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CURRENT RATEMAKING PROCEDURES IN 

BOILER AND MACHLNERY INSURANCE 

JAAIFS I:. KI<ANTSlI(;AN 

The object of this paper is to provide a description of the basic me- 
chanics and rationale involved in the development of Boiler and Machinery 
manual rates. In this vein, no attempt has been made to evaluate the de- 
scribed procedures. It is hoped that this paper presents an orderly approach 
to an understanding of the logic and considerations underlying the Boiler 
and Machinery ratemaking procedures. 

A description of the coverage and calculation of the manual premium 
is provided initially to acquaint the reader with the utilization of the end 
products of a rate revision as well as the pccularities involved in the de- 
velopment of premium for this line of business. In the next section, a broad 
description of the type and form of statistics that are available to the rate- 
maker, as collected under the Boiler and Machinery Insurance Statistical 
Plan of the National Bureau of Casualty Underwriters, is provided. The 
remainder of the paper provides an explanation of an actual rate revision, 
with pertinent comments on recent innovations, where such arc evident. 

Since indirect damage covcragcs comprise approximately one third of 
the premium income for the Boiler and Machinery line. these are described 
in the same detail as that for the direct damage coverages. 

COVERAGE AND DEVELOPMENT OF PREMIUM 

The Boiler and Machinery policy provides a two-fold benefit to the in- 
sured: (1) indemnification in cast of accident to the insured object and 
(2) inspection and limited engineerin g service. The ratemaking scheme 
for this line of business is geared to the measurement of the potential costs 
of these benefits. 

Essentially, the policy provides the following in the event of a defined 
accident to the insured object: 

Secfiorz I - Indemnification for damage to the property of the insured 
up to the limit of the policy. 

Section II - Payment of the reasonable extra cost of temporary repair 
and of expediting the repair of the dsamngcd object, providod that the cover- 
age under Section 1 has not exhausted the limit of the policy, up to $1,000. 
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Section ZII- Indemnification for damages to the property of a third 
party for which the insured is held liable, up to an amount equal to the 
remaining portion of the limit of the policy after coverage under the two 
preceding sections has been satisfied. 

Section IV - If the policy limit has not been exhausted by the coverage 
under the preceding sections, indemnification for bodily injury to a third 
party for which the insured is held liable up to an amount equal to the un- 
exhausted portion of the limit of the policy. This coverage is on an optional 
basis. 

Section 1/ - Defense against suits alleging that the insured is responsible 
for property damage or bodily injury to a third party under Sections III 
and IV. The amount available for this section is in addition to the limit per 
accident of the policy. 

A number of indirect damage coverages are also available in the Boiler 
and Machjnery line. The forms whose rates are provided currently on a 
manual basis are: 

( 1) Use and Occupancy 
Two basic forms of Use and Occupancy insurance are used to cover 

Boiler and Machinery exposures: 
(a) Valued Form: Wherein a daily indemnity is provided for the 
described premises which is the maximum amount payable for 
each day during which business is entirely prevented. If there is a 
partial prevention of business, only that proportion of the daily 
benefit is covered for which business was prevented. These benefits 
are payable until a stated net limit of loss is reached. There are 
several valued forms available which provide variations from the 
foregoing basic description to meet the peculiarities of the busi- 
nesses to be insured or types of objects to be covered. 

(b) Actual Loss Sustained Form- With or Without Specified 
Daily Indemnity: This form, when written with specified daily 
indemnity, provides similar coverage to that afforded by the valued 
form but differs in that the amount payable per day is not con- 
tingent upon the proportion of business prevented in the case of a 
partial prevention of business. This is always written on a coinsur- 
ance basis with a net limit of loss per accident. This form, because 
of its similarity to the valued forms which do not require coinsur- 
ance, has gradually fallen into disuse within the industry. The form 
which has no specified daily indemnity provides a limit of loss for 
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a particular prcmiscs, which is the musimum amount payable for 
the prevention of business rcsultin, cr from one accident. A major 
factor in determining the limit ot’ loss to be covcrcd is the number 
of days for which the insured feels that indemnification is required; 
however, there is no limit on the number of days for which in- 
demnification is available so long as the limit of loss has not been 
exhausted. 

(2 ) Outage 

In general, USC and Occupancy provicles rcimburscmcnt to the insured 
for the profit prcvcntcd and the neccssar~ continuing expenses when an 
accident has occurred to the insured object. Outage, on the other hand, 
indemnifies the insured for the additional co\t incurred when other means, 
or less cllicicnt objects, must be utilized in order to continue business when 
such accident has occurred. Outage coverage provides ;L specified hourly 
indemnity for each hour durin, ‘1 which the I’unction of the insured object is 
prevented due to accident. The acceptance 01’ this indirect damage form has 
lessened appreciably in recent years. 

(3 ) Consequential Damage 

This coverage provides the insured with indemnification for actual loss 
to specified owned property, and also to that of others if legally liable, when 
such loss is due to spoilage from lack of power. light, heat. steam or rcfrjg- 
eration at specifically designated premises, caused by accident to a specified 
object whether the object is located on those premises or elsewhere. 

It should be noted that Guide (a) rates arc‘ available for U and 0 forms 
which are written on a weekly or monthly indemnity basis. 

THE MAKEUP OF THE B0It.E.I~ AND ~IAC‘HINEIIY I’HEMIUM 

In the development of the premium to bc chargccl for the direct damage 
coverage of an object under a Boiler and Machineq policy, two basic clc- 
ments must bc determined: the object charge and location charge. 

The object charge is a flat amount which varies for each type and size 
of object. This charge encompasses the cost of inden~nitication for loss in- 
cluding expediting expenses, and that part of the cost of an engineer’s 
inspection which is peculiar to each type and size of object. In a general 
sense, the inspection costs that arc contemplated in the object charge arc 
those which an engineer incurs i’rom the time he enters the premises where 
the object is located until he leaves and the writin, 0 of the necessary reports 
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in connection with such inspection. Most states and some municipalities 
require that certain types of boilers be certified as to their operating con- 
dition through an inspection by a licensed inspector. In general, all insur- 
ance boiler inspectors are licensed to perform this function. The expense 
of the issuance of a certification is also contemplated in the inspection ex- 
pense attributable to the object charge. 

The basic object charge is that for a $25,000 policy limit. For higher 
than a $25,000 limit, an excess limits factor is applied as a multiplier to 
the object charge. There are certain types of objects which are not con- 
sidered to have a loss potential in excess of $25,000 regardless of size. The 
excess limits charge is not applicable to these object types. The excess 
limits factor varies only by the limit desired. It is possible to select limits 
lower than the $25,000 basic, but there is no credit given in the object 
charge due to the constant dollar cost element of an inspection which con- 
stitutes a major portion of this charge. 

The location charge is also a flat amount and applies for each premises 
where the insured objects arc located. A 40% discount is allowed for all 
locations over two which are situated within the boundaries of a sjngle city 
or village. The predominant element of cost contemplated in this charge is 
the various expenses incurred by an engineer in traveling to and from the 
location where the insured object is situated. In addition, there is an excess 
loss allowance included in the location charge. Because of this, the charge 
varies directly with the limits selected. When the insured selects limits 
less than the $ZS,OOO basic limit per object a reduced location charge is 
obtained and the allowance for excess limits losses is considered to be a 
credit. 

If the insured elects to include bodily injury liability in the policy, a 
flat charge is levied which varies directly with the accident limit selected. 

If the insured object is portable, a portable object charge is applied 
rather than a location charge. This charge, also a flat amount, is consider- 
ably less than the location charge, but no portable object or group of 
portable objects can be written without at least one location charge. As an 
example, if there were three portable objects to be insured, the one with the 
highest limits must take a location charge and the remaining two a portable 
object charge 

Exhibit I illustrates the table of these charges as they appear in the Na- 
tional Bureau of Casualty Underwriters rate manual. These charges are 
for a three year term as are all charges which appear in the manual. 
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In the development of the premium to be charged for the coverage of 
U. and 0. and Outage under a Boiler and Machinery policy it is necessary 
to detcrminc the applicable object group number, amount of daily indcm- 
nity, and the number of rating days. The manual rates are stated in terms 
of dollars charged per $1,000 of daily indemnity for a specified number of 
rating days. 

