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Abstract 
 
Progressive reformers failed to gain support to implement compulsory health insurance in 
the US after WWI. Modeling results presented in this paper, using a lifecycle model with 
sickness risk, support the conclusion of Emery (2010) that existing voluntary insurance 
plans were adequate and welfare-enhancing in the US, that compulsory health insurance 
was unnecessary and would not be welfare-enhancing, and that Americans’ preference to 
self-insure during most of their working lives was rational, utility-maximizing behaviour. 
 

Introduction 
 
During the nineteenth and early-twentieth century, lost income due to illness was one of 
the greatest risks to a wage earner’s household’s standard of living in North America and 
England (Rubinow, 1913a; Fisher, 1917; Armstrong, 1932; Horrell and Oxley, 2000; and 
Hoffman, 2001).  Similar “patchworks of protection” were available to workers on both 
sides of the Atlantic Ocean.  These included fraternal organizations, trade unions and 
workplace-based mutual benefit associations with sick benefits, commercial insurance 
contracts and discretionary charity. Within this patchwork, the largest source of income 
protection was through Friendly Societies: voluntary organizations such as fraternal 
orders and trade unions that provided stipulated amounts of “relief” for members who 
became sick and unable to work.  

The contract for insurance against sickness provided by the Independent Order of 
Odd Fellows (IOOF) to members has been found to be a young man’s benefit (Emery and 
Emery, 1999). Individuals could purchase memberships, for an annual fee of $6, to obtain 
a weekly sickness benefit of $3. However, the need for these benefits was temporary. On 
average, members would remain in good standing for only five years. Workers only 
needed the insurance coverage for the first few years of their working lives because it 
took only a few years to accumulate enough savings to self-insure.  Once sufficient 
savings had been accumulated, workers no longer needed the sickness insurance 
coverage, and thus could abandon their IOOF memberships.  

This form of protection to workers was deemed inadequate by many observers of 
the time. The American Association of Labour Legislation’s (AALL) 1916 proposed 
compulsory health insurance for workers, and called for cash sickness benefits at a rate of 
2/3 of weekly wages. While the proposal set the cost at 4% of wages, the distribution of 
costs between worker, employer, and state was not clearly defined. Despite active 
promotion, the AALL proposal died in many US States. Was it because the proposal was 
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anti-American in spirit, or was it because most Americans weren’t in need of it? Emery 
(2010) suggested Americans had the capacity to self-insure, and in the early stages of 
their working lives, voluntary sickness insurance arrangements provided satisfactory 
protection. 

This paper presents a lifecycle framework to show why workers would only 
demand the young man’s benefit, preferring to hold memberships for only 5 years, and 
then letting their memberships lapse because sufficient wealth had been accumulated to 
self-insure. It then uses this framework to derive the maximum premium US workers 
would be willing to pay for a Compulsory Health Insurance program which was 
becoming popular in Europe. Results from lifecycle simulations suggest that the 
maximum compulsory health insurance premium which would cause young US workers 
to favour compulsory health insurance over voluntary sickness insurance and self-
insurance was approximately 2.2% of wages.  
 

Voluntary Self-help Arrangements for Sickness Risk 
 

During the nineteenth and early-twentieth century, lost income due to illness was 
one of the greatest risks to a wage earner’s household’s standard of living in North 
America and England (Rubinow, 1913a; Fisher, 1917; Armstrong, 1932; Horrell and 
Oxley, 2000; Hoffman, 2001).  “Patchworks of protection” were available to workers on 
both “sides of the pond”.  Fraternal organizations, trade unions and workplace-based 
mutual benefit associations, commercial insurance companies, and discretionary charity 
provided sickness relief. Within the patchwork the largest source of income protection 
was through Friendly Societies. These voluntary organizations provided stipulated 
benefits for members who were sick and unable to work.  
 From the late eighteenth and early nineteenth centuries, friendly societies were 
often local lodges with no affiliations to other lodges. Over time, larger national and 
sometimes international orders that consisted of local lodges affiliated under 
jurisdictional grand lodges and national or international supreme bodies displaced the 
purely local lodge.1  The Ancient Order of Foresters was one of England’s larger 
affiliated Orders and it had subordinate Courts and jurisdictions in North America.  The 
Independent Order of Odd Fellows (IOOF), the largest friendly society in North America, 
opened its first subordinate lodge in Baltimore in 1819 under the jurisdiction of the 
British IOOF Manchester Unity.  In the 1840s, the North American Odd Fellows seceded 
from the IOOFMU and founded the IOOF Sovereign Grand Lodge (SGL) that had 
jurisdiction over state and province level Grand Lodge jurisdictions in North America.2 

Friendly society sick benefits exemplified classic features of working-class 
insurance: a low cost and a small benefit of fixed amount equal to part of the wages of a 
worker with average wages.  By contrast, commercial policies for middle-class clients 
                                                 
1 See Gosden (1961), Hopkins (1995) and Riley (1997) for excellent discussions of the evolution of 
friendly societies in England. 
2 In England, the affiliated friendly societies were required to register with the Registrar of friendly 
societies.  The Registrar required the registered societies to undergo periodic valuations to ensure that they 
were solvent.  In North America, there was no similar regulation of friendly societies and the extent of 
regulation depended upon state/province and federal laws governing insurance and benefits. Fraternal 
orders that provided life insurance typically had to be registered and report financial data.  More often than 
not, friendly societies that provided only sick and funeral benefits were not required to register. 
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offered insurance in variable amounts up to full-income replacement, at a cost beyond the 
reach of most workers.  The affiliated orders established Constitutions which 
standardized rules and arrangements for sick benefit provision.  For most of the friendly 
societies, local lodges or courts paid the sick claims of its members.  Subject to 
requirements of higher bodies, the local lodge set the amounts of its weekly benefit, 
joining fees, and membership dues.  The affiliation of lodges across locations also 
resulted in members having portable sickness insurance.  If a member moved from one 
location to another, he could transfer his membership from one lodge to another within 
the organization. To claim benefits in the IOOF, a member had to provide his lodge with 
notice of sickness or disability within a week of its commencement.  On receiving notice 
of a brother's illness, the member of the visiting committee was to visit the brother within 
twenty-four hours to render him aid and confirm his sickness.  Subsequently, the lodge 
visitors reported weekly on the brother's condition until he recovered.    

On balance friendly societies like the IOOF provided an efficient delivery of 
working-class sickness insurance that commercial insurers could not match.  The local 
lodge or court system of the affiliated friendly societies like the IOOF and the Ancient 
Order of Foresters had important strengths for the sickness-insurance market.  First, it 
had low overhead costs.  Lodge members, not paid agents, recruited clients.  Nominally-
paid or unpaid lodge officers did the administrative work.  Second, the intrusive methods 
of monitoring within the lodge system helped friendly societies to respond effectively to 
two classic problems in sickness insurance: adverse selection and moral hazard.3  "The 
assurance of a stipulated sum during sickness," the president of the Prudential Insurance 
Company conceded in 1909, "can only safely be transacted ... by fraternal organizations 
having a perfect knowledge of and complete supervision over the individual members."4 

The major friendly societies in North America found their market for insurance 
among white, protestant males who came from upper-working-class and lower-middle-
class backgrounds.  Not surprisingly, the composition of local lodge memberships bore a 

                                                 
3 An adverse selection of customers for sickness insurers refers to the fact that when the insurance 

is priced to reflect the average risk of a specified population, unhealthy persons (above average risk of 
sickness) have more incentive than healthy persons to purchase sickness insurance. To keep claims and 
costs manageable, an insurer needs ways to screen out poor risks.  To this end, organizations like the IOOF 
scaled initiation fees, or membership dues, by the age of an initiate to discourage applications from older 
males, who had above-average sickness risk.  Lodge-approved physicians examined the physical condition 
and health history of an applicant, and a lodge committee investigated his moral character. 

Sickness insurers also faced the problem of moral hazard (malingering) -- an insured person has an 
incentive to claim to be disabled when he is not and an incentive to not take due care in avoiding injury or 
illness.  The moral hazard problem was small for accident insurance as disability from accident is definite 
as to time and cause, and external symptoms are usually self-evident (Osborn, 1958).  Disability from 
sickness, by contrast, is subjective and variable in definition.  Friendly societies defined sickness, or 
disability, as the inability to work at one’s usual occupation.  The ministrations of the lodge visiting 
committee and restrictions on behaviour while claiming benefits helped to ward off false claims.  In 
addition, fraternal ideology emphasized a member's moral responsibility for not making a false claim and 
for reporting on brothers were falsely claiming benefits. 
 
