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Appendix B 

The Source, Compilation, and Use of Capital Sector Variables 
 
 

The capital sectors used in this study to measure the economic structure of lumbertowns 

represent a new and extended use of a data base previously finding limited application to urban research.  

In the light of the limited previous use but great potential utility of this source, the author is bound to 

present a detailed introduction to its background and pitfalls.  Accordingly, this appendix sets out to 

describe the data base and to explain the techniques for utilizing it, this being followed by a modest 

investigation of its validity for purposes of investigating urban economic growth.  

The Mercantile Agency’s credit ratings for individual firms represent a major source for the 

study of economic history at levels of aggregation below the nation.  Since the source is not familiar or 

readily available, one begins by describing it.  The credit ratings appear in a series of folio-sized 

volumes running three to five inches thick which first appeared in 1859; these are known as Reference 

Books.  Early volumes appeared at irregular intervals, but in 1867 annual publication was instituted.  In 

later years semi-annual, quarterly, and finally bimonthly publication came into use.  The volumes were 

organized alphabetically by state and alphabetically by cities within states.  A city’s listing began with 

its name, location, and estimated population, followed by a list of all known business firms in the city.  

As an illustration of these listings, here is the heading and first twenty five firms in Eau Claire, 

Wisconsin, taken from the Reference Book for July, 18901: 

Eau Claire, Eau Claire Co. –6E 
Population 23,773 – A Banking Town 

Aanstad Ole…………        Gro.   K 3 ½ 
Abercrombie, John……     News  

       State’y, &c     L   3 ½ 
            Adams, N.A…………      Saw Repairer      M  4 
           Adler, Frank……….   Saloon                 M  4 
           Alber, Charles…….        Hats, Caps, and Clo.      F  3 
           Allen, E.W…………        Sewing M., Pianos, and c.     E  2 
          Allen and Son………..        Commercial Bank          E  2 
          Alma Milling Co…….        Rated in Alma            F  3 
          Anderson Bros……….        Hotel and Saloon       K 3 1/2 
          Anderson W. & J……         Loggers       F  2 ½ 
          Anderson & Co………        Meat Market      L  3 ½ 
          Andrews, H.N……….        Saloon       M 
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          Atkinston, W.K……..       “Leader”        
          Avery, T.W. ………..         Sewing Machine      M  4 
          Baader, Anton………         Saloon       M 4 
          Ballard, Mrs. E.A…..         Drugs       K  4 
          Barber, J. …………..         Confec.       M 
          Barker, Chas……….         Livery       M 
          Barland Geo.C……..         Gro.       H  3 ½ 
          Barnes, Horace J……         Gro. 
          Beecher, M.S……….         Gro.       K 3 ½ 
          Beisang, Wm. J…….         Mnfr. Cigars                 M 
          Bennet, Wm. J……..             Flour Mill 

(Also Otto Creek Roller Mill Co.) 
          Berg & Hendrickson…….     Gro.       M 
          Bergervin  J.A………..          Saloon       M 
 
The unusual symbols preceding the names are a classification scheme to identify a firm’s line of 

endeavor.  The names and business descriptions are self-explanatory.  In the 1950s the Reference Books 

began classifying firms according to the Standard Industrial Classification system.  The earlier 

classification was not so specific but appears to be reasonably consistent over time.  The capital letters 

following the descriptions are the Mercantile Agency’s estimate of the size of the firm – “pecuniary 

strength” as it was called in the early years, “capital” after 1900.  Pecuniary strength was coded by 

capital letters ranging from “M” at the bottom to “AA” at the top.  These designated class intervals; e.g., 

“K” signified that the firm’s size was between one thousand and two thousand dollars. A complete table 

of the class interval codes, with their shifts over time, appears as Appendix C.  The final bit of 

information is the firm’s credit rating – roughly a comment about the firm’s reputation for paying its 

bills.  Credit ratings ranged from “4” at the bottom to “A1” at the top.  Credit ratings were intended to 

aid businessman in estimating the amount of credit to extend to a firm; they were closely related to the 

estimates of pecuniary strength. 

 The Mercantile Agency listings thus provide a bare scrap of information about individual firms.  

The classification of lines of endeavor and the pecuniary strength estimates are the data of greatest 

interest.  It is not the data about individual firms which interests one but the temporal and geographic 

extent of its availability – all cities (even minute and obscure villages) in the United States in an annual 

time series stretching over a century.  Here is the basis for constructing aggregate economic measures of 
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the national economy, its geographic and functional parts, on a comparative basis over a century’s time 

span.  There are two pertinent questions about the data: Is the data about individual firms a valid and 

reliable measure of these micro-economic units?  Can the data be built up into aggregate measures with 

reasonable reliability? 