Each insured size and type of object is categorized under a group 
number and suffix letter which cncompasscs all sizes and types of objects 
which have a common U. and 0. hazard potential. If more than one object 
takes the same group number including the suffix letter, a single U. and 0. 
charge is made for all of the objects. When more than one object is to be 
insured which have the same group number but differing suffix letters, the 
group number and sufix letter which produces the highest rate, assuming 
the exposure is the same for all objects in this group, is used in determining 
the charge to be made for that group of objects. Where more than one type 
of object is to be covered, a charge is made for each group number in- 
volved. In the rating of all U. and 0. forms which have maximum daily 
indemnity, the maximum daily indemnity and net limit of loss are pre- 
selected and it is only necessary to divide the net limit of loss by the 
maximum daily benefit in order to calculate the number of rating days. This 
proccdurc applies generally to the valued forms and the Actual Loss 
Sustained - Maximum Daily Indemnity form. For the Actual Loss Sustained 
-No Spccificd Daily Indemnity form, the net limit of loss and number of 
rating days are pre-selected and it is only necessary to divide the net limit 
of loss by the number of rating days in order to calculate the daily indem- 
nity for rating purposes. In the practical application of this technique, how- 
ever, a different procedure is used. The limit of loss is selected and the 
rating daily indemnity calculated by dividing the annual value of the profit 
and continuing expenses by the average number of working days in a year 
and multiplying this result by the coinsurance percentage. The rating days 
arc then calculated by dividing the limit of loss selected by the rating daily 
indemnity as determined. This form is usually written on a coinsurance 
basis. It is possible to conditionally suspend the coinsurance requirement 
through the use of a surcharge. but this suspension must be renewed an- 
nually. 

A type of deductible device is also introduced in the U. and 0. rating 
scheme which makes use of the concept of a “Specified Midnight” which is 
mcrcly a determination by the insured of when the indemnity is to begin 
after an accident to the insured object has occurred. A dollar reduction per 
object group. which increases as the “Midnight” selected gets farther re- 
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moved from the day of the accident, is allowed from the rate charged had 
no specified midnight been selected. In all casts, the number of specified 
midnights must be added to the number of rating days which has been 
calculated in the determination of the number of rating days for rating 
purposes. The dollar allowance for a specilicd midnight is then deducted 
from the corresponding premium for that number of rating days. The charge 
thus determined is that for $1,000 of daily indemnity and must be multiplied 
by the ratio of the actual daily indemnity to $1,000 in order to reflect the 
proper premium for the daily indemnity anticipated in the policy. 

When coinsurance is applicable, as in the case of both aforementioned 
actual loss sustained forms, a multiplier is applied to the premium thus 
developed. This multiplier varies inversely with the coinsurance percent 
selected by the insured. 

Illustrations are provided in Exhibit II which show for the major form 
groups : 

(a) the applicable group numbers for unfired vessels, (b) the applicable 
portions of the rate page for unfired vessels and (c) the pertinent co- 
insurance multipliers for all sizes and types of objects. 

The premium to be charged for Outage insurance is obtained by apply- 
ing a multiplier to the applicable object size and type valued form U. and 0. 
rate for $1,000 of daily indemnity which takes into account the number of 
hours per day for rating purposes. The number of hours per day, for rating 
purposes, is calculated by dividing the limit per day by the hourly in- 
demnity. This result is then divided by 1,000 and multiplied by the desired 
amount of hourly indemnity to develop the proper premium. A major dif- 
ference between Outage and U. and 0. in the development of premium 
is in the treatment of groups of objects. Several objects having the same 
group number have a single premium charge under the U. and 0. form, but 
under the Outage form, each object incurs a premium charge regardless of 
the common group number. Exhibit III shows the current NBCU Outage 
multipliers. 

In developing the premium charge for Consequential Damage, there 
are two major types of coverages to be considered; whether the property 
is: (a) insured solely while in storage dependent on cold or heat or (b) 
insured whether or not in storage. In addition to these determinants, the 
premium is dependent upon the desired limit of liability, the classification 
of the objects which are applicable, and the coinsurance basis. A charge 
is made for each classification type, regardless of the number of objects 
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involved in that classification. The premium is developed for each premises 
to be covered. A reproduction of the N13Ctl Consequential Damage 
Insurance Rate Table is shown in Exhibit IV. 

THE ~‘OLLE<“I‘INti 01; BOILEH ANI) hlA(‘liINEI<Y S’I’A’I‘IS’IIC‘S 

The National Bureau of Casualty Undcrwritcrs i!, the sole statistical 
collection, as well as ratemaking, agent for Boiler and Machinery. All of 
the major writers of Boiler and Mnchincry insurance report their statistics 
to the National Bureau and utilize, in varying degrees. the rating output of 
this organization. 

Under this extremely detailed statistical piun. the type of statistics re- 
ported to the Bureau can be segragatcd into three broad categories: pre- 
miums and exposures, losses. and inspection cxpcnsc. These statistics are 
reported annually on a transaction basis by calendar year so as to comply 
with a calendar-accident year method of recording and compiling experience 
which will provide for the dcvclopment of accident year incurred losses. 
calendar year earned premiums, and carncd cxposurcs. 

The unit of exposure utilized in Boiler & Machinery is the “object 
month” which is a specified object exposed for one month. Premiums and 
exposures arc rcportcd for each premium transaction by type and size of 
object. The object months are assign4 lo :I calendar year in each trans- 
action rcportcd. In most instances, all of the premiums and cxposurcs are 
written and reported on a three year basis; thcrcforc. the exposures are re- 
ported as the number of months for which the policy is in force for each 
calendar year of the term of the policy. Whcrc there is more than one ob- 
ject of the same type and size in a transaction. a summary is allowed with 
the exposures reported being the number of object months exposed during 
a calendar year times the number of objects along with the total written 
premium for these objects. 

The type code is developed in such ;L way so as to segregate the amount 
of dollars that make LIP the components of the direct damage premiums 
(e.g. object charge, location charge and excess limits charge) and indirect 
damage premiums, as well as to designntc through “special” type codes the 

actual debits or credits allowed under iI filed individual risk rating rule, 
Special Multi-Peril policy. or any other rating vehicle which would produce 

premiums on other than a manual basis. The end result of this treatment 
of risk premium modifications in the type of object code is to have the 
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premiums for all real objects reported on a manual basis and still bc able to 
balance, in total, to the actual written premiums. 

The object size codes also serve several purposes aside from indicating 
the capacity of a specified object. For the location charge, portable object 
charge, and bodily injury liability charge, the limit per accident is idcnti- 
ficd. On U. and O., the group number applicable to the insured object is 
designated. All deductible business must be identified by specified codes 
in a Kind of Card designation. The reporting of the amount of the de- 
ductiblc (to the nearest $100) is provided for in a deductible amount 
code. 

The losses arc reported separately for those paid during the calendar 
year and those outstanding at the end of the calendar year. All losses arc 
reported exclusive of loss adjustment expenses. As is applicable in the 
loss coding for any other line of business, the losses will be coded with the 
csscntial detail that was reported for the premium of the policy on which 
the loss was incurred, and associated with the object type and size code 
of the object the earliest failure of which caused the loss. The number 
of incurred losses is also reported, with an indirect coverage loss treated 
as another claim, separate and distinct from the direct damage loss. 

Inspection Cost 

Since engineering and inspection service is such an important part of 
Boiler and Machinery insurance and makes up such a large segment of the 
premium dollar, the plan provides for an extensive analysis of the total 
amount reported for each company in the Insurance Expense Exhibit, 
Part II, under Boiler and Machinery on lines 8, “Inspection Expenses Paid” 
and 9, “Boards, Bureaus and Associations Expenses Paid.” This analysis 
gives due consideration to incurred inspection expense for direct and indi- 
rect coverages. On the direct damage coverages, it is necessary to record 
the actual number of inspection hours devoted to the various type and size 
of objects. These inspection hours shall “include only the time spent by 
the inspector in the plant inspecting objects of the type in question and 
discussing plant problems with respect to such objects.“L On the basis of 
this record of hours spent, the dollars of inspection and boards and bureaus 
expenses are allocated to type of object. 

1 NBCU Boiler and Machinery Insurance Statistical Plan. 
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All of this data is reported to the NBCU separately for Continental 
U.S.A. (excluding Alaska), Alaska, Hawaii, and Puerto Rico. The only 
data furnished in the annual call for expcricnce on a state by state basis is the 
total Boiler and Machinery cxpcricnce for the calendar year of call. This re- 
port provides direct written premiums. losses paid during the year of call, and 
losses oustanding on Deccmbcr 31 of the year of call. These loss figures 
arc further distributed to year of accident with each of the five previous 
years shown separately and all previous to that period shown in total. 
These statistics have not been used in the ratemaking procedure. 

CURRENT RATE REVIEW l’RO~‘EI~URES 

The Boiler and Machinery rating procedure is unusual in two respects: 
(a) the rates are dcvcloped from countrywide data and applied on a coun- 
trywide basis; and (b) inspection cxpcnses receive the same rating treat- 
ment as incurred losses. The latest rate revision for Boiler and Machinery 
was accomplished in 1961. The relatively stable results of this line from 
year to year and the riced for a sizeablc volume of current experience so as 
to obtain fairly crcdiblc indications by type of object precludes the use of 
frequent rate revisions although an overall rate lcvcl rcvicw is usually 
made on an annual basis. Prior to the I96 I revision, various changes were 
made in 1955, 1952, and 1948. The revision effective May I, 1961, aside 
from being the most current, was also in extensive revision and will serve 
as an illustration of the proccdurcs followed in Boiler and Machinery rate- 
making. 

