75 .76 .74 
2501 .78 .82 .79 .81 

2503 .77 .91 .67 .75 
25~I .84 .96 .75 .81 
25~,~ .81 .89 .78 .80 
2534 ,74 1,00 .80 .74 
?.537 .75 .99 .79 .77 

,811 .69 .77 .77 
2560 .84 .83 .46 .82 
2570 .75 .79 .77 .77 
2~71 .781 .86 .75 ,77 
2575 . 78  .60 .72 .75 

i 

8.576 ,74i ,74 o69 ,71 
2578 .77i .95 .74 ,77 
2:~8b .72 .70 ,7& .73 
2586 ,83 .92 .79 .82 
2587 ,72 .97 .80 .75 

2600 .85 .97 ,46 .84 
2610 ,77 1.0U .85 .7~ 
262.,3 ,72 .75 .75 .74 
2640 °7~ .93 .76 I .75 
2651 .75 .77 .TJ ! ,75 

2654 ,75 °61 .71 .73 
2660 ,7~ .82 .75 I .80 
2670 .79 i o o  82 1 .79 
2681 .75 zoo .66 I .7s 
2685 .82 .85 .83 .82 

2686 .80 1.00 .80 .80 
2688 .85 .B5 ,75 .78 
2795 ,83 .98 .Tb .80 
2812 .73  .71 . 6 5 1 ~  
~0~ ,Szl .81 .71 r .76 



TABLE I! ( c o n t ' d )  

Class Du I D~[ Df D r 

3060 .85 .76 .55 .76 
3U66 .86 .79 .73 .76 
6076 .81 .75 .71 .7:3 
3152 .79 .77 .70 .?.~ 
3188 l~ .b8 173 .77 

320~ ,84 °84 .71 : .76 
331o o77 .78 .75 .74 
33]6 .77 i .68 .69 .7 .) 
3400 ,73 .77 .6~ .72 
3,507 .80 I .73 ,77 e78 

3510 .65 .78 .72 .75 
3o16 .70 1.00 .7~ .76 
3527 .80 ,71 ,73 .7o 
3548 .79 .95 .73 .77 
3558 .85 • 80 .60 .69 

3039 ,79 .96 .40 .75 
3561 .74 ,96 .65 .73 
3574 .84 .95 .69 .78 
3612 .78 .77 .72 .74 
36z9 ,841 .78 .71 .77 

365~ .7~ .78 .71 .77 
3634 .71 .75 ,70 .74 
36b~ .9L) .89 .67 .74 
5659 .76 .7o .70 .72 
3744 .65 .60 .60 .65 

3?26 .71 .68 .58 .62 
Z~0D .78 l.OO .76 .78 
4000 .64 .61 .65 .64 
4273 .86 .98 .8'2 .83 
4279 .69 .67 .74  .71 

I 

4062 .67 i .56 .44 .65 
4501 .~ .69 .54 .Sa 

.63 .62 5uO0 .6~ .76 .57 
5022 .64 .b7  .65 .62 
5059 • .48 .65 .bO 

Class D u D i Df IDr 

- - -  : l , , i 

5146 .63 .96 .80 .70 
5160 .64 .56 .65 .65 
5185 .72 .72 .TZ ,72 
5184 .7~ .8u .67 .TU 
5188 .68 .6U .59 .64 

5190 ,57 .5,5 %65 .68 
S20U .8~ .67 .Tz .?b 
54(~ .60 .62 ,69 .6;~ 
5z13 .62 .69 .62 .65 
5z15 .62 .55 .66 .65 

548 .70 .48 ,67 .68 
05 .62 .65 .66 .64 

5437 °6.5 o6Z .67 ,66 
5443 .69 .88 .77 .71 
5461 .63 ,50 ,56 .36 

5462 .65 .73 .71 .69 
54~u .69 .66 .67 .67 
5490 .5,3 °62 .66 °64 
5491 .55 1.00 .8,5 .b4 
5008 .62 .TZ .71 .70 