4  Cited in Starr (1982, p. 242).  British industrial-life companies did not offer sickness insurance until 
1911, when government allowed them qualify as approved societies under the National Health Act.  In 
acting as approved societies, their motive was not to write sickness insurance, but rather to protect their 
interest in burial insurance.  See Beveridge, 1948, p. 81; Gilbert, 1966, p. 323. 
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resemblance to that of the local working population.  Most Odd Fellows in Canada and 
the United States, however, were higher-paid workers, shop keepers, clerks, and farmers.  
As Theodore Ross, the SGL's grand secretary, noted in 1890, American Odd Fellows 
came from "the great middle, industrial classes almost exclusively”.  Similarly, studies 
for Lynn, Massachusetts and Missouri found a heavy working-class representation among 
IOOF lodge memberships (Cumbler, 1979, p.46; Thelen, 1986, p. 165).  In Missouri the 
social-class composition of Odd Fellows was similar to those for the Knights of Pythias 
and three life-insurance orders (the Ancient Order of United Workmen, the Maccabees, 
and the Modern Woodmen of the World).  Beito’s (2000) work suggests that while the 
poor, non-whites and immigrants were not found in IOOF memberships or the other 
larger Orders, they had their own organizations to secure mutual aid.   

Millis (1937) reports that 30 per cent of Illinois wage-earners had market 
insurance for the disability risk in 1919 where fraternal organizations were the principal 
source of market insurance.  Beito (1999) argues that a conservative estimate of 
participation in fraternal self-help organizations in the United States would have one of 
three adult males as a member in 1920, “including a large segment of the working class.”  

In North America the friendly society sickness insurance arrangement declined 
from at least the 1890s despite growing memberships in the organizations up to the 
1920s.  While the friendly society sickness insurance declined, government showed little 
activity on the health/sickness insurance field.  Only through the 1930s did commercial 
and non-profit group health and hospital insurance plans and government social programs 
rise to primacy in the sickness and health insurance field.5  

 
The Voluntary Contract: IOOF Sickness Insurance  

 
The Independent Order of Odd Fellows (IOOF) was the largest sickness insurer in 

the United States until 1927 (Emery and Emery 1999). As a member of the IOOF, an 
individual was eligible for a cash sickness benefit of typically $3 to $5 per week of 
disability beginning with the 8th day of disability and lasting until the 52nd week of 
sickness, after which time the amount of the benefit was reduced to $1 per week.  Lodges 
could contract with a physician to provide medical attendance and medicines for lodge 
members if the membership chose to do so, but attentive benefits provided by lodge 
brothers were mandatory.  While there were no maternity benefits, the IOOF did provide 
widows and orphans, and the IOOF offered members funeral benefits of $30 to $100 
(depending on the jurisdiction/state).  Beyond these stipulated benefits, all lodges could 
choose to pay higher amounts of cash relief to brothers in need, or to pay for medical 
attendance on a discretionary basis.  In friendly societies like the IOOF, the cost of this 
sickness insurance coverage was $6 to $10 per year.6  Further, the levels of coverage for 
the sickness and funeral benefit could be almost doubled by joining an auxiliary branch 
                                                 
5 Employer-purchased/provided group plans came to be the most common source of the health insurance 
coverage in the United States (Applebaum, 1961; Follmann, 1965; Davis, 1989).  In Canada, provincial 
government health insurance plans, with universal coverage, replaced the work-place based arrangements 
in the 1960s. 
 
6 Emery and Emery (1999).  There were one time joining fees of $10 to $12 as well.  Nominal values of 
dues and benefits paid did not typically change over time.  It was the case in constant purchasing power 
terms, the value of these benefits was eroding over time.   
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of the organization for roughly the same cost.7 For a $600 earner, the cost of IOOF 
sickness insurance was 1 percent to 1.5 percent of annual earnings to secure a benefit of 
$3 to $5 per week of sickness. 

 
Voluntary Self-help:  Was It Deficient?  

 
Most scholarly examinations of voluntary methods of self-help in England and 

North America conclude that the patchwork system of voluntary income protection was 
“woefully inadequate” (Horrell and Oxley 2000) if not a “dismal failure for meeting the 
economic and medical needs of a populace” (Hoffman 2001).   Lubove (1968, 17) cites 
Rubinow’s assessment that voluntary mutual aid had been “tried and found wanting”.  
Rodgers (1998, 218) describes the voluntary mutual assistance arrangements in the North 
Atlantic economy as “both a fixture of everyday life and inadequate to it, far-flung and 
full of holes.”  Critics of self-help argue that voluntary self-help was a deficient 
arrangement and its obvious short-comings were the impetus for government 
involvement in social insurance arrangements.  (Peebles 1936, Gosden 1961, Gilbert 
1965, Hopkins 1995, Horrell and Oxley 2000).   

Horrell and Oxley (2000) in a study of British households for 1889-90 argue that 
self-help benefits were “woefully inadequate” because benefits from self-help institutions 
“did not, in general, appear to be very significant in offsetting even quite dramatic 
reductions in the earnings of a male breadwinner.  Although some form of coverage was 
usually purchased by the relatively well-paid industrial workers … this did not translate 
to significant benefits for those identified as suffering hardship.”  Further, Horrell and 
Oxley point out that to the extent that self-help organizations encouraged households to 
rely on a breadwinner and removed the necessity of other family members to work to 
attain “respectability”, self-help had the perverse effect of increasing a household’s 
vulnerability in times of hardship by exacerbating rather than mitigating a household’s 
relative risk.   

Riley (1997) points out that the friendly society sick benefit was supposed to 
prevent a family from falling into poverty in the event its breadwinner was sick.  At the 
same time, falling into poverty for reasons of lost employment or other family crises 
often resulted in workingmen not being able to afford friendly society membership.  
Thus, as a large number of friendly society members ceased to be members within a few 
years of joining suggests yet another failing of formal self-help as a protective 
arrangement.  

Finally, many authors characterize the self-help organizations like the friendly 
societies as plagued by financial problems associated with aging memberships. Based on 
the presumption that members remained in friendly society memberships for a lifetime, 
many authors have concluded that self-help organizations were financially non-viable as 
aging memberships had insufficient reserves to manage the cost of increasing benefit 
pay-out (Smiles 1876, Moffrey 1910, Gosden 1961, 1973, Lubove 1968, Kaufman 2002).   

Was voluntary self-help a flawed arrangement for providing income protection to 
households?  Despite the suggestion that financial difficulties characterized fraternal self-
help, Emery (1996) finds that the IOOF lodges were financially sound, despite the use of 
non-actuarial pricing practices, pooling risk amongst as few as 20 members and often 
                                                 
7 Emery and Emery (1999, 53). Individuals could also choose to belong to more than one organization. 
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being located in remote communities with volatile labour market conditions.  Typically a 
fraternal lodge accumulated assets during its first years of operation, when its members 
were young and had below-average sickness risk.  In later years, as its membership aged 
and the cost of claims exceeded income from members' dues and fees, income from 
investments made up the difference.  Emery and Emery (1999) argue that it follows that 
IOOF lodges did not eliminate the compulsory payment of sick benefits out of financial 
necessity.  Instead, eliminating stipulated sick benefits in response to increasing pressure 
to pay out more in benefits was a choice that appealed to IOOF lodge memberships. 

Beito (2000) presents a positive assessment of fraternal mutual aid, hence 
working-class self-help, for dealing with the economic consequences of poor health.  
Beito argues that fraternal societies in America extended social welfare service, such as 
insurance, to the poor (notably immigrants and blacks) and working class Americans who 
otherwise would not have had access to such coverage.   Far from being an inadequate 
form of safety net, fraternal mutual aid sustained needy Americans from cradle to grave 
and over time, extended the range of benefits provided to include hospitals and homes for 
the aged as the needs in society arose.     

The role of benefits secured from self-help organizations has often been 
misunderstood.  Horrell and Oxley (2000) make this point in their condemnation of the 
self-help benefits.  They suggest that the benefit may not have been intended as a primary 
source of coverage hence as a substitute for risk mitigation strategies like increased 
labour supply by family members or by spending accumulated savings.  Instead, they find 
that under most circumstances formal self-help was a complement to, not a substitute for, 
risk mitigation strategies such as reducing household expenditures, or having multiple 
wage earners.   Horrell and Oxley also argue that formal insurance was primarily used to 
combat risk when further labour resources from the household were not available.   
Finally, and most telling, they point out that “even small returns may have been vital to 
well-being” even though the benefits “were not adequate to match the loss of earnings 
occasioned by misfortune.” 