REVISION OF THE OBJECT C’IIARGI: 

The general steps followed in the revision of the object charges are as 
follows : 

(a) Establishment of an overall object rate level change: This is ac- 
complished by comparing the overall indicated loss, loss adjust- 
ment, and inspection ratio to the expected loss, loss adjustment, 
and inspection ratio. 

(b) Development of the object rate indicated percentage change: A 
modified pure premium approach is utilized in achieving the per- 
centage change rcquircd in the present object charge for each 
object. The loss and loss adjustment and inspection pure pre- 
miums arc compared to the prcscnt avcragc object premium and, 
through the application of credibility, a formula loss, loss adjust- 
ment and inspection ratio indication is developed. This indication 
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is then balanced, for each object, to the overall rate level indica- 
tions so as to approximate as closely as possible the overall 
rate level change for all of the objects combined. 

A major revision in the definition of accident, which produced a 
more liberal interpretation of the coverage, was taken into con- 
sideration in the 1961 rate revision, which necessitated an addi- 
tional step in developing the pcrccntage change in the object rate. 
Due to a lack of sufficient data to measure the value of this 
broadening of coverage statistically, flat percentage increases were 
developed on a judgment basis and applied to the loss portion of 
the indicated rate level change for each object type and size. 

Calculation of Indicuted Object Rate Level Change 

In the development of the overall indicated object rate level change, 
the full coverage experience of all carriers writing Boiler and Machinery 
insurance in the continental United States for the three most current acci- 
dent years 1956 through 1958 was utilized. The outline of the calculation 
utilizing this experience is shown in Exhibit V. In the calculation of the 
object rate earned premium on present rate level, there was no need to 
adjust the 1956-1958 premiums for a rate level change as there was none 
written at other than the present rate level. The 1955 rate revision affected 
only U. and 0. rates; therefore, the object charge premiums were written 
at the rates developed in the 1952 revision. The earned premiums are cal- 
culated on the basis of the object months reported as exposures for the 
corresponding written premiums, which are assigned to specific calendar 
years under the Boiler & Machinery statistical plan. This, essentially, 
produces an earned premium calculated on a monthly basis. In this calcula- 
tion, the number of object months, by object type, which were assigned 
to the review period of 1956-1958 were divided by the total number of object 
months in force to obtain the percentages which were earned. These per- 
centages were applied to the corresponding written premium in force in 
order to calculate the earned premiums. 

All premiums and exposures reported under this statistical plan are as- 
signed a policy identification code, which is merely an indicator of the 
rate level at which they were written. All premiums which arc written at 
the same rate level carry a common identification code. When it is neces- 
sary to calculate an earned premium on present rate level (i.e. the pre- 
miums of the experience period being written on various rate levels), to 
the earned object premiums which arc indicated as being written on other 
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than the current rate lcvcl arc applied the object rate adjustments, by 
object type. which have been clfcctcd from the time that thcsc objects wcrc 
written up to the time the revision is to bc made. This adjusts these earned 
premiums to the current rate Icvel and, by combining these with the carned 
premiums which arc indicated as bein, (7 written at the current rate Icvcl, the 
earncd premium on prcscnt rate lcvcl is obtained. Since thcrc arc infre- 
qucnt rate revisions in Boiler and Machinery. it is uncommon to find more 
than two policy identification codes involved in this calculation. 

The incurred losses rcportcd for that period wcrc limited to $25,000 
to produce basic iimits loss experience. Al! loss adjustment cxpcnsc, both 
allocutcd and unailocatcd. is included with the incurred losses. The in- 
clusion of all loss adjustment expense was accomplished through the appli- 
cation of a 1. IO factor to the incurred losses. This factor was determined 
on the basis of a rcvicw of the expense cxpcricnce, as reported in the In- 
surancc Expcnsc Exhibits of NBCU mcmbcrs, for Boiler and Machinery 
for calendar years 1957 through 1959. From this premium and loss data 
the indicutcd loss and loss adjustment ratio is calculated. 

Once the indicated loss and loss adjustment ratio has been determined, 
it is ncccssary to mcasurc the portion of the inspection cost which is in- 
ctudcd in the object charge. Appendix I outlines the calculation of the 
estimated dollars of inspection cxpcnse which is included in the object 
charge. This amount is compared to the prcscnt Icvct carncd object charge 
premiums in the calculation of the indicated inspection ratio. This indi- 
catcd ratio is combined with that for loss and loss adjustment and an indi- 
cated loss and inspection ratio is obtained. 

On the basis of the aforcmentioncd review of the cxpericncc rcportcd 
in the lnsurancc Expense Exhibit of NBCU member companies for cal- 
endnr years lYS7-1959, it was proposed that the following loss and ex- 
pense provisions be considered as those included in the current Bureau 
manual rate prior to the application of any premium discount: 

Total production cost 30.0 
Ccneral administration 10.5 
Taxes, licenses and fees 4.0 
Underwriting profit & contingencies 5.0 
Total service and overhead excluding 

inspection and bureau expenses 49.5 
Loss, loss adjustment, inspection. 

and bureau cxpensc SO.5 
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Thcsc cxpensc allowances establish the expected loss, loss adjustment, 
and inspection ratio at .505. By comparing the loss and inspection ratio 
which was developed for the 1956-1958 accident year period to that ex- 
pected, and subtracting unity, the indicated rate level percentage change 
is determined. 

Development of Object Rate Indicated Percentage Change 

This next step is, essentially, a calculation of the portion that each type 
of object contributes to the overall indicated rate level change. Due to 
the distribution of experience into these smaller parcels, the experience 
of the same carriers for the most current five accident year period, 1954 
through 1958, was used in order to develop more meaningful indications 
for each type of object. The calculation is shown in Exhibit VI. 

From the object month exposures reported for the 1954-1958 accident 
year period, the Number of Earned Objects, as shown in Column (2), is 
obtained by dividing, for each object, the total number of object months 
by 12, since the rates contemplated in this filing are based on an object 
year calculation. 

The figures show in Column (3), Earned Premium at Present Average 
Rates, were developed in the manner described in determining the overall 
indicated rate level change. The earned premiums were calculated on the 
basis of the assignment of the earned exposures to calendar year. The 
premiums written at other than present rates for each object were ear- 
marked by the applicable policy identification code and adjusted to the 
present rate level. The earned premium at present average rates is the com- 
bination of the adjusted earned premiums and those earned premiums 
written at the present rate level. It should be noted here that the term 
“present average rate” is applicable because the indications are obtained 
by object type, with rates being published by both type and size of object. 
In general, the object indicated rate level change is applied uniformly 
to the existing rate for all sizes within an object type. Column (4) of 
Exhibit VI is merely the incurred losses limited to $25,000, adjusted by 
1.10 to include at1 loss adjustment expense and divided by the number of 
earned objects. Column (5), Loss and Loss Adjustment Pure Premium 
on Proposed Level, is calculated by applying to the actual pure premium 
for each object, Column (4), the ratio of the indicated loss and loss ad- 
justment ratio (.269), as determined in the overal rate Ievel change cal- 
culation (Exhibit V), which was based upon the experience of three acci- 
dent years (1956-1958), to the loss ratio for all objects combined for 
the five accident year period (1954-1958). The inspection data utilized 
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in this filing is based upon the four latest calendar years ( 19551958) in- 
spection costs per object as reported by all carriers under the Boiler and 
Machinery Insurance statistical plan.’ The actual inspection pure premium 
was calculated by dividing the inspection cost per type of object class for 
calendar years 19551958, which is discounted by 12.83% to exclude the 
inspection costs included in the Location and Portable Object charges 
(see Appendix I), by the earned number of objects for the same period. 
The actual inspection pure premium was developed to a proposed level 
in Column (7) by applying to the inspection pure premium of each ob- 
ject a factor developed from the following ratio: 

Indicated inspection ratio (Line 5, Exhibit V) 
~[Col. (2) X Col. (6) I + Total Col. (3) 

The application of this ratio places the inspection costs developed from 
the 1955-l 958 calendar year data on a comparable basis to the loss and 
loss adjustment data. 

The Present Average Rate, Column (8), to which the proposed loss 
and loss adjustment and inspection pure premium is to be compared is 
merely the premium at present average rates divided by the number of 
earned objects for each type of object class. The comparison of these figures 
is shown in Column (9). 

The portion of this comparison which is to be utilized in determining 
the indicated rate level change for an object is dependent upon the cred- 
ibility assigned to the experience of the object. This measure of reliance 
in the Boiler and Machinery rating procedure. is based upon the five year 
earned premium on present rate level of the object class. The percent of 
reliance is shown in the Credibility Table of Exhibit VII. 