Consideration of the validity and reliability of the data about individual firms logically begins 

with a historical discussion of how the data was originally generated.  The data was collected by the 

Mercantile Agency, a division of R.G. Dun and Company, which is the corporate ancestor of the modern 

Dun and Bradstreet corporation.  R.G. Dun and Company was the corporate descendant of a firm started 

by Lewds Tappan in 1841.  Tappan, an innovative New York importer and erstwhile abolitionist, started 

the business to meet a defect in the United States economy revealed by the Panic of 1837.  At that time 

Eastern merchants and manufacturers had no firm basis for extending credit or accepting commercial 

paper, and they lost heavily to Western debtors.  Businessmen learned that unbounded optimism about 

the American economy was an inadequate substitute for the direct information earlier derived from face-

to-face intercourse between proximate buyers and sellers; the growth of the American economy created 

diseconomies of the scale which overwhelmed the then-existing information system based on personal 

experience.  Tappan’s idea was that the stakes in extending credit were large enough that businessmen 

would gladly pay for information that would minimize bad debts, and he established a specialized firm 

to provide this information.  Beginning with a circle of correspondents which had provided his 

importing firm with credit information, Tappan built up an extensive organization of “credit reporters” 

to gather information.  Branch offices disseminated the information at first by reading standardized 

reports to subscribers who visited the offices, the Reference Books were a later means of dissemination.2 
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 The source of the information the credit reporters supplied the home office is difficult to 

ascertain.  Some of it was a matter of reporting bankruptcies, titles of property, and judgments of debt.  

Company instructions required reporters to visit each firm once a year and obtain as much information 

as possible by questioning the manager.  Furthermore, credit reporters tried to maintain confidential 

relationships with bankers, lawyers, and other local men-in-the-know; supposedly this was the source of 

a good deal of privy information.  Nowadays, Dun and Bradstreet is proud to point out that is early 

credit informers included Abraham Lincoln, U.S. Grant, and William McKinley. With regard to John 

Calvin Coolidge, father of the President and Mercantile correspondent for fifty-two years, the president 

of Dun and Bradstreet commented on his qualifications, “(he) knew every name well in every nearby 

village and community.  He had drawn most of the deeds and arranged most of the mortgages.  He was a 

perfect mine of information relevant to the commercial progress of a business proprietor.” 3  The firm 

was very secretive about its confidential sources – indeed, the president of the firm once served a jail 

term for contempt of court by refusing to divulge a source in a lawsuit.  The firm set rating policy for its 

reporters, supplied them with manuals, and occasionally checked their reports to consistency to policy.  

Manuscript reports were the basis for credit and capital ratings published by the home office.  After 

1870 reporters sought the voluntary submittal of balance sheets.  The manuscript reports are still extant 

and housed at the Baker Library, Harvard University, with access controlled by Dun and Bradstreet.  On 

the whole, the credit reporter system compares quite favorably with the Census Bureau for the 

nineteenth century.  The census organization was practically rebuilt from scratch every ten years, and its 

census takers were not professionals at gathering information.   
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 The instruction manual supplied credit reporters is one of the few available sources for how 

credit reports were written.  The first manual was published in 1897, and subsequent editions appeared 

at intervals of about ten years.  By 1927 the manual ran 140 pages.  The Mercantile Agency was very 

secretive about the manual, kept track of all copies with serial numbers, refused to copyright it, and 

sternly warned reporters, “The manual should be kept secure as the Manager may require its return at 

any time.”4 By 1927 the Mercantile preferred to base capital ratings upon statements obtained from 

firms, but it retained the ability to make estimates otherwise.  The complete instructions about capital 

ratings read5: 

Capital Ratings 

In analyzing statements, merchandise should be compared with amount of insurance carried.  
Receivables should be compared with the merchandise and the amount of sales.  Outstandings in excess 
of the normal, can only be regarded as doubtful accounts.  Liabilities should be compared with 
merchandise, the accounts receivable and the volume of annual sales.  

If accounts payable are excessive, in proportion to outstandings, merchandise and the amount of 
sales, it is an unfavorable indication.  If for borrowed money at bank, the excess is not so important.  
Fixtures should be practically eliminated from any rating.  Machinery and plant, not already discounted 
annually for depreciation, should be liberally reduced. 

Assets so scattered that full verification cannot be obtained, are not entitled to much 
consideration, although exceptions may be in large concerns, where statements are made regularly. 