Self-help through friendly society membership may not have been an end in itself 
for risk mitigation, but instead, a means by which household self-reliance was facilitated.  
Far from being a primary strategy for households to cover risks like sickness, the friendly 
society benefits may have been primarily demanded by households lacking access to 
alternatives such as insurance within the family, or self-insurance through accumulated 
savings.  Beito (2000, 29-31) discusses the values of thrift, self-reliance and 
individualism that were advocated by fraternal orders.  Fraternal ritual often highlighted 
how relief provided to members in distress as a right, and not as charity, protected the 
member and his household from falling into poverty.  Coincident with this message, 
fraternal ritual emphasized the benefits of thrift and frugality in aiding a member in 
achieving a state of economic self-reliance.  Individual self-reliance through 
accumulation was seen as achievable through cooperation and mutuality.  To make this 
point, Beito gives the example of a fraternal order official who rejected any contradiction 
between opposition to “selfish individualism, intemperance and non-accumulativeness” 
and support for a program to enable “people to get homes and means upon which they 
may independently subsist.”    
 From this latter perspective, we can see that it is possible that less than complete 
loss replacement was not a shortcoming of formal self-help if its purpose was to 
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encourage a household to develop its own capacities for risk coverage.  In turn, if this 
was the role of friendly society benefits, we should not be surprised to find that friendly 
society membership was not a life-long purchase, as members who joined initially to 
acquire insurance coverage may have had a diminishing demand for the benefits over the 
life cycle.  

Compulsory Health Insurance: The AALL Plan 
 

England introduced compulsory state health insurance in 1911.  Soon after 
England’s legislation, Progressive reformers in 17 US states crusaded for compulsory 
state health insurance (Beito 1999, Hoffman 2001).  In both countries, the demand for the 
state to provide health insurance has been interpreted as a response to the apparent moral 
and economic inadequacies of the existing voluntary self-help arrangements in protecting 
households against the consequences of sickness (Peebles 1936, Lubove 1968, Rodgers 
1998, Horrell and Oxley 2000, Hoffman 2001).   

The American Association of Labour Legislation’s (1916) draft of an act for 
compulsory health insurance (CHI) would have resulted in the compulsory participation 
in the insurance arrangement of all manual workers whatever their earnings, and other 
employees (mostly expected to be clerks and foremen) earning less than $1200 per year.8    
The insurance benefits provided by CHI were generous and extensive.  The draft act 
called for cash benefits equal to 2/3 of weekly wages that were to be paid commencing 
with the 4th day of disability to a maximum of 26 weeks in a 12 month period; medical, 
surgical and nursing attendance as well as medicines and surgical supplies for the insured 
and his/her family; for insured women and wives of insured men, maternity benefits 
providing medical and surgical attendance, plus 8 weeks of cash benefits equal to 2/3 of 
weekly wages, and a $50 funeral benefit to be paid to the survivors of insured members 
who died while in receipt of cash benefits, or who were within in 6 months of the 
discontinuance of cash benefits due to reaching the 26 week limit for their payment.  
Finally, the act called for extension of coverage for individuals whose contributions 
ceased on account of unemployment not due to sickness.  In these cases, the insurance 
was to remain in force for one week for each 4 weeks of paid up contributions in the 
previous 26 weeks.   
 The cost of the insurance for the employed individual was not as clear.  If 
implemented in the U.S., then the cost of CHI coverage was expected to be between 1.6 
percent and 4 percent of a wage-earner’s annual income depending on how much of the 
cost could be shifted onto employers and the State.9 The AALL’s belief that sharing the 
cost of insurance across the insured employee, the employer and the state would 
encourage the prevention of illness resulted in the proposal that the employee and 
employer would each pay 40 percent of the insurance cost, and the state would pay the 
remaining 20 percent. 10  Assuming that the employer’s share of the cost would not be 
passed on to the employee through subsequent wage reductions (or reduced wage 
                                                 
8 Other persons could join the insurance scheme on a voluntary basis, including self employed persons with 
earnings of less than $1200 per year. 
9 Fisher (1917), Starr (1982), Costa (1995). Based on German experience, the AALL suggested that a 
premium of 4 percent of wages was needed to finance the benefits (Lubove 1968, 71).   
10 AALL draft legislation also detailed a sliding scale where the employer paid from 80 percent of the 
insurance costs for the lowest wage workers to 40 percent for workers with higher wages. AALL (1916, 
250-255) “Health Insurance – tentative draft of an act”. 
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increases), this would have meant that the insured was only going to pay 1.6 percent of 
annual income to secure a generous level of insurance coverage.  The recommendation of 
cost sharing was to make the plan more appealing to wage-earners since they would gain 
more generous insurance coverage at a lower cost than possible in the voluntary system 
since employers and the state paid most of the cost. 11   

 
Comparing the AALL and IOOF Plans 

 
The AALL (1916) plan was more expensive than the existing voluntary insurance 

arrangements but it also provided more generous benefits in the event of sickness.  
Assuming a CHI premium of 4 percent of earnings, a wage earner with annual income of 
$600 would have been compelled to pay $24 per year for health insurance coverage.  On 
the other hand, assuming that state taxes and wage rates did not change in response, if 
employers and the state paid 60 percent of the premium cost, then the wage earners 
would have secured the benefits of CHI for only $10.  If the cash benefit paid while sick 
would have been 2/3 of the weekly wage as proposed by the AALL, then for $600 annual 
earnings, 1.6 percent to 4 percent of annual income would have secured a benefit $9 to 
$10 per week of sickness.  For a $600 earner, the cost of IOOF sickness insurance was 1 
percent to 1.5 percent of annual earnings to secure a benefit of $3 to $5 per week of 
sickness.  Perhaps what is most interesting about this comparison is the fact that CHI with 
its higher cost insurance was intended to benefit lower wage earners who chose not to 
purchase the lower cost fraternal sickness insurance.  Rodgers (1998, 243) describes how 
some proponents of compulsory health insurance in the United States viewed such a 
program as nothing more than a complicated scheme for compulsory savings. The main 
purpose of CHI would have been to compel wage-earners to purchase higher levels of 
insurance coverage. 

Further comparison of the draft CHI act and voluntary insurance arrangements 
requires some description of the risk of illness facing a household to determine the size of 
the expected income loss and the size of the expected insurance benefit.12  Table 1 
presents data on the risk of falling sick for at least one week, and on the number of weeks 
of sickness conditional on being sick for at least one week, by age. These data were 
compiled by the IOOF Grand Lodge of  Ontario between 1896 and 1899. Comparison of 

                                                 
11 In making a case that CHI would not increase an employee’s financial burden, Chamberlain (1914, 64-
65) reported studies that showed that households in New York with family incomes between $600 and 
$1100 spent 4 percent of their incomes, close to the expected cost of CHI coverage, on insurance and 
services that would be covered by proposed CHI legislation.  Thus, CHI would secure the same benefits 
and services for 1.6 percent rather than 4 percent of income.  Kantor and Fishback (1996) show an 
enormous reduction in precautionary savings following the introduction of workers’ compensation laws 
which also suggests that social insurance for workplace risks could have freed up a large portion of the 
household budget for other uses.   
12 I focus the evaluation on the value of cash benefits under the two plans which would have been the most 
important aspect of the insurance since income loss due to an inability to work was the important cost of 
illness at this time.  Further, the CHI arrangement on the surface may appear to provide more than the 
IOOF contract in terms of insurance coverage but in practice, this may not have been the case since the 
IOOF provided many forms of relief on a discretionary basis, and where CHI had maternity benefits, the 
IOOF had widows’ and orphans’ benefits.  Finally, the lower premium cost for the IOOF coverage relative 
to the CHI contract meant that households would have had more income under the voluntary arrangement 
to pay for medical attendance and medicines. 
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these data with average claims rates and weeks of sickness in US states indicates that 
these data are representative of the Order’s experience in North America for the period 
1902 to 1920 for which I have state level data for the Order.  Further, the risk of being 
sick and the duration of illness described by these data are similar to the rates and 
durations for Germany, the UK, and the US in Armstrong (1932, 284-296).     

