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Measuring the Labor Force
The Current Population Survey (CPS) classifies all persons aged 16 or
older into one of three categories: the employed(E), unemployed(U), and
out of the labor force.

Size of labor force is
LF = E + U

Labor force participation rate is the fraction of population(P) that is in the
labor force

LPR =
LF
P

Employment rate

ER =
E
P

Unemployment rate

UR =
U
LF

Hence
ER + UR 6= 1
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Basic Facts about Labor Supply

Figure:
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Basic Facts about Labor Supply
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Theory of labor supply

Worker’s consideration

work or not
given work, how many hours per day

Worker’s trade-off

benefit: labor income(wage)
cost: disutility of working
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The Worker’s Preferences
The neoclassical model of labor-leisure choice

Utility function U = f (C, L)
Indifference Curve: locus of points of (C, L) that generate a particular
utility
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Indifference Curve

Indifference curve have four properties:

Indifference curves are downward sloping
Higher indifference curves indicate higher levels of utility
Indifference curves do not intersect
Indifference curves are convex to the origin
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Indifference Curve

The slope of an indifference curve

4C
4L

= −MUL

MUC

MUL is marginal utility of leisure defined as the change in utility
resulting from an additional hour devoted to leisure activities, holding
constant the amount of goods consumed.
MUC is the marginal utility of consumption.
Marginal rate of substitution(MRS) in consumption is defined as the
absolute value of the slope of an indifference curve.
Hence MRS is the number of consumption goods compensated for
giving up additional unit leisure time, holding utility constant.
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Indifference Curve

Figure:

Rongsheng Tang (Washington U. in St. Louis) Labor Supply July, 2016 11 / 63



Budget constraint

The person’s consumption of goods and leisure is constrained by her time
and by her income.

C = wh + V

Income=Non-labor income(V ) + Labor income(wh)

Let T the total hours, T = h + L , then budget constraint can rewritten as

C = w(T − L) + V = (wT + V )−wL
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Budget constraint

Figure:
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The Hours of Work Decision
Goal of individual: choose the particular combination of goods and leisure
that maximizes her utility given budget constraint.

Figure:
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The Hours of Work Decision

At the tangency, the slope of the indifference curve equals the slope of the
budget line

MUL

MUC
= w

At the chosen level of consumption and leisure,

LHS is marginal rate of substitution, meaning value of consumption
need to be compensated for giving up 1 unit leisure time,
RHS is value can be compensated for giving up 1 unit leisure time in
the market.
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The Hours of Work Decision

Alternatively, rewrite it as
MUL

w
= MUC

LHS, therefore, gives the number of utilities received from spending
an additional dollar on leisure.
RHS gives the number of utilities received from spending an
additional dollar on consumption goods.
At optimal point, the last dollar spent on leisure activities buys the
same number of utilities as the last dollar spent on consumption
goods.
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The Hours of Work Decision

Figure:
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The Hours of Work Decision

Holding wages constant, the impact of the change in non-labor income
on the number of hours worked is called income effect.
A commodity is normal(inferior) good when increase in income,
holding the prices of all goods constant, increase(decrease) its
consumption.
There is some evidence supporting that leisure is normal, we will
assume this case in our analysis, then the income effect implies that
an increase in non-labor income, holding the wage rate constant,
reduces hours of work.
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The Hours of Work Decision

Figure:
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The Hours of Work Decision

wage increase has two effect: increase the wage income and makes leisure
more expensive

when income increase, leisure tends to increase given it is normal
good,
when leisure is getting more expensive, however, people will tend to
consume less leisure.
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The Hours of Work Decision
It helps to think of the move from point P to point R as a two-stage move.
The move from initial position P to final position R can be decomposed into
a first-stage move from P to Q and a second-stage move from Q to R.

Figure:
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The Hours of Work Decision

Move from P to Q arises from a change in the worker’s income, holding
wages constant. This income effect increases the demand for leisure.
Move from Q to R is called the substitution effect, it illustrates what
happens to the worker’s consumption bundle as the wage increases,
holding utility constant.The substitution effect implies that an
increase in the wage rate, holding real income constant, increase
hours of work.
The “two-stage” analysis doesn’t describe people’s behavior but only
for understanding.
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The Hours of Work Decision

To summarize the relation between hours of work and the wage rate:

An increase in the wage rate increases hours of work if the
substitution effect dominates the income effect.
An increase in the wage rate decrease hours of work if the income
effect dominates the substitution effect.
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To Work or Not to Work

What is the determinant of entering labor market?

In other words, why do people choose to work?
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To Work or Not to Work

Figure:
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To Work or Not to Work

The figure indicates that there is a wage rate, call it w̃ , that makes
people indifferent between working and not working, we call this
wage reservation wage.
Question: can you calculate the reservation wage given the utility
function U(C, L) = CαL1−α, non-labor income V, total time T?
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To Work or Not to Work

The definition of the reservation wage implies that the person will not
work at all if the market wage is less than the reservation wage
The person will enter the labor market if the market wage exceeds the
reservation wage.
A high reservation wage makes it less likely that a person will work.
The assumption that leisure is a normal good implies that the
reservation wage rises as non-labor income increases.
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The Labor Supply Curve
The predicted relation between hours of work and the wage rate is called
the labor supply curve

Figure:
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The Labor Supply Curve

Market labor supply is the aggregate of individual workers.