Good will, trademarks, patents, household goods, automobiles, speculative assets, property 
containing minerals, etc., are not regarded as affording any basis for a capital rating.  Stocks and bonds 
should not be taken into consideration in assigning rating unless a list of them is submitted, and then, 
usually, only if they are securities listed on a recognized stock exchange and readily convertible into 
cash. 

A chattel mortgage for purchase price, should only affect the capital rating to the extent of the 
particular item covered.  Bonded indebt ness means only the elimination of the assets or property 
covered, which should always be described.  Taking out these assets or property covered, leaves the 
active or uncovered assets, less the active liabilities, as a basis for the capital rating.  While capital 
ratings are not necessarily affected by the slow payments, the latter are frequently an indication of 
insufficient capital. 

In the absence of statements, only visible assets an be recognized.  Invisible assets (outstanding, 
cash, etc.) known to exist may be conservatively considered as offsetting  
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some liabilities.  Assessment valuations constitute a fair basis in some States.  Supposed injustice to the 
party reported is not material as it is within the option of all dealers to make a statement.  If the liabilities 
are known to be large, in proportion, as disclosed by bank information, trade report of other source of 
information, no capital rating should be assigned in the absence of statement. 

No real estate should be considered, unless well understood in whose name it stands, and that it 
can be reached for debts.  Liberal homestead allowances must be made. 

Realty and property in other states and counties, affords very little basis for capital rating, unless 
regular statements showing continued ownership are received.  Outside estimates of the value of 
property are often exaggerated. 

Real estate encumbered for 50 per cent of value or more should generally be eliminated when 
considering a capital rating. 

Any rating that has been established should not be reduced without careful consideration. 
Juggling ratings up and down is improper.  The question of one step in a capital rating is not 

important.  If a concern fails, any discredit attached to a rating is not mitigated by one or two steps lower 
capital rating. 

Arbitrary reductions discredit the previous reports, and create criticism by Subscribers. 
A tendency to consider only the lower limit of a capital rating is improper.  A trader worth from 

$3,000 to $5,000 above debts and exemptions should be rated “H” and not cut to “J” as so frequently is 
the case. Reducing figures in a statement by inference, to an absurdly low capital rating is improper, 
reflecting on the honesty or veracity of the man making the statement, developing antagonism against 
the Agency, and reducing the credit insurance coverage.  It indicates extreme timidity, instead of 
conservativism, and reflects upon the entire scheme of rating. 
 Fictitious or trade names should not receive a capital rating without definite acknowledgement of 
ownership.  In some States the law requires registration, usually it is best to insert the owner’s name, and 
carry the fictitious name in the files with proper reference.  
 ANY PERSON CLAIMED TO BE A PARTNER, IF INACTIVE, SHOULD GIVE AN 
“ACKNOWLEDGEMENT OF GENERAL PARTNERSHIP,” OTHERWISE CAPITAL RATING 
SHOULD NOT BE ASSIGNED, BASED ON HIS SUPPOSED RESPONSIBILITY. 
 Refusing or evading a statement, where it has formerly been made, should generally be 
considered as an unfavorable sign.  The evasion of  a statement is possibly a more unfavorable 
indication than a definite refusal. 
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STATEMENT DECLINED 
These words have become so frequent as to be a reflection upon our ability or want of 

perseverance.  Getting statements is largely the result of an educational process.  Many merchants do not 
understand why they should make statements, nor do they understand why they should make them to us.  
The matter can be made plain if the reporter will take the trouble to ask the question, “Do you know why 
we are asking for a statement?”  If they do not, he should explain it; this, it is presumed, he knows how 
to do, and if he does it properly, he will make an impression.  If a statement is not obtained at the first 
interview, the reporter’s effort may result in securing one later. 
 There are many merchants who many not have heard of Mercantile Agencies, or many not 
understand what the functions of an Agency are.  The natural impulse of many people involved in trade 
is to refuse statements for various reasons, not the least of which is, that they do not understand why 
they should tell us about their affairs.  In such cases a great deal can be accomplished by trying to 
enlighten them, and this need not necessarily consume much time. 
 

STATEMENTS AS A BASIS FOR RATING 
 There is no doubt that strong and systematic efforts to obtain statements results in a largely 
increased number, and in greatly enhancing the value of our reports and forming a tangible basis for 
rating. 
 Some offices make it a rule not to carry a capital rating in the Reference Book, for more than two 
years, without a new statement from the subject, and it is a good rule if the manager of such office is 
firm enough.  In other districts, where strict rules have not been  
laid down, the declination of a statement does not, necessarily compel the suspending or withholding of 
a rating, provide definite information from well-posted authorities is given to us, in detail, confirming 
the present rating.  In other cases, it is questionable if we should continue to make a definite estimate of 
the worth of any concern in business without that concern sharing the responsibility. 
 When statements are declined, names of references must be asked, and the credit rating based on 
trade experiences. 
 