Over the ages of 20 to 70, these data suggest that an insured male could expect to 
experience 0.88 weeks (6.5 days) of insured sickness per year, or 13.5 days of total 
sickness once one adds in the uncompensated first seven days of illness.13  Thus, as a 
fraction of 52 weeks in the year, working males could expect an average loss of 2 percent 
(6.5 days) to 4 percent (13.5 days) of income per year over their lifetime. This expected 
value, however, masks that the lifetime average probability of sickness lasting at least 
one week was 0.15 per year and conditional on being sick for at least one week, an 
insured sickness duration of 5.72 weeks (or 6.72 weeks of total sickness).  This 
information on sickness experience allows us to compare the generosity of the cash 
benefits in the proposed CHI act with the voluntary arrangement.  For example, for a 
$600 earner, from the CHI arrangement they could expect to receive $6.81 in cash 
benefits whereas with the IOOF cash benefits of $3 to $5 per week of sickness they could 
expect to receive $2.64 to $4.40.14  Comparing the expected value of cash benefits to 
premium contributions, a CHI premium of 2.6 percent would match the cost of IOOF 
sickness insurance.  This suggests that a premium of 4 percent to be entirely paid by the 
insured individual would be too high to make CHI an attractive alternative to the 
available voluntary benefits in terms of dollars of expected benefit to dollars of expected 
contribution. 

From the age specific calculations in Table 1, we can see that the advantage of 
CHI over the IOOF arrangement with respect to cash benefits was at higher ages where 
expected claims durations were longer.  For men under age 30 earning $600 per year, the 
difference between the expected benefits under the two schemes was less than $2 
compared to a difference in contribution amounts of $4 to $18.   Consider as well that the 
IOOF members could effectively double the size of their cash benefit by joining the 
organization’s auxiliary branch for roughly the same cost as the IOOF membership.  For 
$600 earners under age 35, this means that the voluntary arrangement could provide a 
similar level of benefit coverage as CHI for around $12 per year, or half of the cost of the 
CHI if the employee had had to pay the full cost of their insurance.  The lower panel of 
the table calculates the size of expected benefits and costs of CHI for workers who would 
                                                 
13As this spell is conditional on being sick for at least one week, it will overstate the expected period of 
sickness that includes the probability of being sick for less than 8 days.  Armstrong (1932, 295-296) argues 
that statistics from organizations like the IOOF understate the incidence and duration of sickness since they 
include illness lasting 8 days or more, and they tend to represent the experience of members selected on the 
basis of age and good health.  All the same, Armstrong reports a range of estimates for work days lost due 
to sickness of 6 to 9 per worker from studies using data from various years between 1915 and 1930.  
Hoffman (2001, 7) cites a 1916 U.S. Public Health Service estimate that a given worker missed an average 
of nine working days per year due to sickness.  These estimates are close to the average length of 
compensated sickness spells in the IOOF data so I use the IOOF compensated spell of illness to represent 
the age specific duration of illness in the calculations which follow. 
14 The expected cash benefit with CHI may have been closer to $8 since there was payment commencing on 
the fifth day of sickness rather than the 8th day for the IOOF.  That would lengthen the insured spell by a 
couple of days and it would have increased the number of claims by compensating part of sickness spells 
lasting less than 7 days. 
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have been at the income ceiling of $1200.  The levels of benefits that they could receive 
at higher ages relative the IOOF contract which had a fixed value of the weekly benefit 
gets much larger, but so does the cost with an annual premium of $20 to $48 dollars.  

The AALL’s proposed CHI contract should have appealed more to men in the 40s 
and up than to men under age 40 and to males with higher incomes than lower incomes.  
For men under 40, and with lower incomes, the voluntary fraternal insurance 
arrangements provided comparable levels of benefits to CHI at a lower cost.  The 
principle advantage of the CHI contract was to increase the level of benefits as incomes 
and expected sickness duration increased. It is important to note that the voluntary 
contract as provided by the IOOF was not particularly generous for older members of the 
organization because the value of the benefit remained fixed at an amount rather than 
paid according to a percentage of income.  According to Emery and Emery (1999) this 
reflects that the voluntary contract was primarily demanded by younger men who had not 
developed their capacity to self-insure through savings and accumulated wealth.    

Despite its more generous cash benefits, it is also not clear that CHI addressed the 
insurance needs of working Americans over the life-cycle.  CHI primarily insured acute 
illness resulting in short spells of disability.  With increasing age, the risk of illness shifts 
from that of acute illness to chronic illness which was not going to be adequately insured 
under the draft act.15  With chronic illness and long spells of disability, a pension 
arrangement would be more suited to insuring households than social insurance as under 
CHI.  The voluntary contract as provided by the IOOF would have been more suited to 
insuring chronic illness since cash benefits continued for 52 weeks versus 26 weeks 
under CHI. 

 
Precautionary Savings 

 Friendly society sickness insurance was a form of savings (Smiles 1876, Johnson 
1985).  In particular, the friendly benefits were “contingent claim” savings where an 
individual purchased a security (insurance contract) that paid a return only if a defined 
state (inability to work) occurred.  Thus, in return for the payment of membership dues, 
the lodge paid a benefit to a member who was sick and unable to work.  An alternative to 
purchasing this contingent claim contract was for an individual to set aside a portion of 
current income that could be drawn upon in the event he was sick and unable to work.  
Both options are examples of precautionary saving.   

There are important differences between the forms of saving.  First, as a 
contingent claim that expires at the end of a specified period, the friendly sick benefit 
provided an individual with a lower priced security since the insured risk of the 
individual was pooled with those of other members.  Second, because the contingent 
claim expires after a specified period of time, the income used to purchase the security is 

                                                 
15 Bachman and Meriam (1948) show that for the U.S. in 1940, number of days of disability per person per 
year from acute illness was 2.5 versus 7.3 for chronic illness.  (page 256).  The frequency of cases of 
chronic illness in the population increased with age as did the associated days of disability per year person, 
rising from 3.1 days for persons under the age of 25 and rising to 33.4 days for persons over age 65.  The 
frequency of acute illness and associated days of disability did not show similar increases.  Days of 
disability associated with acute illness increased from 2.3 per person under age 25 to 2.7 for persons aged 
over 65 (page 260). 



 11

not retained. In contrast, direct saving (holding a part of income as a reserve) carries 
forward in the event the individual does not experience an income loss due to sickness.  
Finally, the friendly society sick benefits were not an asset that was usable as collateral to 
borrow against future labour income to increase current consumption.16 

Recognizing that the friendly society sick benefit was a form of precautionary 
saving, we can draw on a large literature on the economics of precautionary saving.17  
The most immediate result that we can draw on is the fact that when future income is 
variable and uncertain, households with low levels of wealth and an inability to borrow 
against future labour earnings will engage in precautionary saving.  Thus, cash on hand 
and/or contingent claims contracts are assets that act as a buffer stock of consumption 
that a household can draw upon in the event that current income is low due to illness or 
other interruptions to work.  The importance of precautionary savings is greatest for 
households that rely on labour income for consumption. Typically, these households have 
low levels of liquid wealth. 

The importance of precautionary savings for households depends critically on the 
level of household wealth and on borrowing constraints that preclude households from 
borrowing against future labour income.  Gourinchas and Parker (2001) show that 
precautionary savings are especially important at young ages where households hold little 
wealth and depend on labour income for consumption.  Where households faced “hump-
shaped” labour incomes (rising to a peak and then falling) households also have a desire 
to smooth consumption over time by engaging in life cycle saving.  In current times, life 
cycle saving is most commonly associated with saving for retirement.  Thus, where a 
wage earner expects his average income to be higher in future, but he cannot borrow 
against his future labour income, households display a high marginal propensity to 
consume out of current income.  Where incomes are variable due to sickness or other 
employment risks, liquidity constrained households will save positive amounts.  These 
households are “buffer stock” savers that use precautionary savings to insure current 
consumption against events like sickness or job loss.  Thus, young households consume 
most of their income early in the life cycle.  As income rises, the life cycle motive for 
saving diminishes the share of income consumed and the household saves to accumulate 
wealth for future consumption.18   

 

                                                 
16 Life insurance contracts provide an analogy for this distinction.  Purchasing the friendly sick benefit is 
akin to purchasing term life insurance.  Direct savings in providing insurance and a store of wealth is akin 
to purchasing ordinary (whole life) life insurance.  
17 For example, Leland (1968), Sandmo (1970), Dreze (1972), Zeldes (1989a), Zeldes (1989b), Deaton 
(1991), Carroll (1997), Gourinchas and Parker (1999), Gourinchas and Parker (2001). 
18 As wealth accumulates the importance of saving for precautionary motives declines.  Gourinchas and 
Parker (2001) show that the precautionary component of total household savings declines from age 25 to 43 
and remains constant thereafter.   Gourinchas and Parker (1999) use calibrations based on contemporary 
income data to show that with buffer stock savings declining over the lifetime and life cycle savings rising, 
precautionary motives for saving are exhausted when the wage-earner reaches his/her mid-30s at which 
point life cycle savings rates become positive (households want to save rather than borrow). 
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Saving over the Lifecycle with Sickness Risk 
 
We use a lifecycle model with sickness risk to investigate the precautionary 

savings motive of individuals and the attraction of sickness insurance. In particular, we 
wish to model why members only held voluntary health insurance coverage for five 
years, why many individuals chose to self-insure, and why the compulsory health 
insurance movement didn’t succeed in the US.  