The rationale behind the credibility table used for Boiler and Machinery 
is essentially the same as that for the credibility table which has been used 
in assigning reliance to class indications in tire insurance.’ The require- 
ment of $7,000,000 of five calendar years of earned premium at present 
rate level for full credibility was established much the same as the 
$S,OOO,OOO was for fire, on a judgment basis. The premium requirements 
for less than full credibility are calculntcd using the common partial 

credibility formula Z’ = k where P is the premium for the object type and 

“Due to ;L revision in the requiremenl\ for the filing of expense\ in the Boiler and 
Machinery Insurance statistical plan which was efTecti\,e in 195.5. only the four lat- 
est calendar years of data were on a compxihle h;i\is w as lo he 11sah1c in the 
revision. 

:I “Ratemaking for Fire Insurancr”-Joseph I. hlcCir:lth. I’C7AS Vol. X1-V. 
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N is $7,000,000, or the premium required for 100% credibility. As can 
be seen, this formula is based upon the square root rule of weighting utiliz- 
ing the concept that the probable error of an experience average varies in- 
versely with the square root of the volume. 

The Formula Loss and Inspection Ratio, Column ( 1 I), is calculated 
for each object by weighting the developed loss and inspection ratio on 
proposed level with the credibility percentage warranted by the object class 
earned premiums, and weighting the overall indicated loss and inspection 
ratio (Line 6, Exhibit V) with the complement of that credibility per- 
centage and unity. Column (12) shows the relationship of each of the 
object formula loss and inspection ratios to that for all objects combined 
(.593) for this body of experience. This shows the relative difference in 
magnitude of the individual object rate from that for all objects combined.” 
Once the relationship of each object to the average of all objects has been 
established, the overall rate level change can be apportioned to each object 
according to this relationship, thereby producing the Formula Rate Level 
Change as shown in Column ( 13). 

In all cases, the Formula Rate Level Change by object class was limited 
(in this instance to a 25% increase for an object class), which is a gen- 
erally accepted rating concept in all lines of insurance so as to maintain a 
degree of stability in the rating structure. This limitation on the increase 
to 25%, when these indicated changes were applied to the earned pre- 
mium of each object type, produced an overall increase of 12.4% which 
was short of the overall 17.4% proposed increase. In the calculation of 
the Indicated Rate Level Change per object class, the balancing factor of 
1.104 1 was applied to the rate level factor of 1.174, for classes unaffected by 
the limitation, to produce an indicated rate level factor of 1.296 to be 
applied to the corresponding ratios of Column ( 12). This enabled the in- 
dications of a class to be limited to -i-25%, by increasing the Indicated 
Rate Level Change on the classes which were unaffected by the limitation 
by 10.41%) and achieve the 17.4% proposed increase overall. 

Incorporution of Adjustment of Object Loss and Loss Adjustment Charge 
for Broadening of the Definition of Accident 

Prior to the 1961 revision, there were two definitions of accident for 
Boilers, one being referred to as Limited coverage and the other Broad 

1 It should be noted that this procedure is similar to that employed in the ratemaking 
orocedure for automobile liabilitv in the distribution of the statewide rate level 
‘change to territory as shown by -Mr. Philipp K. Stern in “Ratemaking Procedures 
for Automobile Liability Insurance,” PCAS Vol. LII. 
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coverage. Under the Limited definition, coverage was provided for loss 
from tearing caused by pressure of steam or water therein. In essence, 
just rupturing or bursting was cover&. The Broad dcfmition covered the 
same hazards as that provided by the Limited definition but. in addition, 
covered sudden and accidental crushing inward, cracking of a cast metal 
part, and bulging or burning caused by prcssurc of steam or water, or re- 
sulting from a dcficicncy of steam or water. The definition of accident 
for Machinery covered the principal hazards of sudden and accidental 
breaking into two or more separate parts. both mechanical and electrical 
burning out and deforming of any rod or shaft. 

In the revised definition of accident, the Limited Boiler covcragc was 
left intact, hence no additional charge was utilized. For the Broad cover- 
age, however, the definition was rcviscd to insure against “the hazard of 
loss from breakdown, with the rcquiremcnt of manifestation by physical 
damage necessitating repair or replacement.“:8 This connotation extended 
the definition to include many externally caused hazards. For Machinery 
objects a similar extension of the definition of accident was made, de- 
pendent upon the type of object and the hazards peculiar to it. Essentially, 
the new definition provides coverage for the wide general area of mechani- 
cal or electrical breakdown of objects. the dcgrcc of broadening of inter- 
pretation being dependent upon the object. 

It should be noted that there was also ;I revision of the definition of 
objects, but this did not create any change in the hazards to bc measured, 
hence no adjustment in the rates were requires!. 

Exhibit VIII illustrates the dcvclopmcnt of a composite of the pcr- 
centage change in the object rate due to experience indications and to the 
revised definition of accident by type of object. Column (2) shows the 
object rate indicated percentage change from Column ( 14) of Exhibit VI. 
Column (3) shows the additional percent of loss hazard which, in the judg- 
ment of the underwriters of several companies, is required by this broaden- 
ing of the definition. These percents were applied to the loss portion of 
the Present Average Rate in Exhibit VI. Column (8), which was adjusted 
by the indicated rate level change of Column ( II). to product the per- 
centage changes in Column (4). In all casts. the composite rate level 
change has been limited to $33.35 in order to forcstnll cxccssive fluctua- 
tion in the rates for some objects. 
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REVISION OF THE EXCESS LIMITS, LOCATION, PORTABLE OBJECT 

AND BODILY INJURY CHARGES 

263 

On the basis of a review of the experience of all carriers writing Boiler 
and Machinery insurance in the continental United States for accident years 
1956 through 1958 separately, and in combination, as shown in Exhibit IX, 
it was proposed that a 10% reduction bc reflected in the excess limits, loca- 
tion, portable object, and bodily injury liability premium level. The Earned 
Premium on Present Rate Level, Column (3), for these components of the 
direct damage premium was developed from the written premium reported 
to the National Bureau, in the same manner as that described in the cal- 
culation of the overall object rate level change. The incurred losses in 
Column (3) include the excess portion over $2S,OOO that was excluded 
from the object charge calculation plus all bodily injury losses. The bodily 
injury losses and excess losses include loss adjustment expense through 
the application of a 1.10 loss adjustment factor as proposed in the filing. 

The determination of the dollars of Inspection Expense Not Included in 
the Object Rates, Column (4), was accomplished in the procedure outlined 
in Appendix I. The portion of expenses attributable to the individual ac- 
cident years was calculated by taking 12.83%, the overall developed per- 
cent of inspection pure premium in the location and portable object charges 
for the three accident years combined, of the inspection expenses reported 
to the National Bureau for each of those accident years. The total for the 
combined accident years is also shown on lint 10, Exhibit I of Appendix I. 
By combining the incurred loss, loss adjustment, and inspection dollars, and 
relating them to the earned premium at present rates, the loss and inspec- 
tion ratio for these components of the direct damage rate is determined as 
shown in Column (5). These ratios were compared to those anticipated for 
these charges (.50.5), and, on the basis of this comparison, the 10% rc- 
duction was proposed. This reduction was accomplished through an adjust- 
ment of the rates published in the existing tables so as to produce the tables 
shown in Exhibit I, Sheet 2. 

REVISION OF USE AND OCCUPANCY RATES 

A procedure similar to that utilized in developing the object rate indi- 
cated percentage change is followed in developing the proposed rate level 
change by rating group, the major difference being the initial calculation 
of loss and loss adjustment ratios, instead of pure premiums, for each 
group. The experience of all forms for accident years 1954 through 1958, 
as shown in Exhibit X, indicated an overa!l loss ratio of 32.5%. On the 
basis of this favorable loss ratio, a 10% reduction was proposed in the 
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U. and 0. premium level. An illustration of the distribution of this overall 
reduction to rating group is provided in Exhibit XI. 

The premiums and losses of the five calendar-accident years 1953 
through 1957, being the most current U. and 0. experience available by 
rating group, were used to determine these indications. The earned pre- 
miums of Column (2) were adjusted to present level in the same manner 
as previously described. The incurred losses were loaded by the 1.10 factor 
for the inclusion of loss adjustment expense and the loss and loss adjust- 
ment ratios on present level calculated as shown in Column (5). The 
credibility table utilized in the direct damage portion of this revision was 
applied here, with the amount of rcliancc accorded to the rating group 
indications being dependent upon the five calendar year earned premiums 
at present rates. 

The weighting process used in the development of the formula loss and 
loss adjustment ratio on present level is similar to that used in the direct 
damage calculations in that the indicated loss ratio was weighted with the 
accorded credibility percentage and the overall loss ratio weighted with 

the complement of that percentage and unity. This produced the results 
shown in Column (7). The formula loss and loss adjustment ratio on 
present level for each group was then divided by the total U. and 0. formula 
loss and loss adjustment ratio (.2X2), which is the sum of the individual 
ratios of Column (7) applied to the corresponding premium of Column (2) 
and divided by the sum of Column (2), to determine the distribution of 
the overall - 10% rate level change to rating group, much the same as was 
done in the direct damage rate revision. These results are shown in Col- 
umn (8). 