The capital estimates thus appear to be on the conservative side and are apt to underrate a firm.  

Luckily, this is a consistent measurement error, not likely to introduce unmanageable variance into 

aggregate estimates.  Another point of interest is that the reports took account of depreciation and gave 

not capital figures. 
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 Very few old copies of the Reference Books have survived.  The Mercantile Agency was in the 

business of continuously supplying information.  Obviously it would have trouble selling new 

information if there were numerous copies of slightly out-dated Reference Books laying around.  The 

company also thought it unfair and dangerous to its reputation for obsolete information to be the basis 

for important credit decisions.  Therefore, it dispensed information on a subscription basis; for  a set fee 

a firm received all Reference Books published  a year, but it could not receive a new volume until it 

returned the old one.  Furthermore, a subscriber was legally bound to return the last volume at the 

expiration of the subscription.  The Mercantile Agency was careful to destroy the returned volumes.  

The largest extant collection of Reference Books is that at the Library of Congress, originally created for 

copyright purposes.  It lacks most of the volumes for the 1890s.  Another collection is in the Dun and 

Bradstreet Business Library in New York.  It has kept volumes at five-year intervals.  The National 

Union Catalog reveals occasional stray Reference Books scattered around the country. The State 

Historical Society of Wisconsin has four volumes, special pocket sized editions dealing with firms 

located in Wisconsin for 1867, 1885, 1939, and 1952. 

 The Reference Books possess reasonable surface validity as measures of individual firm size and 

line of activity.  The capital estimates are based upon apparently consistent compilation by experienced 

persons who had some background of knowledge.  A pragmatic argument for their validity is their 

contemporary and continued acceptance as useful tolls for making business decisions.  The fact that 

thousands of businessmen purchased the information is testimony of their judgment that the information 

had some basis of validity.  That the ratings for individual firms are apt to be accurate is just the first 

consideration of this data.  One must also consider whether and how data about individual firms may be 

compiled into aggregate measures of urban economic structure. 
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Obviously one does not want a single, total measure of local capital but several measures of 

different sectors, the purpose being to investigate how homogenous sectors grow as well as how all 

sectors act in combination to influence urban growth.  One may easily classify firms into sectors, using 

whatever criteria are pertinent to a chosen research topic.  Five criteria governed the definition of 

“capital sectors” in this study.  First, the definition must be capable of being operationalized.  It must be 

feasible to classify firms into capital sectors upon the very limited descriptions provided by the 

Reference Books.  It is necessary to subordinate definitions of theoretical interest to those which fit the 

descriptions provided.  Furthermore, sectors should be defined unambiguously, so that firms are not 

double counted in different sectors.  This implies that sectors should be broadly defined.  Second, the 

classification system should facilitate combining capital sectors into more aggregate sectors which have 

theoretical significance.  This implies that sectors should not be so broadly defined as to encompass 

firms which one might sometime wish to place in different aggregate sectors.  Third, one wishes to 

avoid blank cells.  There is a clear statistical disadvantage to having capital sectors so narrowly defined 

that many cities register zero for that classification.  When capital sectors are on the average small, one 

loses the advantage of the law of large numbers, and random error terms are apt to be relatively large.  

Fourth, it is desirable that capital sectors have some compatibility with contemporary classification 

systems.  This facilitates the application of current economic thought to the historical setting and 

provides a limited test for the theory.  Incompatibility over time is clearly a hindrance to this.  Finally, 

the classification system should take account of the special characteristics of the lumbertowns under 

study.   In short, the research decision of defining sectors requires a compromise between broad and 

narrow definitions with the balance tipped in favor of broad ones. 
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 After much thought and some experimentation, one ended up with sixteen capital sectors.  They 

may be defined both according to the concept underlying the definition and by a list of all their 

constituent industries. 

Lumber Industry (denoted as KL in models using this variable): Conceptually these are firms 
which use logs as their raw material, but it also includes vertically-integrated  
industries whose products went beyond lumber.  This was the old lumber industry whose decline 
the lumbertowns were adapting to.  Firms included are sawmills, planning mills, veneer mills, 
shingle mills, sash-and-door factories, pulp and paper mills, box factories, lath makers, logging 
contractors, boom companies, excelsior makers, and barrel head and stave factories. 
 