5051 .50 .62 .?0 ,~6 
5645 .63 .61 .69 .65 
5601 .65 .78 .71 .70 
6204 .69 .69 .69 .69 
6504 .84 i 78 .73 .76 

i 

6824 .69 .81 .67 .70 
6872 .61 .60 .67 .65 
7201 .71 [I.00 .77 .7~ 
7e05 °68 l .83 .~5 .71 
7ZLI7 .73 i .97 .81 .75 

i 

~219 ,74 .73 .75 .74 
7309 .68 .71 °76 l .74 
7580 .?1 .67 .95 I oV1 
7382 .69 ; .66 ,73 l .71 
?:~92 .79 l .78 ,77 ! .78 

Class D u DI I Df D r 

7500 .72 .69 .68 .69 
75,0:~ .68 1.00 .89 .68 
7539 .56 .63 .63 .59 
757u .69 1.Ou .81 .69 

i 

5 6 1 0 o  8 ,1  

?609 .57 .'~6 .56 I .57 
8006 .B7 .80 ,76 .?8 
800? .76 °69 ,81' °?9 
8017 .80 .79 ! ,76 .78 
8018 .8U .77 .?D .75 

I 
8U:~: .78 .?~ °?6 .77 
8044 ,75 .58 I .76 .71 
8U49 .8u .95 .82 .81 
84)90 .8u .99 .74 .79 
8103 .77 .85 .73 .75 

8105 .75  ; .73 .75 .75 
8z64 °84 1 .75 .80 .80 
8285 .8~ I1.00 °TU .UZ 
8Z95 .77 .87 .76 .77 
873~ .71 1.00 ,4z .70 

8945 .84 .99 .76 .80 
8853 .75 .6~ .91 ,90 
9015 .71 .64 .?O .67 
9u3~ .61 .70 .75 .72 
9055 .84 .64 .68 .8z 

9060 .8~ .89 .78 .80 
906.,1 .85 .79 .77 .7'=, 
906~ .79 .76  .75 .76 
9079 .78 .8~ .80 !.81 
9090 .75 .?S .84 i B1 

9170 .73 .52 .60 1.67 
98uu ,63 .66 .56 1.59 
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A P P E N D I X  A 

F U N C T I O N A L  D-RATIO 

D3 " " - -  which  is the  rec iproca l '  of the  a ve r a ge  amoun t  of 
M s p r i m a r y  loss pe r  loss which  involves an ex- 

cess loss.  

D4 " " M~ which  is the  ave rage  amoun t  of  excess loss pe r  loss 
which  involves an excess loss. 

D~ " " M '  e which is the  ave rage  amoun t  of excess loss pe r  loss. 

Ds . . . .  M~/M, ---- the  r a t i o  of Me to Mp. 

We need to de t e rmine  whe the r  any  of these  func t iona l  D-Ra t ios  a r e  more  
efficient e s t i m a t e s  of the  t rue  "D than  is the  ind ica ted  D, and i f  so, which  one 
is the  most  efficient. 

In o r d e r  to ob ta in  resu l t s  which could be d i rec t ly  a s s imi l a t ed  w i thou t  
u n d u e  use of m a t h e m a t i c a l  formulae ,  i t  seemed bes t  to make  an empi r i ca l  
tes t .  Th is  cons is ted  of p r e p a r i n g  1,000 punch ca rds  each r e p r e s e n t i n g  a 

s ingle  loss such t h a t  the  1,000 losses have  a d i s t r i b u t i o n  by size of loss ap-  
p r o x i m a t e l y  the  same as  t h a t  fo r  all losses in Massachuse t t s  in 1940-41. Ran-  
dom number s  were  ass igned  to the  1,000 punch ca rds  and 100 r a n d o m  
samples  of 50 losses each were  thus  obta ined.  The  ind ica ted  values  of each of 
the  s t a t i s t i c s  ment ioned  above were  calcula ted fo r  each of the  100 observa-  
t ions  and the  squares  of  the  coefficients of  v a r i a t i o n  of  these  100 observa-  
t ions  were  ca lcula ted  fo r  each s t a t i s t i c .  