Consider an environment in which individuals face a probability of sickness over 
their lifecycle that is age-dependent. As such, agents are faced with the precautionary 
saving problem: how much to privately save to self-insure against illness, and whether or 
not to purchase sickness insurance. Agents are rational and forward-looking, who wish to 
maximize expected lifetime utility over a standard composite good. The composite good 
may be used for consumption, c, or used as a capital asset, a, earning a one-period rate of 
return denoted by r. The individual has time-separable preferences and a discount factor 
denoted by β. The individual, in period 0, who will live until period I, wishes to 
maximize expected lifetime utility given by: 
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In this utility function, K is a scale parameter used to center the utility function so that 
U(K) is equal to zero. K is like a subsistence level of consumption, so that consumption 
levels below K generate negative utility values, and consumption levels above K generate 
positive utility values.  

The individual faces an earnings profile over the lifecycle that is known in 
advance, and earnings in period i are denoted by ei. The individual is also assumed to 
know the probability of being sick and unable to work over the lifecycle. The probability 
of being sick in period i is denoted by pi.  The individual may participate in a sickness 
insurance program. Dues, denoted by di, are paid to participate in the program in period i, 
and if the individual becomes ill and unable to work, the insurance contract pays benefits 
equal to bi. The individual is constrained to consume non-negative levels of consumption, 
and is also constrained to always have non-negative levels of wealth (the agent cannot 
borrow against expected future earnings but may mortgage existing wealth). If the agent 
works in period i, then his working status, denoted by l, is 1. If the agent is sick in period 
i, then his working status, l, is 0. 
 In period i, the individual chooses consumption ci, and private asset holdings, 

ia′=ai+1 that are carried into the next period, with the following constraints: 
))1(( iiiiiiiiii bldelraaWac −+−++=≤′+ ,       (2) 

,0≥ic  and 0≥′ia  for all i;         (3) 
and 0=il  with probability pi (sick), and 1=il  with probability 1-pi (working). 

The values for di and bi are defined by the insurance program. 
In order to simulate the lifecycle model, a set of parameters need to be calibrated 

to the early twentieth century context. Lee (2001) indicated that, at the beginning of the 
twentieth century, 20-year-old males expected to work for 40 years, and retire from work 
for 3 years before dying. To simplify the exercises, the assumption is made that 
individuals join the labour force immediately following their 21st birthday. They will be 
in the labour force for 40 years, retire on their 61st birthday, and die on their 64th birthday. 
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In this case, there are no accidental bequests from premature death, and there is a 
retirement savings motive to provide for consumption in the three years of retirement. For 
the purpose of these exercises one period was set equal to two months, with six periods 
each year. To simplify the calibrated exercises, the probability of being sick in any period 
is independent of being sick in any other period, and the annual sickness rates for 1896-
1898 were used, as presented in Emery (2010: Table 1), and were divided by 6 for 
conversion to bi-monthly rates.19 

A voluntary sickness insurance association, the IOOF, offered a contract that 
specified annual dues of $6, with a payout of $3 per week if ill. Agents were not required 
to renew the contract in subsequent years. The average duration of sickness for claimants 
was seven weeks (Emery and Emery, 1999). For the IOOF voluntary sickness insurance 
program, the payment of dues, d, was set to $1 for every period of participation in the 
program, starting with the first period ($6 annual dues paid over 6 bi-monthly periods), 
and the level of benefits was set to $24 in a period when the individual was sick and did 
not receive wages. These amounts are fixed in nominal terms. Since the model requires 
items to be stated in real terms, the value of these items is deflated at a rate of 2% per 
year, or 0.33% per period, to obtain real values, which fall over time.20 

The value of K, the subsistence level of consumption, is set to 24, which is also 
equal to the sickness benefit provided by the IOOF insurance contract at the beginning of 
the study period. This value is fixed in real terms. Three earnings profiles were generated 
using the US Commissioner of Labor Survey of the Cost of Living of industrial workers 
for 1888-1890, and the 1917-19 US Bureau of Labor Statistics Cost of Living Survey. 
Wage profile 1 (“low”) uses the estimated wage equation (as a function of age and age2) 
from the 1888-1890 survey.21 Earnings from this profile range from $440 at age 21, to 
$510 at age 35, to $345 at age 60, on an annual basis. This wage profile not only serves to 
provide information about decisions made around 1890, but also serves as a profile for 
low-wage earners circa 1918. Wage profile 3 (“high”) uses the estimated wage equation 
from the 1917-19 survey. 22 Earnings from this profile range from $1290 at age 21, to 
$1680 at age 60. Wage profile 2 (“medium”) is set to straddle the $600 annual income 
figure used in many calculations in Emery (2010), and slots in between the first and third 
profiles. Wages in this profile range from $525 at age 21, to $685 at age 60, and use the 
same age coefficient as that in the estimating equation used for wage profile 3, but with a 
lower intercept. These three earnings profiles were converted to a time series profile 
using a 2% annual growth rate over time. The real rate of return and the real wage growth 
rate was set to 0.33% per 2-month period, which is 2% on an annual basis.23  

There is no consensus on the appropriate values for the discount factor, β, and the 
risk aversion parameter, σ. Individuals with higher rates of time preference (lower 
discount factor β), prefer to consume more in the present and are more impatient. The 
higher the level of impatience, the less the individual will save when young, and as a 
                                                 
19 The annual claim rate was estimated as log(claim rate) = -2.675 + 0.0019* Age + 0.00035*Age2. 
20 This is consistent with the rate of inflation for Canada over 1870-1913 used in Wilson (2003). 
21 Log(earnings) = 5.38 + 0.0488*(age of household head) - 0.00067*age2 
22 Log (earnings) = 7.02 + 0.0067*(age of household head). Note the squared term was statistically 
insignificant. 
23 These are consistent with the 1.8% annual real GDP per capita growth rate for the US over 1870-1913 as 
reported in Williamson (1998), and the real rate of return for Canada over 1870-1913 used in Wilson 
(2003). 
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consequence, the individual will have a higher savings rate in later working years to 
accumulate savings prior to retirement. These individuals prefer longer IOOF 
memberships. Individuals with high risk aversion will save more to insure against bad 
states, and will accumulate higher levels of wealth over their working years. These 
individuals also prefer longer memberships.  

For simulations with no mortality risk, the annual discount parameter has been set 
at 0.994 (Huggett, 1996). Other work has used 0.96 (Aiyagari, 1994), and 0.988 (Cooley 
and Soares, 1999), as examples. Work by Carroll and Samwick (1997) suggested that 
point estimates for the rate of time preference for the US in the 1980s ranged from 5% to 
14% per year. While some empirical estimates for σ have exceeded 6, simulation values 
for σ tend to stay in the range of 1 to 5, deemed a plausible range by economists (Carroll, 
1997: 8). Aiyagari (1994) used 1, 3, and 5 as parameter estimates.  Huggett and Ventura 
(2000) used 1.12, Huggett (1996) used 1.5, Huggett and Ventura (2000) and Cooley and 
Soares (1999) used 2, and Mateos-Planas (2002) used 3 as a mid-range value.   