Farm product process industry (KF):  These are firms drawing upon local agricultural production 
for their raw materials.  Firms included are canneries, flour mills, creameries, flax works, beet 
sugar refineries, slaughter houses, packing plants, hay pressers, cheese factories, chicory mills, 
ice cream factories, rendering works, and grain elevators. 
 
Mining and mineral processing industry (KM):  These firms obtained their primary raw material 
out of the ground and performed some type of first processing on it.  Firms included were 
furniture factories, wooden novelty works, and refrigerator factories. 
 
Wood-using secondary manufacturing industry (KW):  These were firms producing finishing 
products made of wood.  Firms included were furniture factories, wooden novelty works, and 
refrigerator factories. 
 
Sawmill machinery industry (KS):  These were often a spinoff from the lumber industry. 
 
Metal-using secondary manufacturing (KA):  This included all fabricated metal industries not 
making sawmill machinery.  Specific industries included were boilermakers, foundries, 
machinists, machine shops, agricultural implement factories, automobile parts makers, tool 
makers, engine works, boiler works, and electro-plating shops. 
 
Shoe and Leather industries (KD):  This did not include “shoemakers” whom the researcher 
regarded as primarily repair establishments. 
 
Clothing and textile manufacturing (KC): This included rug makers, knitting mills, glove makers, 
clothing and hat fabricators, hammock and awning makers, towel factories, and bedding 
manufacturers. 
 
Alcoholic Beverage Manufacturing Industry (KB): This sector was created to isolate the 
economic influence of prohibition.  Firms included were brewers, bottlers, and distillers. 
 
Miscellaneous secondary manufacturing (KX): This was the residual of manufac-firms which did 
not fit into the above categories.  Included were soft drink bottlers, soap 
makers, embalming fluid makers, rubber molding factories, paper fabricators (aside from the 
publishers), and makers of sandpaper. 
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Wholesale Liquor (KG):  Another sector created to isolate the economic effect of prohibition. 
 
Wholesale Lumber (KH):  These tended to be offshoots of the lumber industry which were not 
tied to physical proximity to timber. 
 
Other wholesale (KU):  All wholesalers, jobbers, suppliers, and commission agents who do not 
deal in liquor or timber. 
 
Retail liquor (KQ):  Another sector, composed of saloons and taverns created, to isolate the 
economic effect of prohibition. 
 
Retail trade and service (KR):  All merchants and suppliers of local services aside from retail 
liquor.  The list of included firms is extensive:  grocers, clothing stores, dry goods merchants, 
milliners, dressmakers, drug stores, hardware stores, bakeries, confectionaries, jewelers, furniture 
stores, notions, department stores, feed and grain stores, florists, sporting goods stores, 
gunsmiths, nurseries, restaurants, hotels, agricultural implement dealers, coal and wood ice 
dealers, opticians, watchmakers, stationary stores, junk dealers, insurance agents, fish peddlers, 
pawn brokers, advertising agencies, livestock dealers, insurance agents, fish peddlers, pawn 
brokers, newspapers, newsdealers, omnibus lines, cabs, livery coopers, painters, contractors, 
builders, carpenters, plasterers, plumbers, tinshops, photographers, laundries, tailors, 
undertakers, harness makers, service stations, tinners, book binders, cabinet makers, pottery 
makers, architects, Turkish baths, broom makers, dyeworks, repairmen of all types, real estate 
agents, small pump makers, and well drillers. 
 
Water borne transportation (KN): Steamboat lines, dock facilities, towing services, dredging, 
drydocks, and vessels. 

 

These sectors constitute a reasonable compromise between the competing criteria for defining them. 

There were four sectors which it would have been desirable to include, but inconsistencies in the 

Reference Books prevented compatible sectors.  The first was professional services, notably physicians, 

dentists, lawyers, and veterinarians.  The early volumes gave ratings on these services like any other 

industry, but they gradually disappeared from later volumes, so that it became incredible to believe the 

compilations.  Second, the banking sector provided similar difficulties.  In the early volumes one finds 

banks and “capitalists,” but the Reference Books made the distinction between private, state, and 

national banks, ignoring the latter two in some volumes.  As private banks disappeared from the 

American scene, the banking sector covered by the Reference Books shrank to nothing.  Luckily there is 

an alternate source about banking capital, the Bankers Register or Blue Books published by Rand-

McNally and others.6  Arranged similar to the Reference Books, this source  
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provided, at a minimum, the nominal capital (book value) of all local banks.  Capital in this form was 

usually listed in the multiples of five thousand dollars and could be segregated directly without resort to 

class interval considerations.  This created the banking capital sector (designated KY in later models).   