The Formula Rate Level Change is shown in Column (9) and is 
merely the application of the 10% reduction to the proportion each formula 
loss and loss adjustment ratio bears to the total. In the determination of 
the Proposed Rate Level Change in Column ( IO) a maximum and mini- 
mum limit of +25% and -~20%. respectively, was imposed. 

These limitations do not allow the achievement of the required ~ 10% 
overall, and if there were no attempt made to achieve this reduction, the re- 
sulting effect would be but a X.0%, reduction when the rate level factor 
is applied to the earned premium of each class. A balancing factor of 
.8452 was introduced to be applied to the ratios derived in Column (7) 
for the classes unaffected by the limitations. This was calculated by multi- 
plying the rate level factor of .9OO by .8452 to produce a rate level factor of 
.7607 which, when applied to the corresponding ratios in Column (X), pro- 
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duced the Proposed Rate Level Changes of Column (IO) within the limita- 
tions described. These proposed rate level changes were, for the most part, 
applied to the rates in the existing rate schedules to produce the revised 
changes. 

OUTAGE AND CONSEQUENTIAL DAMAGE RATES 

There have been no revisions made in the Outage multipliers or Con- 
sequential Damage rates during the past twenty years. Any revision in the 
U. and 0. valued form rates, of course, would affect the Outage rate level 
directly since the Outage premiums are developed through the application 
of a multiplier to the U. and 0. valued form rates. 

The loss ratio results for both Outage and Consequential Damage have 
been consistently stable over the years, thereby dispensing with the need 
for a revision. It is extremely likely that, if a revision were to be made, 
it would be accomplished by a broad comparison of the indicated loss 
ratios with those expected, much the same as was done in the 1961 revi- 
sion of U. and 0. rates, with a flat percentage change effected. 

CONCLUSION 

Because the Boiler and Machinery Insurance Statistical Plan provides 
for premiums to be reported on a manual basis, there is no need to include 
in the ratemaking procedure a calculation to compensate for the off-balance 
condition that is created by the application of the various rating plans 
available for risks of size. Only manual, full coverage, premiums are 
utilized in the Boiler and Machinery ratemaking procedure. 

As can be seen from the foregoing calculation of the object rate indi- 
cated percentage change, despite the use of pure premiums, this can hardly 
be considered a rating method utilizing a pure premium approach. These 
pure premiums are used to produce a loss and inspection ratio on pro- 
posed level, which, in the end result, does not produce a rate but merely 
an indicated change to be applied to existing rates. 

A review of the type and form of the current statistics being produced 
for the Boiler and Machinery ratemaker indicates that there should be few 
changes in the future from the procedure used in the 1961 revision. Under- 
writing and engineering judgment should still play an important role in 
dealing with the changes that cannot be measured statistically as well as 
tempering the degree to which statistical indications should be followed. 
This will be necessary so long as the distribution of experience to the many 
object types is maintained and the volume of exposures expand at but a 
modest pace. 



266 NO,, I I< \NI) hl>\(tllNI H\ 

dational Bureau of E&Mbit I 
Casualty Underwriters Sheet 1 

FixcE2.s ILMIT8 APPLY 

5~ 1. Au Unfired VessoLs l xcspt Types 2, 3, ,+ and 5 

Typa 2. Rendering Tanks 
soap Kettles 
Rotating Vessels not in Types 3 and i, 

TY-P 3. Acid Acclmulators Creosoting Cylinders 
Bleachers and Kiers Diffusers 
Brick Hardening Cylinders Digesters 

Type 4. Vmssele in which ang of the following procesaea is actively carried on: 
Acetylatio" Extraction (bthar than by iiater) 
AlkYl~tion Frisdel4rafts Reaotion 
Ami&ion Halogenation 
Adnstion Hydrogenation 
Cracking Nitration 
DapoQmeri~ation Oxidation 
Diczotizatio" Polymerization 
Distillation (other than of Water) Reduction 
Entcrification (except Soap-Waking) Sulphonation 

Object Rates 

350 

500 
6 7: 

800 
900 

1.m 
Each add'l. 1CQ Sq. Ft. 

or Fraction thereof 

209 4 209 lb22 
159 229 . 229 Lb1 
173 2u3 
186 267 
196 8L 573 

$10 I :a ' $29 / 

*Use and Occupancy Group (4~) is applicable to Rotating Vessels farming a pert of 
machines for mnnufacturing, prowsairy or finishing paper or pulp except Rotxting 
Vtszels in tps 3 and 4. Group (l,b) is applicable to all other Type 2 objects. 
i4ota: For Clectric Steen) Generators and i:lectric Dowtherm (or Dir he ,yl) Holler.* or 

Vaporizers add $6 to the rates shown for Tyfw 1 Objects. 
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National Bureau of Exhibit I 
Casualty Underwriters Sheet 2 

BOILER AND l4ACHINFaRY INSUFtANCE 
1961 REVISION OF DIRECT DAMAGE RATE5 

PNOPOS%II EXCESS LIMIT FACTORS, LOCATION CHARGES, BODILY INJURY 
KABILlTY CHARGES AND FORTAME OBJECT CHARWS 

Limit 
per 

Accidsnt 

$ 25.OW 

Excess 
Lisa, 
Factor 

1.00 

Bach Location 
eodily 
10=-Y 

Location Llab. 
Charno Chaws 

B 28 81 

Each Portable Obdect 
Bodiu 

Portable IlljUry 
Object Liab. 
Chaws Chaws 

$12 51 

Liolit, 
Per 

Accident 

$ 25.000 

Fraction Frs&lon 
thrreof .Ol $100 . . 82 .* thereof 

For an intermediate Limit per Accident not ahown above, use the next higher amount. 
1 

Sub-Brwic Limits 
Direct Leaage Coverage rnv be written for limits lowr than ths basic limit of $25,OCQ 
per accident. The limita and applicable charges m-e 88 follows: 

Each Location Each Portable Oblsct 
Bodily BOdilJ 

Limit, Excess WRY Portable In jury Limit, 
Per Limit l.ocetlon Liab. Object Uab. Per 

Accident Factor Char-w Charm Charm Charm Accident 

2 5,uw 1.00 815 $1 $7 $1 5 5,wo 
10.000 1.0 18 1 9 1 1o.m 
15;ooo 22 1 10 1 r5;oca 
20,000 25 1 11 1 20,000 
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National Bureau of 
casualty Undemitsrs USE AND OCCUPAh'CY INSUMNCE 

VALUED -VAIJJED RATIO 
ACTUAL KISS SUSTAINED WITH DAILY INDEMNITY 

INDEX T0 hATIffi CROUPS 

Boilers and Pressure Veassls 

Firs Tubs Boilera 
Oil or Osa Drilling Boilsrm 
Track Locomotive Boilers 
All Other Boilers 

Steam-15 lbs. and less incl. Hot 
Water Heating and Hot Water 
SUDDIY Boilers 

Ste.&&sr 15 lbs. 

Water Tube Boilera 
4.DW sq. ft. and lera 
Steam-15 lbs. and less incl. Hot 

Water Heating and Hot Water 
Supply Boilers 

Stem-over 15 lbs. 
l&,001-10,cQO sq. Pt. 

10,001-20,m sq. Ft. 
x),001-30,000 Sq. Ft. 
OVW 30,ooO Sq. Ft. 

Cast Arm Boilers 

Fired Vessels - Not Otherwise Classified 
Cw-Pired Rsdiators 
Econminers (except any steal econo- 

miser used solely with a Boiler) 
Coil or Storage Water Heaters 
kU Othern 

steslp Of water 
Lxcept stem or water 

Unfired Vessels 
Tw 1 
Trpa 2 

Hotating Vessels forming * part of machines 
for manufacturing, processing or finishing 
paper or pulp except hotating Vessels in 
Types 3 and 4 
AllUther Typa 2 vssssln 

Typea9ud4 
'be 5 

Exhibit Ij: 
Shoot 1 

Grout Numbers 
Add for 

lb 
lb 

la 
lb 

la 
lb 
1C 
ld 
10 
lf 

la 

la 

1C 

la 

2a 
2b 

lg 
lh 

lg 
Ih 

1’3 
lk 
l.m 

b3 

L 

li 
lg 

2c 
2d 

Grour, Numbsre 

4c 
Lb 
5 
4a 
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National Bureau of 
Casualty Ulidsrwritsrs 

USE AND OXUPANCY INSURANCE RATE TAEIE 

Exhibit II 
Sheet 2 

VAINFD -VALUED RATIO - ACTUAL IOSS SUSTAINED WITH DAILY INDEMNITY 

Proposed Rates per $l,OW of Daily Indemnity 

3a I 
b 61 

67 

E 

Or0 
zc 
1 64 6 

;t 
81 

$183 

Et 
220 

S 29 
31 

209 
I I 

250 
2ll 253 2 

$21 J $1 

ab eve Table, use the Rat 

77 
82 
68 
92 

88 
1:; 
108 

-iiF 
115 
118 
I21 

I 225 

107 
108 
log 
ll0 

l31 
132 
133 
134 330 1 62 

I I. $1 $2 $2 

25 Daya or 
Fraction 
thereof . . . 

mber of Rating Days, nor mm 
gner rrumber of Rating Days shown. 