The rates of time preference, and risk aversion were varied in an attempt to 
calibrate the model so that agents upon entry into the labour market, appeared indifferent 
between 3, 5, 7, or 10-year associations, but preferred more than one-year associations 
with the IOOF. The bi-monthly value of β was set to range from 0.998 (an annual rate of 
time preference equal to 1%), to 0.984 (an annual rate of time preference equal to 10%). 
The value of σ, the constant relative risk aversion parameter, was set to range from 1.2 to 
4.  

The simulation exercises generated expected lifetime utility values for agents 
under the following circumstances: 

1. The individual never participates in a sickness insurance program; 
2.  The individual participates in the voluntary insurance program beginning at 

age 21, but withdraws from the program after a pre-determined length of 
time (1, 3, 5, 7, 10, 20, and 40-year associations were examined); 

3. The individual participates in a compulsory health insurance program from 
the age of 21 to the age of 60 (40 years). 

The computational procedure is described in the Appendix. Simulations were performed 
using Ox 2.20 (see Doornik, 2002). 

The objective of the first simulation exercises is to examine the effect of different 
values for the discount factor, β for the relative risk aversion parameter, σ, and for 
different wage profiles, on the attractiveness of the voluntary sickness insurance contract 
offered by the IOOF, and of the compulsory health insurance contract proposed by the 
AALL. These simulations will help to estimate a worker contribution rate that would 
make the AALL proposal for sickness insurance a preferred life option for new workers. 
The objective of a second set of simulations is to determine the threshold wealth levels at 
which agents at various ages would prefer to self-insure, in order to get a sense of the 
attractiveness of the IOOF and AALL insurance options. 

 
Simulation Results 

 
The first set of simulations focus on the decision facing the new worker. We 

investigate, with varying preference parameters, the conditions under which a new 
labourer would choose to buy the voluntary sickness contract offered by the IOOF. We 



 15

also investigate the value of the compulsory insurance contract proposed by the AALL at 
different contribution rates. 

Tables 2 through 4 present the results from simulating the utility maximization 
problem given the three earnings profiles, with the illness probability profile, a constant 
relative risk aversion parameter of 2, and a discount rate of 0.996, which corresponds to 
an annual rate of time preference of 2.4%. Results from 1, 3, 5, 7, and 10 year IOOF 
associations are presented. The results of the simulations under an AALL plan with 
contribution rates set at 2.6% of earnings are examined since that was the contribution 
rate was estimated as being comparable to the IOOF contract in Table 1. The results 
using the AALL proposal with a 2.2% contribution rate are also presented.  

Table 2 presents the results for an agent under the low earnings profile, equivalent 
to the 1888-90 earnings averages of industrial workers by age. These results suggest that 
the agent would prefer an association with the IOOF for a period between 7 and 10 years 
if the agent holds less than $35 in wealth when entering the labour force. For larger 
amounts of wealth, the agent is just as well-off, or better-off, by self-insuring. The AALL 
plan with contribution rates of 2.6% (or larger) would not be attractive to new workers 
when the IOOF contract is available. The AALL compulsory health insurance program 
would have to charge a premium around 2.2% of earnings for it to be competitive to the 
short-term IOOF contract for new workers with little initial wealth. 
 Table 3 presents the simulation results for the medium earnings profile. The 
results suggest that agents will prefer 3 to 10 year associations with the IOOF over no 
insurance for initial wealth levels less than $8, 1-year associations with wealth less than 
$46, and self-insurance at higher initial wealth levels. Note again, that agents will not 
prefer the AALL plan with contributions set at 2.6% of wages or higher, at any wealth 
level, over self-insurance or short-term IOOF memberships. Agents, however, would 
prefer compulsory health insurance, if the contribution rate was 2.2% of wages, over the 
IOOF plan, and over self-insurance, if initial wealth is less than $230 (about half a year’s 
wages). 

Table 4 presents the results for agents under the “high” earnings profile, which 
corresponds to the average wage profile by age in the US (1917-19). Given the 
calibration parameters, agents would prefer 3 to 10-year associations with the IOOF for 
sickness insurance, if new workers hold less than $155 in initial wealth. AALL 
compulsory health insurance would be attractive to new workers if the contribution rate 
was 2.2% of wages with wealth less than $600 (about half a year’s wages), and certainly 
not at 2.6% or higher. 

By examining different rates of time preference (results not presented), we find 
that the optimal Voluntary Sickness Insurance contract duration increases, and the 
threshold wealth level increases, with increasing rates of time preference (“impatience”). 
Those with higher rates of time preference wish to consume more today, and are slower 
to build up a buffer of savings on their own for precautionary purposes. The longer 
contract terms provide this buffer against bad states (illness) much better and under more 
favourable terms than the agent’s preference and ability to self-insure when relatively 
impatient. Also in other simulations (not presented), increasing rates of risk aversion lead 
to stronger preference for longer voluntary sickness insurance contracts. With higher 
rates of risk aversion, agents desire the security of the sickness insurance contract to 
protect against bad states.  
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The second set of simulations investigates the decision being faced by workers of 
different ages. In particular, we wish to examine how much wealth individuals, of 
increasing age, would need to hold in order to be attracted to the AALL plan, and to the 
IOOF plan, to the end of their working lives. In these simulations, the expected utility of 
agents is examined at the age of 26 (5 years of labour force experience), 31 (10 years of 
work), 36 (15 years), 41 (20 years), 46 (25 years), 51 (30 years), and 56 (35 years of 
work experience), when the decision buy insurance or to self-insure is being made.  

Table 5 summarizes the results of the second set of simulations under wage 
profile 1, the “low” wage profile. The table shows the estimated average income given 
the wage profile used in the simulations, the median savings rates presented in Emery 
(2010: 78), and uses these two figures to calculate an annual savings figure. The table 
then presents the threshold wealth levels for which agents will choose to self-insure, and 
provides a ratio of this wealth level to the annual savings figure. The results suggest that 
low wage earners with 5 years of work experience (26 years of age) would only need to 
have accumulated $15 in wealth to prefer self-insurance over purchasing an IOOF 
membership for the rest of the working life, and only $31 to prefer self-insurance over the 
compulsory AALL plan with a contribution rate of 2.2% of wages. These translate into 
approximately 3.8 years, and 7.8 years of average annual savings respectively. Given the 
agent has worked 5 years, it appears that the agent will no longer be interested in the 
IOOF membership, but will be interested in this AALL plan. The other figures presented 
in Table 5 suggest that workers older than 51 (more than 30 years of work experience) 
would be interested in IOOF membership sickness insurance, agents older than 41 would 
be interested in compulsory AALL insurance with a contribution rate of 2.2%.  Only 
agents younger than 26, and older than 46 would be interested in compulsory AALL 
insurance with a contribution rate of 2.6% over self-insurance.  

The results in Table 6 suggest that agents under wage profile 2, “medium” income 
earners with less than 10 years or with more than 30 years of work experience, would 
prefer the sickness insurance provided by IOOF membership over self-insurance. The 
AALL plan with contribution rates set at 2.2% of wages is attractive to medium income 
earners workers of any age. The AALL plan with contribution rate set at 2.6% or higher 
is attractive to the poor, or the old (older than 56), when weighed against self-insurance. 
The results under wage profile 3, the “high” income profile (average earnings from the 
US 1917-19 Cost of Living Survey), presented in Table 7, also suggest that only the poor 
or those older than 56 would find the AALL plan at 2.6% contribution rate welfare-
improving over self-insurance. The AALL plan with the contribution rate set 2.2% of 
earnings would be attractive to workers of all ages. Only the young prefer IOOF sickness 
insurance over self-insurance. 

These results suggest that Americans were capable of self-insuring for most of 
their working lives. Only when young and with little wealth was voluntary insurance 
welfare-enhancing for individuals, and only at the end of their working lives, when 
illness risk was highest, would individuals have benefited from sickness insurance (and 
cause the adverse selection problem). For the AALL compulsory health insurance plan to 
have been attractive to workers of all ages, the cost to workers of compulsory sickness 
insurance would have to have been less than 2.6% of wages. 
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Conclusion 
 

Progressive reformers in the United States did not convince enough American 
voters to support the implementation of compulsory state health insurance.  From a 
maintained assumption that voluntary health insurance arrangements were inadequate for 
protecting workers and their families from the consequences of ill-health, the lack of 
compulsory state health insurance in the United States is interpreted as an undesirable 
outcome rooted in American values that interpreted socialized medicine as “un-
American”. 