Third, the water borne transportation sector (KN) originally included railroads as well as vessels and 

dock facilities.  However, the Reference Books consistently rated railroads at their home office, not 

where their stations or repair facilities were located.  There were a few small logging railroads based in 

the lumbertowns, but these were ignored in the interests of making the sector homogenous.  Finally, one 

hoped originally to compile a capital sector dealing with utilities – gas, water, electric, telephone, 

telegraph, and streetcars, but the Reference Books listed only private utilities.  The inability to have 

compatible data on public utilities meant that it is desirable to discard this sector altogether.  The net 

effect of these four classification problems was to render the compilation of urban economic structure 

somewhat less than comprehensive, since one discarded data in order to get the most compatible society 

– such is the nature of systematic comparative research. 

The classification scheme is far from perfect, and, in retrospect, the author sees several areas 

where he should have created different sectors.  The basic problem was the inability to foresee some of 

the situations that were encountered in compiling the sectors.  Aside from the obvious difficulty 

stemming from the very brief firm descriptions provided by the Reference Books, one can distinguish 

three specific problems.  First, the construction industry slipped into retail trade and service sector.  This 

sector contains many crafts and service trades like blacksmiths, plumbers, tinners, service stations, and 

repairmen.  It happened that an exploratory examination of several cities, made prior to defining the 

capital sectors, revealed only a few individuals labeled “carpenter” but no construction firms.  These 

individuals seemed so few in number and so small in capital that it appeared logical to classify them 

with other craftsmen.  Little did the researcher know that in some cities he would find substantial sized 

construction firms and encounter a bridge contracting firm (probably doing multi-state business) in one 

city.  A separate construction sector would  
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have solved the issue.  Second, a similar problem arose with regard to wagon factories.  Most cities had 

“wheel wrights” and “wagon makers” – apparently the nineteenth century equivalent of auto repair 

shops.  These, however, gradually shade into “wagon works” and “carriage makers” until one comes to 

several large wagon factories in Flint, Michigan which were the forerunners of the auto industry there.  

The researcher is still unsure whether wagon factories should be separate in a sector of their own, be 

included in the wood-using secondary manufacturing sector, or remain in the retail trade and service 

sector.  The possibility of making size a consideration in classification was considered and rejected, 

because it involved indefensible arbitrary definitions incompatible over time.  Third, for a few industries 

the descriptions of firms tended to mislead the researcher.  E.g., nowadays refrigerator were  

made largely of wood and contained no electrical parts, instead operating from ice delivered to the 

home; then they belonged to the wood-using secondary manufacturing sector.  Similarly, nineteenth 

century washing machines were hand powered and constructed much like wooden barrels.  In cases like 

these, contemporary Sears and Roebuck catalogs were valuable for identifying products. 

A final question about the use of Reference Books is whether and how meaningful aggregate 

data can be compiled, even if the data about individual firms is valid and if it can be classified with 

reasonable consistency.  The doubts here arise from the fact that the pecuniary strength information is 

presented as letters coding for class intervals (see Appendix C) rather than as real numbers which can be 

summed by convential arithmetic.  The matter of dealing with class intervals is neither unique to this 

type of data nor insoluble.  In recent times the United States Bureau of the Census has issued tables 

distributing income, employment, gross scales, etc., into class intervals both as a means of minimizing 

the physical size of publications and as a technique for maintaining confidentiality.  The standard 

technique accomplishing aggregation of this type of data is to take the midpoint of a class interval as the 

one value standing for all units within the interval.7  E.g.,  
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the midpoint of the $5,000-$10,000 class interval would be $7,500 and this would be used as the capital 

for each firm within that class interval.  Thus, one may define a capital sector as the summation of the 

number of firms in each class interval where the number is weighted by the midpoint.  Mathematically, a 

particular capital sector (KI), distributed into j class intervals with frequencies for each class of FJ and 

with each class having the midpoint MJ is defined by the equation 
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Appendix D is an illustrative table of the capital sectors of a representative lumbertown.  It is arranged 

with pecuniary strength intervals across the top and sectors down the side.  Each cell is partitioned 

diagonally with the frequencies of firms in the upper left and the product of frequency times midpoint in 

the lower right.  The totals are the total number of firms and the sum of the frequency-midpoint 

products; the latter is the variable taken as a value of the capital sector for that particular city. 