81 

tha me 
hi 

Nidnight 
1st 

a 
Reduction for SDecified Widninht Coveraac 

$16 $23 ,631 $38 $46 
89 

4th t"7 107 
5th 70 94 ll7 IJbo 

6th 100 125 
7th 
8th 
9th 169 27 56 

10th 58 67 lib 174 2.9 b0 
Any Other Select the amount shown for the Number of Rating Daya cormspond1n.g to 
Midnight the desired Specified Nidnight, using the next lower Ntier of Rat- 

Days for my Intsrmodiats Number of Dqls. 
I 

\ -i 
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Nationd Bureau of 
Casualty Underwritsr. 

DescriDtion 

ACTUAL IA%3 SIJSTAIW 
USE AND OCCUPANCY INSURANCE 

WITHOUT A SPECIFIED DAILX INDMNI'I'X 
INDEX To RATING GROUFS 

Boilers and Pressure Vessel. 

Fir. Tube Boilers 
Oil or Gas Drill& Boilsrs 
Track Lucomotiv. Boilers 
All Other Boilsr. 

Steam-15 lbs. and 1s.. incl. Hot 
Water Heating and Hot Water 
Supp4 Boiler. 

Steam-over 15 lb.. 

Water Tub. Boilers 
4,000 Sq. Ft. and le.. 

Steam-15 lb.. and less incl. Hot 
Yatsr Heating and Hot Water 
Supp4 Boiler. 

Steam-over 15 lb.. 
4,001-10,OGO Sq. Ft. 

lO,OOl-20,000 Sq. Ft. 
2fJ,Wl-30,cw 311. Pt. 
Over 30,CCO Sq. Ft. 

Cedt Iron tcoi1.r. 

Fired Vss.sls - Not Otherwise Cl.ssified 
Gas-Fired hadiators 
8&S,OPt..r.bXC.Ft ."y 3ted .CO"O- 

mi..r used sole4 with a Boiler) 
Coil or Storage Water Heater. 
AlI Other. 

Stmm or Water 
Zxcapt Steam or Water 

Unfired V essalr, 

TYF- 1 
Tyye 2 
hotating Vessels forming a pat of machin.. 
for manufacturing, processing or fini.hing 
paper of pulp axcept Rot.tingV.sssla in 
TypSl3Md4 
All othor Typ. 2 veassls 

Tp.3 and4 
Type 5 

Exhibit II 
Sheet 3 

Limited 
Corerage 

Grouu Number. 

Broad 
Corm-q 

Add for 
Furnace 

Explosion 
CClVWl-.Ee 

1Olb 1Olh 103. 
1Olb 1Olh lo3a 

101. 1Olg 103. 
1Olb 1Olh 103. 

101. lOlg 103. 
1Olb 1ol.h 103. 
1Olc 101l 103b 
1Old 1Olj 103c 
1010 1ol.k 103d 
1olf lOIn 1030 

101. 

101. 

1Olc 
101. 

102. 
102b 

1018 

1Olg 

1011 
la3 

102c 
102d 

lOl4. 

mc 
1OLb 
105 
104. 

103a 

103. 

103b 
103. 

103. 
103. 
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Exhibit II 
Sheet 4 

National Bureu~ of 
Casualty Undwwriters 

ACTUAL LOSS SUSTAINED 
USE AND OCCIJPANCP INSURANCE 

WLTMXIT A SFECIFIED DAILY INDMNITY 

FRDPQSEDRATETABIE 

Rates per $l,ooO of Daily Indemnity 

Number of 
Grow Numbers 

Ratinn Diws 103e 103b 103~ 103d 1030 104a 104b 104~ 105 106 

1 0 

';: 

$ 61 $ 81 $101 $122 $ lo $ 26 8 ~+l $ 49 $ 22 

: 79 105 

103 ;': :i 138 

132 150 158 179 21 17 44 69 85 101 81 37 40 

f 
lb2 

69 172 206 195 2 68 ii 105 97 1u u5 :'7 
6 

e7 

1: 
15 177 81 
20 

:3 
50 
75 116 175 233 291 349 214 253 LIP 

100 122 182 ; 243 304 365 2 ;;z 225 266 122 
125 i.2 188 251 314 3% 58 150 234 277 127 
150 193 

3; 
322 386 60 155 

2; 
285 

175 131 197 328 394 62 158 293 i?1' 
200 134 201 267 334 401 253 299 l.37 
225 

:: 
204 272 339 407 256 305 

250 207 276 w3 65 166 262 310 i.E 
275 

% 
209 279 

% 
hia 66 170 266 

300 211 282 352 423 67 172 269 :2x 2 
325 l43 213 285 356 4.27 68 174 272 322 l-46 
350 14 215 288 359 431 69 176 275 326 150 
375 

22 
217 290 362 435 70 176 276 329 151 

L 400 229 292 365 435 71 16xJ 280 332 152 
Each Add'l. 
25 Day8 or 
Fraction 
thereof $1 82 62 $3 $3 81 82 $2 $3 81 
For my intemediate Number of Rating Days, not ahown in the above Table, use the 
Rate for the next higher Number of Ratinn Days shown. 

Reduction for Specified Midnight Coverage 
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Mbit II 
Stmat 5 

Use axi OccupMcy 1nsurancs 
Coinsurance Wult.ipllsrs 

Valued Hatio and Actual 
loss Sustahd - tlaxlnm 
DalLY 1ndmnity 

::: 
1.10 
1.25 1.15 

1.40 
1.50 

Actual Loas Sustained - Wo 
Swcified Daily Indemnity 

1.05 
1.09 
1.13 
1.17 
1.25 
1.&o 
1.50 

National Buresu of 
Casualty Underwriters Exhibit III 

1 No. of 
TABLEOF OUTAGE MULTIPLIERi 

I 1 No. of I / No. of I 
Hours Hulti- Houra Multi- HOUrS Hulti- 

wr Day DliW per Dw plier psr Dw Dlbx I 
10 
10 
11 
11 
12 

z 
l3 

9 
10 
11 
12 

2 

2 

u 17 
lb 18 
18 19 
19 20 
21 21 
23 22 
24 23 
26 2L 

26 
29 

:: 
34 
36 
3, 
39 
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National Bureau of 
Casualty Underwriters Exhibit IV 

CONSMUENTIAL DAMAGE INSURANCZ HATE TABLE 

Rates per $l,GCO of Insurance 

Class Classification(e*) 
Coinsurance Basis 

WISOS 1 25% 

Property Insured Solely While in Storage 
Dependent Upon Cold or Heat 

1 Boilers and Fired Vessels (Limitsd( 
Coverage) listed on pages 102~109( $4 $5 $8 

Objects listed on pages 112-l21...( 
(See Note Below) 

Boilers and Fired Vessels (Broad 
2 Coverage) listed on pages 102409, 

with or without Objects Listed on 
Dam3 ll2-121.................... . - , t3 I 10 lb , 

3 +Ob.iects listed on naees X40-165. 1 
1%~177.,........:.:....-.....::. 

4 +Objects listed on pages 166-175, 
1?8-Ml......................... 

Property Insured Whether or Not in Storage 
1 Boilers and Fired Vessels (Limltsd( 

Coverage) listed on pages 102-109( 
Objects listed on pages llZ-l21...( 

(See Note Below) t 

15 21, 

15 24 7 9 15 

I Boilers and Fired Vessels (Broad 
2 Coverage) listed on pages 102-109, 

with or without Objects listed on I 1 I 
pages 112421.................... 1 12 ( 18 1 30 

3 a0b.lectu listed on DaRes 130-165. 1 I I 
1%177..........-..I..........:. 18 27 45 

4 +Objects listed on pages 166-175, 
17%181......................... 18 27 45 

NO 
Coin- 
surance 

$l2 

21, 

36 

36 

48 

72 

72 

*If the Objects for which insurance is provided under this classification 
Include Turbine with Driven Electric Generators insured for Breakdown Coverage 
of Combined Coverage or Deep-Well Pump Units, two rates are required, one from 
Class 3 and one from Class 4. 

+If the Objects for which insurance is provided under thin classification 
include Small hsfrigarating Units, Small Compressing Units or Air Conditioner 
Units, three rates are required: one from Class 1 or 2, one from Class 3 and 
one from Class I+. 