We support an alternative explanation.  When viewed in the context of household 
savings strategies and available alternatives to collective insurance, voluntary self-help 
arrangements such as friendly society sick benefits provided adequate income protection 
for many households.  As a form of precautionary saving, friendly society sick benefits 
were demanded by (primarily young) households with little accumulated wealth. As 
workers aged, they were able to save enough to wean themselves from the voluntary 
contract and self-insure. American workers needed less than ten years of work 
experience, and wealth accumulation, to be self-reliant and abandon the voluntary 
sickness insurance provided by societies. 

State provided health insurance, however, would only be attractive to workers if 
the wage premium was significantly less than 4%. Simulations suggest that the actual 
premium rate borne by workers would have to fall below 2.6% of wages. The compulsory 
health insurance movement did not fail in the United States because it was “un-
American”. It failed because a large enough number of Americans were able to, and 
preferred to, self-insure and did not need it. 
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Appendix: Computational Procedure 
 

The expected lifetime utility values, given the expected stream of wages that are 
age-dependent when working, and also given the defined sickness risk by age, are found 
by calculating the optimal decision rules for consumption, c, and private asset holdings, 
a′ , for the individual over the lifecycle, for each 2-month period, recursively from period 
I (the last period of life, before the 64th birthday), to the first period of the decision 
stream, period Iw (immediately before beginning work at age 21). This amounts to 
calculating these decision rules for 258 periods. The value of Ia′  is set to zero since the 
agent is assumed to leave no bequest upon dying. To do this, the individual’s dynamic 
programming problem must be solved: 

)],(|,([)(max),(
),(

lalaVEcUlaV
ac

′′+=
′

β ,    (4) 

subject to the constraints in Eqs (2-3).          
 

The decision rules are calculated by maximizing the value function on grid points defined 
over the state space of a, and by the agent’s working or sickness status, l. Three thousand 
evenly spaced grid points were used for each of the variables a and a′  (effectively in 
denominations of $1, $2, or $5). For each value of a and l, the single choice for a′  that 
maximized Eq.(4),  along with the corresponding values for consumption and V(a,l), were 
retained as the optimal decision rules for each period, constructed recursively. The value 
for E[V(a,l)] before the first period was used to identify the expected lifetime utility 
values for the individual given an initial value for wealth (asset holdings, a). These 
calculations were performed using Ox 2.20 (see Doornik, 2002).
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Table 1:  Comparison of Sickness Experience, the AALL CHI Contract and the IOOF Sickness Insurance Contract 
Age Prob.  

being sick 
at least 
one week 

Weeks of 
Insured 
Sickness 
Conditional 
on sick at 
least one 
week 

Expected 
Insured 
Sickness 
Duration 
(Weeks) 

Earnings 
1917-19 

Expected 
Percentage 
Income 
loss due to 
sickness 

CHI 
Contributions 

Cash 
Benefits 

IOOF 
Dues 
(per 
year) 

IOOF 
Cash 
Benefits 

Cash Benefits: 
Contributions 

CHI 
premium 
that 
matches 
IOOF 
cost of 
insurance 

           4% 1.6%      $3/wk 4% 1.6% IOOF  
Over 20 0.15 5.72 0.88 600.00 0.017 24.00 9.60 6.81 6.00 2.64 0.28 0.71 0.44 0.026 

Over 20 0.15 5.72 0.88 1200.00 0.017 48.00 19.20 13.63 6.00 2.64 0.28 0.71 0.44 0.026 
                        
20-24 0.09 3.91 0.33 600.00 0.006 24.00 9.60 2.58 6.00 1.00 0.11 0.27 0.17 0.026 
25-29 0.09 4.15 0.39 600.00 0.008 24.00 9.60 3.02 6.00 1.17 0.13 0.31 0.20 0.026 
30-34 0.11 4.47 0.47 600.00 0.009 24.00 9.60 3.64 6.00 1.41 0.15 0.38 0.24 0.026 
35-39 0.12 4.86 0.58 600.00 0.011 24.00 9.60 4.52 6.00 1.75 0.19 0.47 0.29 0.026 
40-44 0.14 5.36 0.75 600.00 0.014 24.00 9.60 5.79 6.00 2.25 0.24 0.60 0.37 0.026 
45-49 0.17 5.98 0.99 600.00 0.019 24.00 9.60 7.64 6.00 2.96 0.32 0.80 0.49 0.026 
50-54 0.20 6.76 1.34 600.00 0.026 24.00 9.60 10.39 6.00 4.03 0.43 1.08 0.67 0.026 
55-59 0.24 7.73 1.88 600.00 0.036 24.00 9.60 14.56 6.00 5.65 0.61 1.52 0.94 0.026 
60+ 0.30 8.96 2.72 600.00 0.052 24.00 9.60 21.03 6.00 8.16 0.88 2.19 1.36 0.026 
                
20-24 0.09 3.91 0.33 1200.00 0.006 48.00 19.20 5.16 6.00 1.00 0.11 0.27 0.17 0.026 
25-29 0.09 4.15 0.39 1200.00 0.008 48.00 19.20 6.04 6.00 1.17 0.13 0.31 0.20 0.026 
30-34 0.11 4.47 0.47 1200.00 0.009 48.00 19.20 7.28 6.00 1.41 0.15 0.38 0.24 0.026 
35-39 0.12 4.86 0.58 1200.00 0.011 48.00 19.20 9.04 6.00 1.75 0.19 0.47 0.29 0.026 
40-44 0.14 5.36 0.75 1200.00 0.014 48.00 19.20 11.58 6.00 2.25 0.24 0.60 0.37 0.026 
45-49 0.17 5.98 0.99 1200.00 0.019 48.00 19.20 15.28 6.00 2.96 0.32 0.80 0.49 0.026 
50-54 0.20 6.76 1.34 1200.00 0.026 48.00 19.20 20.78 6.00 4.03 0.43 1.08 0.67 0.026 
55-59 0.24 7.73 1.88 1200.00 0.036 48.00 19.20 29.12 6.00 5.65 0.61 1.52 0.94 0.026 
60+ 0.30 8.96 2.72 1200.00 0.052 48.00 19.20 42.07 6.00 8.16 0.88 2.19 1.36 0.026 
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Table 2: Comparison of Results, Low Earnings Profile (σ = 2, β = 0.996) 
 

 Expected Lifetime Utility for: 
Initial 
Wealth 
($) 

No 
insurance 
over 
lifetime 

VS 
Insurance 
for first 
year only 

VS 
Insurance 
for first 3 
years only 

VS 
Insurance 
for first 5 
years only 

VS 
Insurance 
for first 7 
years only 

VS 
Insurance 
for first 10 
years only 

CH 
Insurance 
(2.6% 
premium) 

CH 
Insurance 
(2.2% 
premium) 

0* -∞* 5.0988 5.0992 5.0992 5.0993 5.0993 5.0933 5.1000 
1 0.7963 5.0991 5.0994 5.0995 5.0995 5.0996 5.0935 5.1002 
2 5.0251 5.0994 5.0997 5.0997 5.0998 5.0998 5.0937 5.1004 
3 5.0844 5.0996 5.0999 5.1000 5.1000 5.1001 5.0939 5.1006 
4 5.0916 5.0999 5.1002 5.1002 5.1003 5.1003 5.0941 5.1008 
5 5.0942 5.1001 5.1004 5.1005 5.1005 5.1006 5.0943 5.1010 
         
32 5.1061 5.1062 5.1062 5.1062 5.1062 5.1063 5.0994 5.1061 
33 5.1063 5.1064 5.1063 5.1064 5.1064 5.1065 5.0996 5.1062 
34 5.1065 5.1066 5.1065 5.1066 5.1066 5.1067 5.0998 5.1064 
35 5.1068 5.1068 5.1067 5.1068 5.1068 5.1068 5.0999 5.1066 
36 5.1070 5.1070 5.1069 5.1070 5.1070 5.1070 5.1001 5.1068 
         
120 5.1228 5.1223 5.1215 5.1213 5.1213 5.1214 5.1139 5.1204 
Notes: Values in boldface show the highest expected lifetime utility for a given value of initial wealth  
across the given insurance options. 
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 Table 3: Comparison of Results, Medium Earnings Profile (σ = 2, β = 0.996) 
 
 Expected Lifetime Utility for: 
Initial 
Wealth 
($) 