 The actual compilation and aggregation of capital sectors for the ninety-four lumbertowns of this 

study was time-consuming chore accomplished by completing one table similar to Appendix D for each 

lumbertown for each point in time that they were studied – a total of 376 tables.  This was done by hand 

from microfilm copies of the Reference Books obtained from the Library of Congress and involved 

classifying and aggregating about sixty thousand firms altogether.  The researcher made many spot 

checks to catch fatigue errors.  Only after sector totals had been calculated by hand were the data 

transferred to IBM cards for more sophisticated processing; these raw sector totals were the basis for 

creating more sophisticated variables used in regression analysis. 
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There were four problems of compilation which required arbitrary decisions by the researcher.  

First was the matter of open-ended class intervals  -- “Above $1,000,000” and “Below $500.” With 

regret for not having a better technique, one assigned the values of $1,000,000 and $250 to these two 

intervals.  Second was the matter of missing ratings.  Some firms did not have a pecuniary strength 

rating, and the Mercantile Agency explained, “The absence of a rating indicates those whose business 

and investments render it difficult to rate satisfactorily to ourselves.  We therefore prefer, in justice to 

them, to give the detailed reports on record at offices.”8  The detailed reports were copies of the credit 

reporters’ manuscripts, usually several paragraphs in length, now stored at the Baker library.  It was 

utterly unfeasible to consult the reports, so the researcher assigned firms with missing ratings to the 

median class interval of the similar in the same city; where there were no similar firms in the city, the 

assigned class was based on other cities.  Third was the matter of firms engaged in two or more lines of 

endeavor which transcended the definitions of capital sectors.  These were most apt to be firms 

performing both wholesale and retail functions, but there were occasional diverse businesses like an 

individual in  East Tawas, Michigan, in January, 1880, who was listed as “Phys ‘n, Drugs, Gro., Flour & 

Feed Mills, & Mnfr. Shingles.” The remedy for this problem, albeit an imperfect one, was to divide the 

capital evenly among the sectors involved, e.g., the above individual in East Tawas had his pecuniary 

strength apportioned sixty percent to retail trade and twenty percent each to professional services and the 

lumber industry.  This is part of the reason for the fractional frequencies visible in appendix D.  The 

other reason for fractions resulted from the fourth problem, namely, that firms had branch offices in 

other cities without the Reference Books  dividing capital among the two.  This situation required the 

arbitrary allocation of capital evenly among the branches, e.g., a fifty-fifty split.  Beginning around 

1910, however, large firms were listed as “Branch of…” of  “Also Branches” without the number or 

type of other locations being noted.  Upon the guess that a head office was more important than a branch 

plant, “Branch of….” firms were assigned  
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one-quarter of the pecuniary strength and “Also Branches” three-quarters.  For some large, widely-

distributed firms like Standard Oil, DuPont, and the large Milwaukee breweries, which usually had 

“Above $1,000,000” capital, the researcher judged that less error was involved in omitting the firms 

entirely than in any assignment scheme one could devise.  For all of these arbitrary decisions, the 

researcher kept a written record, so as to assure compatibility over time and among cities.  

After going through the detailed compilation procedures, one is still anxious over what the 

aggregates really measure.  In later years the Reference Books started referring to the pecuniary strength 

estimates as “capital,” and this is apparently what it measured.  Since the ultimate purpose in compiling 

the capital estimates is to explain local employment and population growth, it seems logical to inquire 

whether a relationship between capital and labor can be found at the firm level.  The rationale for 

compiling capital estimates from Mercantile Agencies ratings is to acquire consistent and compatible 

data over a long span of time, but these considerations need not constrain a very limited inquiry into the 

relationship.  For purposes of illustration, one limits this inquiry to the available data for Eau Claire, 

Wisconsin. 9  A limited and very incomplete series on local employment broken down by firm exists in 

the reports of the state factory inspector.  This data is a record of early attempts to enforce safety codes; 

it is not a consistent or comprehensive employment time series.  In early years inspection was clearly 

hit-and-miss.  The 1891-1892 report for Eau Claire listed nineteen firms not listed in the previous report 

(1888-1889), yet twelve of these firms (accounting for fifty-one percent of the total employment of new 

firms) were listed as being established before 1888.  Factory inspectors were looking for the absence of 

specific types of safety equipment, not for particular economic functions, and, as a result, the “factories” 

for which they reported employment figures bore no relation to the manufacturing capital sectors 

compiled for this study.  The employment of laundries, cigar makers, and newspaper appears, although 

this study regards them as retail trade and services.  With those deficiencies in mind, it is still possible to 

compile employment data for particular firms and compare this with the midpoint of their capital  
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rating.  For 1888-1889, there were fourteen firms with both employment data and capital ratings.  