Note: If insurance applies tith respect to Objects in Class 1 and also 
to Objects in Class 2, no rate is required for Clrss 1. 

(*)The page references listed by Object Class pertain to those of the 
NEYX Boiler and Machinery manual. 
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Exhibit V 

BOILER AND MACHINl?RT 

1961 Revision of Direct Damage Rates 

Indicated Object Rate Level Change 

1956-1958 Object Rate Earned Premium on Present Level 

1956-1958 Losses up to $25,000 including all Loss 
Adjustment 

Indicated Loss and Loss Adjustment Ratio (2) i (1) 

1956-1958 Inspection Expenses in Object Rates including 
Trend (Appendix I) 

Indicated Inspection Ratio (4) t (1) 

Indicated Loss and Inspection Ratio (3) + (5) 

Expected Loss, Loss Adjustment and Inspection Ratio 

Indicated Rate Level Percentage Change 
[(6) + (7)j' - 1.0 

28,171,535 

.269 

33*909,557 

.324 

.593 

,505 

+17.4% 
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(1) 

IT,m of “biect 
Steel Boiler5SteM-15 1bS. 

or less incl. Hot Yatar 
i "satmg md Supply Boilara 

Fire Tube BoilersStem- 
o*er 15 lbs. 

Knm AND HACHIHF)(Y 

1961 RSVISION OF DIRXT DAMAGE RATES 
DEVEk,PI(U(T OF OE!JkXT RATE INDICATED PKRCENTAGE CHAW 

T 

195L-1958 
Premium 

at i-rasent 
Average 

rates 

I 

103,3n3 .s 1,4%,59e 

I (5) (9) (10) 
195h-1958 1955-1958 1 

loas h Loss Inspsction I 
Adjustment Pure 

PLU. 
PreriUE 

Premium 1 
1 

(~1 '(5) (6) (7) Ratio 0" I 
Oil Oil I Propnsd 
Pro- 
F-d 

A&Ud Lersl Actual Le.el ' Rate 

.?69 ; A.0 

AL .LO 
,567 0 -~ i 

(11) (12) 1 (13) 1 cu.1 

ICol.(ll) 
Formula 1 as 
lass md Ratio 

Formula i 
Flats 

hspetian to Level 
Ratio Boiler Change Indis.ted 

.663 1.103 +29.5% +25.0% 

.?Ol 1.166 +36.9 : l 25.0 

.593 .987 +15.9 +25.0 
--- -1 - __ 

D-p we11 Pump Unita 
Air conditionera 
Iliseallanaous Electrical 
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BOILER AND MACHINERY 

1961 Revieion of Direct Damage Rates 

Credibility Table 

Premium 

O- 69,999 
70,000 - 279,999 

2cw,Cw - 629,999 
630,000 - LU9.999 

1,120,ooo - 1,749,999 
1,750,OCO - 2,519,999 
2,520,oOQ - 3,h29,999 
3,430,O~ - 4,479,999 
L,LBo,ooo - 5,669,999 
5,6?0,000 - 6,999,999 
~,LJWJ,OOU - and over 

Credibility 

.O 

.lO 

.20 

.3O 

.40 

2 
.70 

:; 
1.00 

Exhibit VII 
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m 
BroadCwerege 

--------- 

---- 
Electrical 
Yachinery 

TotiiAaahineq 

Total-Boiler and 
Machinery 

Emm AND NACHXNELFLY 

1961 HEmIoN 0P DOT DAMASK hms 

COliRXITEPEFGi~AGECHANXSREFIZTIlGOBJFiCTHA~ 
WCE AUI REVISEZ) DEFINITIONS OF ACCIDENT 

(1) (2) 

Percent 
Change from 
Col. (14) 

Tme of Object Zxhibit IV 
All TYPW of Ob$sct.e Combined +23.6% 
SteelBollereSteem45 lbe. or 

lee8 incl. Hot Water 
Heating and Supply Boilers . . . . +25.0 

Fire Tube BoFlere-Steam-over 
l5lbe. . . . . . . . . . . . . . +25.0 

Oil or Gas Drilling Boilere . . . . +23.8 
---- -- 

-- --- -- 

SmaJlCoqessing Machines . . . . 
DespWellFUmpUnlts . . . . . . . 
Air Conditionerr . . . . . . . . . 
Klecell.aneour Electrical Amaratue 
Total Electrical Hachine~ . . . . 

Total4irect Damgo - Hachinery 

-- 
+25.0 
+25.0 
+6.3 

42.3 
+9.2 

+ll.9 

+17.4 i 

(3) 
: Additional Iaee Hazard 

(A) 

(a) 

Based on 
C=P=V 
B&irate& 

+5.0% 

+5.0 
+5.0 

----_- 

( 1 
dted to 

Proposed 
Percent 

Reprcduce Change z 
naxlmm Including 

Change of i Add’l. LOSS n 
+33.3% HaZud 

+23.6% (a)- 
> 
z 
I 

+26.1, 5 
2 

+27.1 
+27.9 E e 

- - 

--- 
+26.0 
+29.1, ; 
+8.5 

95 
+12:5 

+ 
* 

+19.3 
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1961 RiVLSION OF DIIWT DAKAGE RATES 

Excsas LimIta, Locatmn, Fortable Object 
and Bodily Injury Experience 

(1) 

Accident 
X‘3W 

1956 

1957 

1958 

(2) 

Earned Premium 
on Present 
Rate Level 

87,540,789 

7,830,?08 

8,152,932 

(3) 
Incurred 

Losses in Fxcsss 
of $25,oOU, and 

Bodily Injury 
LBStl8' 

S 465,181 
1,283,501 

1,464,190 

(4) 

Inspection 
Zxpensss Not 
Included in 
Object Rates 

$1,521,9?L 

1,518,273 

1,555,831 

Totrl 1 27,524,429 1 3,212,875 L,596,078 .332 

5 

Lass 1 III Inepction 
Ratio 

3)+(4 i( 2) 
.264 

.358 

.370 

*Including all loss adjustment sxpenass. 
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1961FWLSION OF USE AND OCCUFANCY INSURANCE RATES 

Use and Occupancy Experience for Accident Years 1954-1958 

I 
E-edP-~ 1 

NUdMr 
on Present Incurred Of LOSS 

Covuraae YUiU Level I Lame++ Claims Ratio 

Boiler 1954 

:;;z 

$ ;cx2 8 y$,;;; ' 506 17.4 

';:@~ , s 
2:015:546 ' 481 581 31.0 28.4 t: 

1957 5,779,815 504 80.6 c 
1958 7.333.478 1.924.670 509 26.2 L P 

Total 32,543,208 12,347,329 2,581 37.9 5 c 

Machinery 1954 10&27,631 655 
5 

2,127,083 

1955 10,508,211 3,760,456 1956 12,763,195 3,527,218 $G 

;:a 2 
5 

1957 13,074,128 5,108,474 809 39:1 z 
1958 12.101.983 2.845.575 750 23.5 _ 

Total 58,875&B 17,368,806 3,744 29.5 

Total+ 1954 I6,431,206 3,170,966 1,164 19.3 
1955 16,192,710 5,364,483 1,254 33.1 
1956 19,263,626 5,542,764 1,338 28.8 
1957 20,244,367 10,888,289 1,313 53.8 
1958 19.435.650 4S770.245 1.259 . 

Total 91.567.559 29.736.747 6.328 32.5 
*Including all Loss Adjushent Expenses. 3 
+Including Actual Loss Sustained Unsegregated Codes. 



(1) (2) (3) (I) (5) (6) (7) I C8) (9) (10) 
Formah brs Poda 

1953-1957 19534957 & Loss Adj. Cd. (7) Rate 
Earned 1953-1957 19534957 ha. h Loss Ratio on Aa Ratio to Level PWpDWd 

FBmkum Incurmd NldWr Pnasnt Lsral Boiler and 
on Pnwnt Loas and or 

RatinB GrnYD R&a Ian1 k.8~ Adj. Cl.i.n 
Steel Boll.r.Stem-15 lbr. or leas incl. 