I t  wil l  be rea l ized t h a t  in th i s  way  we have made  100 empi r i ca l  observa-  

t ions  of exper ience  fo r  a s ingle  classif icat ion fo r  which the  t rue  values  a r e  
known and a r e  thus  in a pos i t ion  to es tab l i sh  which  of the  s t a t i s t i c s  a r e  

F o r  each class i f icat ion the re  exis t s  an expected or  t rue  value of the  r a t i o  

of p r i m a r y  losses to to ta l  losses which  we shall  ind ica te  by  the  s c r i p t  ~D. 
F r o m  class i f icat ion experience,  t he re  will  be ava i lab le  an " i n d i c a t e d "  r a t i o  
of  p r i m a r y  losses to to ta l  losses which we shall  des igna te  as D. In add i t i on  

to the  ind ica ted  D- ra t io s  t he re  a r e  ava i lab le  wha t  we shall  call  func t iona l  

D- ra t i o s  which a r e  the  e s t ima te s  of  ~D made  f rom observed value  of o the r  
s t a t i s t i c s  such as :  

1 
D1 de t e rmined  f rom - -  where  Mp is the  ave r age  amoun t  of  p r i m a r y  loss 

Mp pe r  loss. 

D2 . . . .  R which is the  r a t i o  of  the  number  of losses which  in- 
volve an excess loss to the  to ta l  n u m b e r  of  
losses. 
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stable and which are  subject  to wide chance variat ion.  The squares of the 
coefficient of var ia t ion  were as follows: 

Square of Coefficient 
S ta t i s t ic  of Var ia t ion  

1 
- - -  1 .6793 
D 

1 
.0466 

MD 
R .1443 

R 
.0681 

Mr 

Me 1.1021 

M'e .8234 

Me 
1.3927 

Mr 

The s ta t is t ics  were handled in the above forms in order that  they might  
be on as nearly a uniform basis  as possible. The following functional  re- 
la t ionships between these s ta t is t ics  will indicate why the above forms 
were chosen : 

1 I Me R 
( - - - - 1 )  = ( - - )  (M'~) = (R) ( - )  = ( - - )  (M~) 

D Mp M, Mp 

1 R 
The comparat ively small sampling var ia t ion in - -  , R and - -  would indi- 

M r M~ 

care the possibi l i ty  tha t  these s ta t i s t ics  might  produce more efficient esti- 
mates  of ~ than the indicated values of D. 

The experience for  all of the Massachusetts  classifications were cut on 
punch cards together  wi th  the values of these three  s ta t is t ics  calculated 
f rom the classification experience. These classification cards were then 
sorted successively by each of these s ta t is t ics  and tabulated to obtain ap- 

1 1 
proximately  the relat ionships between ( -  - 1) and - - ,  ~ and - -  (where 

D MI, M I, 

the scr ip t  le t ters  indicate the t rue  values as contrasted to sample values) .  
Charts  were then drawn for  each of the three s ta t is t ics  s imi lar  to that  

1 1 
shown in F i g u r e  A for  ( - - -  1) and - - .  

© M~ 
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1 R 
By en t e r i ng  these char ts  with the observed values of - - ,  R and - -  obta ined  

Mp Mp 

1 
f rom the 100 random samples, the func t iona l  es t imates  of ( - -  - 1 )  were 

D 

1 
obtained for  comparison as to efficiency wi th  the observed values of ( - -  - 1). 

D 

The following squares  of coefficients of var ia t ion  were ob ta ined:  . . . .  