Simple least squares correlation between the two yields: 

 

E1889=60.5 6 + .00027 K1890   R 2=.2625   B.2 

This equation barely misses being significant at the .05 level.  For 1891-1892, data of both types was 

available for twenty-four firms, and the relationship was substantially stronger: 

E1892 =27.2 + .00057***K1890   R2=.6616***   B.3 

For 1899 data is available for both variables for twenty firms, and the relationship is reasonably 

predictable. 

E1899=26.4 + .00054***K1900   R2=.4976***   B.4 

Finally for 1909 data is jointly available for sixty-seven firms, and the coefficient of determination is 

highly satisfactory: 

E1909=10.6 + .00037***K 1910   R2=.7170***   B.5 

 

The employment data in the above equations was total employment.  The data was also available broken 

down by sex, and one notes in passing that using males rather than total employment does not 

significantly alter the regression results.  On the whole, these results confirm that at this level of 

aggregation, the Mercantile Agency capital ratings relate strongly to employment.  This is particularly 

gratifying when one considers that the employment figures are erratic, being the number of people the 

inspector happened to find on the day he visited the plant, and that the capital data was not continuous 

but increases in uneven increments.  This clearly supports the use of capital sector aggregates to explain 

urban growth. 
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Notes 
1 The Mercantile Agency, Reference Book for July, 1890 (New York: R.G. Dun and Company, 1890), 
non-standard pagination. 
2 Information about the Mercantile Agency comes from three in-house company biographies: Edward 
Neville Vose, Seventy-five Years of the Mercantile Agency: R.G. Dun & Co., 1841-1916 (New York: 
R.G. Dun and Co. 1916), Roy A. Foulke, The Sinews of Commerce (New York: Dun and Bradstreet, 
1941), pp. 275-379, and J. Wilson Newman, “Dun & Bradstreet” Established in 1841 “For the 
Promotion and Protection of Trade (New York: Newcomen Society of North America, 1956). 
3 Newman, p. 25. 
4 N.A., Mercantile Agency’s Reporters’ Manual (5th ed.; New York: R.G. Dun and Co., 1927), title page. 
5 Ibid., pp. 21-23, 128-129. 
6 N.a., Bankers Directory for the United States and Canada….July, 1876, (Chicago: Rand-McNally and 
Co., 1876): This is the earliest published edition and provided the data for 1870; n.a., The Bankers 
Directory of the United States and Canada…January, 1880 (Chicago: Rand-McNally and Co., 1880); 
n.a., The Bankers Register: July, 1900  (Chicago: The Credit Co., 1900); n.a., The Bankers Register: 
July, 1909 (Chicago: The Credit Co., 1909); n.a. Rand-McNally Bankers Directory and the Bankers 
Register, 88th ed., January, 1920 (Chicago: Rand McNally and Co., 1920), and n.a., Rand McNally 
Bankers Directory: January, 1930 (Chicago: Rand McNally and Co., 1930).  Note that for some years 
the researcher could not obtain a volume for the exact date he wanted, so he used the nearest available 
one. 
7 Udny Yule and M.G. Kendall, An Introduction to the Theory of Statistics (14th ed: New York: Hafner 
Publishing Co., 1950), pp. 105-109, and Helen M. Walker and Joseph Lev, Statistical Inference (New 
York: Henry Holt and Co., 1953), p. 115. 
8 Mercantile Agency Reporters Manual, inside of the back cover.  Identical statements were published 
with all the Reference Books. 
9 Employment data was compiled from Wisconsin, Commissioner of Labor and Industrial Statistics, 
Fourth Biennial Report of the Commissioner of Labor and Industrial Statistics, Wisconsin, 1888-1889, 
pp. 18a-20a; Wisconsin, Commissioner of Labor, Census, and Industrial Statistics, Fifth Biennial Report 
of the Commissioner of Labor, Census, and Industrial Statistics, Wisconsin, 1891-1892, pp.21a-23a; 
Wisconsin, Bureau of Labor and Industrial Statistics, Ninth Biennial Report: 1899-1900, pp.918-921; 
and Wisconsin, Bureau of Labor and Industrial Statistics, Fourteenth Biennial Report: 1909-1910, pp. 
613-615.  Capital data was compiled from The Mercantile Agency, Reference Book, July, 1890 (New 
York: R.G. Dun and Co., 1890); The Mercantile Agency, Reference Book, January, 1900 (New York: 
R.G. Dun and Co., 1900); and the Mercantile Agency, Reference Book, January, 1910 (New York: R.G. 
Dun and Co., 1910). 
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