Not hter N..tiq ad SuppI., Boilers; 

t 

1 
hat Iron Boilers; Can Fired hdiators; ' 
co11 or story water Heaters $ 1.712.995 $ 275,872 2lL .l61 A0 .25? .9ll -le.a -2Q.m 

All othar i3ollelv ami Find V~s~eLY 22.768.m 3. 33.29L l.820 
b.439 

.l66 1.00 .168 
Pumac* Erpl osloa m.5& 173 .wb .20 .302 
unrired "..Wln 

Typsm1,2md5 5.859.806 204 2.189 
~~3uhdL an.333 LO -_I.---\ _-_-- .% _ 

--i--e ~---._ ~- ~_ _ T-./l-- ---_p_ _------- ----. _~ . ~~ 

tu-e Tr.nsformm uvi N.rsur~ Arc 
Rectifier Trumforrn 712,126 755,247 36 1.061 I 

.30 .5L3 1.926 +73.3 
Power k Distribution Tranafomem d Liduc- 

/ +25.0 
;-7 

tion Psadsr aogulatarr 6.391.145 614763 
27 

.097 .90 .ll9 .L22 -62.0 ! -20.0 
lu~c*llulaua slectrical kwmratus 5.2L0.171 1.767.193 .337 .80 334 1 1.184 +6.6 i -9.9 

Total 86.WL.125 n.nb,on 6.U3 .321 .282 1.W -9.9 -10.0 
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CALCULATION OF INSPECTION EXPENSES IN OBJECT RATES 

In the reporting of Inspection and Boards and Bureaus expenses to the 
National Bureau under the Boiler and Machinery statistical plan, the dol- 
lars of expenses for these two categories are apportioned over the types of 
objects for direct damage coverages by giving “due consideration to a record 
of the number of inspection hours in the necessary details.“’ This pro- 
cedure allocates all of the inspection expense to an object type; both the 
inspection expenses that will be measured in the object charge and those 
that will be measured in the location and portable objects charge. 

In the calculation of the proposed inspection expenses contained in the 
object charge, the inspection expenses of the location and portable objects 
charges were first ascertained and by deducting these from the total inspec- 
tion expenses, the remainder was considered to be those present in the 
object charge. In addition, a trend factor was introduced into the calcula- 
tion so as to reflect steadily increasing engineering and inspection costs in 
the industry. Exhibit I of this Appendix illustrates the development of the 
two segments of inspection expenses. 

In the judgment of the underwriters and the engineers, the current 
average cost of traveling to and from a location and the accompanying ex- 
penses of lodging, meals and so forth was proposed to be $28, with $12 
being proposed for these expenses in connection with portable objects. The 
premium and expense data of calendar years 1956 through 1958 were 
used in the calculation of inspection expenses for the 1961 revision. 

The number of written locations, as shown in Column (1)) was de- 
rived from the number of location charges reported to the National Bureau 
by all carriers writing Boiler and Machinery insurance in the continental 
United States under the then existing satistical plan. Under the current 
plan, where the number of months coverage in each calendar year is re- 
ported for each location for the location, portable object, and bodily injury 
liability charges, the number of written locations for the location and 
portable object charges are calculated by dividing the total number of lo- 
cation months for the experience period by 36, since these charges are 
contemplated to be on a three year basis. 

The proposed written inspection premium in the location charge is cal- 
culated by multiplying the proposed inspection amount in the location 
charge by the number of written locations, the results of which are shown 
in Column (3). These written inspection premiums do not take into con- 

1 NBCU Boiler & Machinery Insurance Statistical Plan. 
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sideration the 40% discount allowed in the location charge on the more 
than two locations which are situated within the boundaries of a single 
city or village. From data developed by a large carrier in comparing the 
collected to the collectible location charges, it was determined that this 
discount reduces the overall location charges by 5%. hence the use of only 
95% of the written inspection premium in the location charge for further 
calculations as shown in Lint (4). The proposed written inspection pre- 
mium for the portable object charge is calculated in a similar manner and 
is also shown in Column (3). All of the portable object written inspec- 
tion premiums are combined with the discounted location charge inspec- 
tion premiums to obtain the proposed written inspection premiums in the 
location and portable object charges of Line (5). Thcsc written inspec- 
tion premiums were adjusted to an carned basis on Line (9) by the appli- 
cation of an earned to written ratio based upon the total written and carned 
premiums developed from the rcportings to the NBCU on the location and 
portable object charges for calendar years 1956 through 195X. The pure 
inspection dollars wcrc obtained through the application of the proposed 
loss, loss adjustment and inspection ratic of ,505 which eliminates all 
categories of cxpcnscs, except inspection and loss adjustment, from the 
earned premium which has been determined. 

The total incurred inspection expense. Lint 1 I, as reported to the 
NBCU for the three calendar years. were adjusted to reflect the subsequent 
trend in inspection costs in 1959 as dctcrmined from the data shown in 
Exhibit II of this Appendix. A comparison of the ratios of actual Inspec- 
tion and Boards and Bureaus expenses paid to earned premiums on present 
level was made of 1959 to those of the experience period being used which 
indicated an increase of 7.7%. Further comparisons wcrc made of per- 
tinent data furnished by the U.S. Dcpartmcnt of Labor for the first nine 
months of 1960 to that of the experience period. Additional non-industry 
data was utilized comparing hotel prices. as published by two noted re- 
search consulting firms, of 1959 to those for the expcricncc period. All 
sources indicated that an incrcasc in the cost of inspection services was 
evident. A trend factor of 1.075 was proposed to be incorporated into 
this rate revision, the resulting incurred inspection expenses reflecting cur- 

rent costs being shown on Line ( 13). The proposed inspection dollars 
in the object rate are then the rcmaindcr of the subtraction of the pure 
inspection dollars in the location and portable ohjcct charges from the in- 
currcd inspection expense of Lint ( 13). The ratio of the inspection pure 
premium in the location and portable objects charges is developed, as 
shown on Lint (15), to bc used in later calculations. 
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BOIIXFt AND WlCHINEBT 

1961 REVIEW OF DIRECT DAMAGE RATE3 

CALCUIATION OF INSPECTION SENSES IN OBJECT HATES 

(1) (2) 
1956-1958 Proposed 
Number of Inspection 
Written Amount In 

Location8 Location Charge 

Location8 (a) 331,168 826 
Portable Objects (b) 12,249 I.2 

(4) Proposed written inspection premiume in location charges 
discounted for multiple locations (3~) x .95* 

(5) Proposed written inspection premium in (4) plus proposed 
written inspection premium in portable object charges 
(4)+(3b) 

(6) 1956-1958 Earned location and portable object charges 

(7) 1956-1958 Written location and portable object charges 

(8) Ratio of earned charges to written charges 

(9) Proposed earned inapaction in (5) (5)x(8) 

(10) Dollars for pure inspection in (9) (9)x.505 

(11) 1956-1958 Incurred inspection expenses 

(l.2) Factor to reflect subsequent trend in inspection costs 
(See Exhibit II) 

(13) 1956-1958 Incurred inspection expenses reflecting 
subsequent trend (ll)x(l2) 

(lJ+j Proposed inspection dollars in object rxtes (U)-(10) 

(15) Percent of inepection pure premium in tne location and 
portable object charges [(lo + (ll).j 

(3) 
Proposed Written 

Insnectlon Premium 
in iocation Charge 

(1)x(2) 

$9,272,704 
u16,988 

$8,809,069 

8,956,057 

15,624,435 

15,375,315 

1.0162 

9,101,115 

4,596,078 

35,819,195 

1.075 

38,505,635 

33,909,557 

U.83% 

*Determined from data used in 1948 rate rwision 
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Inspection Trend Data 

A. COWARISON OF EU'KNSE RATIOS IQR C-AR YMFiS 1956-1959 
INSURAKEEXFENSEEXtUBIT - COUNTHWDE DATA OF THE MEMBIW 
OF THE NATIONAL l3JELWJ OF CASUALTY UNDERWiITEXS 

Inspection Expense Faid 
(Including Boards, Bumaua 
and Aaaoclationa) on Present 
hate Level 

25.9 26.1 26.0 26.0 28.0 + 7.78 

B. ITEXS AFPECTINGINSFECTION EX'ENSB 
Jan.-Sept. 

1960 

887.73 {;$-I 

l19.2 

Increase 
Over 

1956-1958 

+ 9.u 1. Avsrags Weekly Earnings in 
Inmrancs Industry* 

2. Retail Prices - All Food& 

3. R;zhP~ys - Food away 

4. Prices - Transportation+ 

5. Hotel Prices 

lll.7 

105.4 

128.7 

a) Honmth P Horuath, Hotel 
Accountants and Consultants 

b) Harris, Kerr, For&m & Company - 
Accountants and Consultants 

192.0 

243.0 

rSource: Monthly kbor Review - U.S. Department of Labor. 
~0ul-c~: Comuvr Price Index - U.S. Department of Labor. 

C. PKGOSFII THFMI FAC’lYlFI = l.i17r. 

A222 2?2! 1956-1958 Lw 

x27 LE! 1956-1958 

980.73 $82.97 683.40 

115.4 115.8 

109.3 

136.0 

x20.3 

l12.b 

uo.5 

210.0 

266.0 

109.1 l16.5 + 8.6 

135.1 lJb6.2 + 8.2 

204.0 202.0 218.0(1959) 

259.0 256.7 2Ro.O(1959) 

Apymndix 
Exhibit II 

2 P 

Increase 
Over 

1956-1958 

+ 2.9 

+ 7.9 

+ 9.1 