Squares  of Coefficients 

S ta t i s t ic  of Var i a t ion  

• 1 1 
( - -  - 1) es t imated f rom (- -  - 1) .6793 
D D 

1 1 
( - -  - 1) es t imated f rom - -  .1007 
"D Mp 

1 
( - -  - 1 )  es t imated f rom R .1443 

1 R 
( - -  - 1) es t imated f rom - -  .1824 
D Mp 

Thus  we find tha t  each of these three  s ta t i s t ics  is more  efficient than  

1 1 
( - -  - 1) i tself  and tha t  - -  appears  to be the most  efficient. I t  seemed wor th  
D M, 

while, however, to subs tan t i a t e  this  with samples f rom d i s t r ibu t ions  of 

losses hav ing  r a the r  different  values of ID. To do this  the losses on the 1,000 

punch cards represen t ing  the average Massachuset ts  d i s t r ibu t ion  of losses 

were first reduced 50% and then increased 50% and the new values of 
p r i m a r y  and excess losses determined.  Twen ty  samples of 50 losses each 

were then  taken f rom each of these new empirical  classifications and the 

1 
est imated values of ( - -  - 1 )  de termined f rom the char ts  as before. The 
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squares  of  the  coefficient of  v a r i a t i o n  were  as  fo l lows:  

Squares  of  Coefficient of  Var ia t ion  

1 Losses Average  Losses Weighted  
( - - - -  1) Es t ima t ed  Inc reased  Loss Reduced Averaged 

'D 50% Dis t r ibut ion  50% of  
F r o m  (1) (2) (3) (1),  (2) and  (3) 

1 
( - -  - 1) .4431 .6793 1.2800 .7314 

1 
- .0738 .1007 .1004 .0968 

Mp 
R .1434 .1443 .1880 .1504 

R 
- -  .1169 .1824 .2091 .1769 
Mp 

I t  is seen t h a t  the  e s t i m a t e s  made  on the  bas i s  of  the  value  of Mp a re  the  
mos t  efficient in each case. 

F i g u r e  B and Table  I I I ,  exp re s s ing  7) in t e r m s  of  M~, were  o b t a i n e d  f rom 
F i g u r e  A and p rov ide  d i r ec t  means  fo r  e s t i m a t i n g  D f rom Nip. F i g u r e  C 
shows a compar i son  of  the  t r ue  O - R a t i o s  w i th  the  ind ica ted  values  of D 
f o r  each of the  t h r e e  empi r i ca l  c lass i f ica t ions  and F i g u r e  D shows the same 
compar i son  of the  t r ue  ~D-Ratios wi th  the  func t iona l  D-Ra t ios  e s t ima ted  
f r o m  the  va lues  of M~. 
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T A B L E  I I I  

FUNCTIONAL D-RATIOS, Dr, FOR VARIOUS AVERAGE PRIMARY LOSSES 

Mp Dt Mp Df 

0 -  21 1.00 341- 348 .60 
22- 29 .99 349-356 .59 
30- 38 .98 357-364 .58 
39-  46 .97 365-373 .57 
47-  54 .96 374-381 .56 

55- 62 .95 382-389 .55 
63- 70 .94 390-397 .54 
71- 79 .93 398-405 .53 
80- 87 .92 406-413 .52 
88- 95 .91 414-422 .51 

96-103 .90 423-430 .50 
104-111 .89 431-438 .49 
112-119 .88 439-446 .48 
120-128 .87 447-454 .47 
129-136 .86 455-462 .46 

137-144 .85 463-471 .45 
145-152 .84 472-479 .44 
153-160 .83 480-487 .43 
161-168 .82 488-495 .42 
169-177 .81 496-503 .41 

178-185 .80 504-512 .40 
186-193 .79 513- 520 .39 
194-201 .78 521-528 .38 
202-209 .77 529-536 .37 
210-217 .76 537-544 .36 

218-226 .75 545-552 .35 
227-234 .74 553-561 .34 
235-242 .73 562-569 .33 
243-250 .72 570-577 .32 
251-258 .71 578-585 .31 

259-266 .70 586-593 .30 
267- 275 .69 594- 601 .29 
276-283 .68 602-610 .28 
284-291 .67 611-618 .27 
292-299 .66 619-626 .26 

300-307 .65 627-634 .25 
308-315 .64 635-642 .24 
316-324 .63 643-650 .23 
325-332 .62 651-659 .22 
333-340 .61 660-667 .21 
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