No 
insurance 
over 
lifetime 

VS 
Insurance 
for first 
year only 

VS 
Insurance 
for first 3 
years only 

VS 
Insurance 
for first 5 
years only 

VS 
Insurance 
for first 7 
years only 

VS 
Insurance 
for first 10 
years only 

CH 
Insurance 
(2.6% 
premium) 

CH 
Insurance 
(2.2% 
premium) 

0* -∞* 5.4172 5.4174 5.4174 5.4173 5.4174 5.4156 5.4210 
2 3.2661 5.4176 5.4178 5.4177 5.4177 5.4177 5.4159 5.4213 
4 5.3808 5.4180 5.4181 5.4181 5.4181 5.4181 5.4162 5.4215 
6 5.4107 5.4183 5.4185 5.4184 5.4184 5.4184 5.4165 5.4218 
8 5.4146 5.4187 5.4188 5.4188 5.4188 5.4188 5.4168 5.4221 
10 5.4161 5.4190 5.4192 5.4191 5.4191 5.4191 5.4170 5.4224 
         
40 5.4237 5.4238 5.4237 5.4236 5.4236 5.4236 5.4210 5.4263 
42 5.4240 5.4241 5.4239 5.4239 5.4239 5.4239 5.4212 5.4266 
44 5.4243 5.4244 5.4242 5.4242 5.4241 5.4242 5.4215 5.4268 
46 5.4247 5.4247 5.4245 5.4244 5.4244 5.4244 5.4217 5.4271 
         
60 5.4268 5.4266 5.4264 5.4263 5.4263 5.4263 5.4235 5.4288 
230 5.4476 5.4472 5.4465 5.4461 5.4459 5.4457 5.4425 5.4476 
Notes: Values in boldface show the highest expected lifetime utility for a given value of initial wealth  
across the given insurance options. 
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Table 4: Comparison of Results, High Earnings Profile (σ = 2, β = 0.996) 
 
 Expected Lifetime Utility for: 
Initial 
Wealth 
($) 

No 
insurance 
over 
lifetime 

VS 
Insurance 
for first 
year only 

VS 
Insurance 
for first 3 
years only 

VS 
Insurance 
for first 5 
years only 

VS 
Insurance 
for first 7 
years only 

VS 
Insurance 
for first 10 
years only 

CH 
Insurance 
(2.6% 
premium) 

CH 
Insurance 
(2.2% 
premium) 

0* -∞* 6.1852 6.1854 6.1854 6.1854 6.1854 6.1850 6.1872 
5 5.3252 6.1855 6.1856 6.1856 6.1857 6.1857 6.1851 6.1873 
10 6.1711 6.1857 6.1858 6.1859 6.1859 6.1859 6.1853 6.1874 
15 6.1831 6.1859 6.1860 6.1861 6.1861 6.1861 6.1854 6.1876 
20 6.1846 6.1861 6.1862 6.1863 6.1863 6.1863 6.1855 6.1877 
25 6.1852 6.1863 6.1864 6.1864 6.1864 6.1865 6.1856 6.1878 
         
145 6.1895 6.1895 6.1895 6.1896 6.1896 6.1896 6.1882 6.1903 
150 6.1896 6.1896 6.1897 6.1897 6.1897 6.1897 6.1883 6.1904 
155 6.1898 6.1898 6.1898 6.1898 6.1898 6.1898 6.1884 6.1905 
         
300 6.1930 6.1929 6.1928 6.1928 6.1928 6.1929 6.1912 6.1933 
600 6.1987 6.1986 6.1985 6.1984 6.1984 6.1985 6.1966 6.1987 
Notes: Values in boldface show the highest expected lifetime utility for a given value of initial wealth  
across the given insurance options. 
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Table 5: Minimum Wealth Levels that would induce preference for Self-Insurance by 
Age (s=2, b=0.996, wage profile 1, based on 1888-90 US survey) 
 

Age 
(Years 

at 
Work) 

Estimated 
Average 
Income* 

Median 
Savings 
Rates** 

Estimated 
Annual 
Savings 

 

Versus IOOF 
Plan to Age 
60 (multiple 

of annual 
savings) 

Versus 
AALL Plan 
with  2.2% 

wage 
premium to 

Age 60 

Versus 
AALL Plan 
with  2.6% 

wage 
premium to 

Age 60 
21 (0) $440 --- --- $24 $32 $6 
26 (5) $460 0.8% $4 $15 (3.8) $31 (7.8) $6 (1.5) 
31 (10) $490 2.8% $14 $20 (1.4) $37 (2.6) $7 (0.5) 
36 (15) $510 2.1% $11 $19 (1.7) $32 (2.9) $7 (0.6) 
41 (20) $510 2.7% $14 $21 (1.5) $67 (4.8) $9 (0.6) 
46 (25) $490 5.2% $25 $28 (1.1) *** $18 (0.7) 
51 (30) $460 8.7% $40 $50 (1.3) *** *** 
56 (35) $415 9.2% $38 *** *** *** 
 
* Average of 5 years labour income given estimated wage as a function of age and age2 
using 1888-90 data. 
** Median savings rates for 5-year age groups as reported in Emery (2010: 78). 
*** Wealth levels considered are in the range from 0 to $3,000. Self-insurance was not 
preferred to the given insurance plan at any wealth level in this range. 
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Table 6: Minimum Wealth Levels that would induce preference for Self-Insurance by 
Age (s=2, b=0.996, wage profile 2) 
 

Age 
(Years 

at 
Work) 

Estimated 
Average 
Income* 

Median 
Savings 
Rates** 

Estimated 
Annual 
Savings 

 

Versus IOOF 
Plan to Age 
60 (multiple 

of annual 
savings) 

Versus 
AALL Plan 
with  2.2% 

wage 
premium to 

Age 60 

Versus 
AALL Plan 
with  2.6% 

wage 
premium to 

Age 60 
21 (0) $525 --- --- $60 $230 $14 
26 (5) $530 3.3% $17 $100 (5.9) $580 (34) $24 (1.4) 
31 (10) $550 3.8% $21 $180 (8.6) $1,000 (48) $54 (2.6) 
36 (15) $570 4.1% $23 $200 (8.7) $1,100 (48) $104 (4.5) 
41 (20) $590 4.0% $24 $190 (7.9) *** $136 (5.7) 
46 (25) $610 4.4% $27 $136 (5.0) *** $106 (3.9) 
51 (30) $630 5.2% $33 $124 (3.8) *** *** 
56 (35) $650 6.8% $45 $1,860 (44) *** *** 
 
* Average of 5 years labour income given estimated wage as a function of age and age2 
using 1917-19 data, and a starting wage of $525 at age 21. 
** Median savings rates for 5-year age groups as reported in Emery (2010: 78). 
*** Wealth levels considered are in the range from 0 to $6,000. Self-insurance was not 
preferred to the given insurance plan at any wealth level in this range. 
 



 27

Table 7: Minimum Wealth Levels that would induce preference for Self-Insurance by 
Age (s=2, b=0.996, wage profile 3) 
 

Age 
(Years 

at 
Work) 

Estimated 
Average 
Income* 

Median 
Savings 
Rates** 

Estimated 
Annual 
Savings 

 

Versus IOOF 
Plan to Age 
60 (multiple 

of annual 
savings) 

Versus 
AALL Plan 
with  2.2% 

wage 
premium to 

Age 60 

Versus 
AALL Plan 
with  2.6% 

wage 
premium to 

Age 60 
21 (0) $1,290 --- --- $300 $600 $35 
26 (5) $1,310 3.3% $43 $470 (11) 1,410 (33) $60 (1.4) 
31 (10) $1,355 3.8% $51 $515 (10) 2,350 (46) $130 (2.5) 
36 (15) $1,400 4.1% $57 $550 (9.6) 2,350 (41) $250 (4.4) 
41 (20) $1,450 4.0% $58 $400 (6.9) *** $310 (5.3) 
46 (25) $1,500 4.4% $66 $265 (4.0) *** $255 (3.9) 
51 (30) $1,550 5.2% $81 $240 (3.0) *** $6,990 (86) 
56 (35) $1,605 6.8% $109 $225 (2.1) *** *** 
 
* Average of 5 years labour income given estimated wage as a function of age and age2 
using 1917-19 US data. 
** Median savings rates for 5-year age groups as reported in Emery (2010: 78). 
*** Wealth levels considered are in the range from 0 to $15,000. Self-insurance was not 
preferred to the given insurance plan at any wealth level in this range. 
 