Figure:
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The Labor Supply Curve

To measure the responsiveness of hours of work to changes in the wage
rate, we define the labor supply elasticity as

σ =
percent change in hours of work

percent change in wage rate
=
4h/h
4w/w

=
4h
4w

w
h

For example, the worker’s wage is initially $10 per hour and that she
works 1,900 hours per year. The worker gets raise to $20 per hour,
and she decides to work 2,090 hours per year. This worker’s labor
supply elasticity can then be calculated as

σ =
percent change in hours of work

percent change in wage rate
=

10%
100%
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Labor Supply of Women

Some facts of labor supply of women
Some explanations
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Labor Supply of Women: Facts

Figure:
Rongsheng Tang (Washington U. in St. Louis) Labor Supply July, 2016 32 / 63



Labor Supply of Women: Facts

Two suggested key results:

there are substantial differences across countries in women’s labor
force participation rates.
the data reveal that these countries experienced a common trend:
rising female labor force participation during the past few decades.
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Labor Supply of Women: wage
Our theoretical discussion highlights the role of changes in the wage
rate as a key determinant of the increase in female labor force
participation.
In fact, the real wage of women increased substantially in most
countries.
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Labor Supply of Women: reservation wage

The increase in the labor force participation rates of women could also
be due to a decline in women’s reservation wage.
It is likely that an increase in the number of children raises a
woman’s reservation wage and reduces the probability that the
woman will work.

I In fact, if a woman has children under the age of six, her probability of
working falls by nearly 20 percentage points.

I Between 1950 and 2000, the total lifetime fertility of the average adult
woman declined from 3.3 to 2.1 children, so the reduction in fertility
probably contributed to the increase in female labor force participation.
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Labor Supply of Women: home production and
others

The model suggests that women’s labor supply may be more
responsive to wage changes than men’s labor supply, a rise in the real
wage will then draw many women out of the household production
sector and move them into the market sector.
Female labor force participation rates also are influenced by
technological changes in the process of household production.
Others including changes in cultural and legal attitudes toward
working women as well as the social and economic disruptions
brought about by two world wars and the Great Depression.
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Policy Application : Welfare Programs and Work
Incentives

There are a lot of income maintenance programs, what is the impact of
these programs on work incentives?

Cash grant
The Earned Income Tax Credit(EITC)
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Policy Application : Cash grant

Cash grant

the eligible persons are given a cash grant of $500 per month as long
as they remain outside the labor force.
If these persons enter the labor market the government officials
immediately assume that they no longer need public assistance and
then dropped from the welfare rolls.
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Policy Application : Cash grant

Figure:
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Policy Application : Welfare Programs

An alternative Welfare program

Although welfare recipients can work, the amount of the cash grant is
often reduced by some specified amount for every dollar earned in the
labor market.
Prior to 1996, for example, the AFDC grant was reduced by 67 cents
for every dollar that the woman earned in the labor market

Many of studies found that the AFDC program reduced labor supply by 10
to 50 percent from the level of work effort that would have found the
absence of the program, and the values of the labor supply elasticities
generally fell in line with the consensus estimates described above.
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Policy Application : Welfare Programs
An example with 50 cents for each dollar and wage equals to 10

Figure:
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Policy Application : The Earned Income Tax Credit

Earned Income Tax Credit (EITC):

began in 1975, it has been expanded substantially since.
By 2007, it was the largest cash-benefit entitlement program in the
United States, granting nearly $40 billion to low-income households.
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Policy Application : The Earned Income Tax Credit

E.g. Consider a household composed of a working mother with two
qualifying children.

In 2005, for example, this woman could claim a tax credit of up to 40
percent of her earnings as long as she earned less than $11,000 per
year, resulting in a maximum credit of $4,400.
This maximum credit would be available as long as she earned
between $11,000 and $14,370.
After reaching the $14,370 threshold, the credit would begin to be
phased out.
In particular, each additional dollar earned reduces the credit by
21.06 cents.
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Policy Application : The Earned Income Tax Credit
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Policy Application : The Earned Income Tax Credit
How does the EITC affect labor supply?
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Policy Application : The Earned Income Tax Credit

Therefore, the theory suggests that the EITC has two distinct effects on
labor supply.

First, the EITC increases the number of labor force participants
Second, the EITC may change the number of hours worked by persons
who would have been in the labor force even in the absence of the
program.
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Policy Application : The Earned Income Tax Credit

The available evidence confirms the theoretical prediction that the EITC
draws many new persons into the labor force.

Figure:
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Labor Supply over the Life Cycle: theory
So far we only analyze the labor decision at a time point, while in fact
today’s labor decision may have impact on tomorrow’s decision, hence this
decision might not be constant over life cycle

Figure:
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Labor Supply over the Life Cycle: theory

Figure:
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Labor Supply over the Life Cycle

It predicts a link between wages and labor force participation rates:

suppose the reservation wage is roughly constant over time, then
participation rates are like to be low for young workers, high for
workers in their prime working years, and low again for older workers
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Labor Supply over the Life Cycle: labor force
participation rate

Figure:
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Labor Supply over the Life Cycle: inter-temporal
substitution hypothesis

The theoretical prediction that people allocate their time over the life
cycle so as to take advantage of changes in the price of leisure is called
the inter-temporal substitution hypothesis.
The inter-temporal substitution hypothesis implies that the
correlation between changes in hours of work and changes in the
wage should be positive: as a worker ages, an increase in the wage
rate should increase hours of work.
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Labor Supply over the Life Cycle: hours of work

Figure:
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Labor Supply over the Business Cycle

Not only respond to change in life cycle, but also respond to change in
business cycle.
Do recessions motivate many persons to enter the labor market in
order to make up the income of family members who have lost their
jobs?
or do the unemployed give up hope of finding work in a depressed
market and leave the labor force altogether?
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Labor Supply over the Business Cycle

added worker effect: secondary worker who are currently out of the
labor market are affected by the recession because the main
breadwinner becomes unemployed or faces a wage cut
discouraged worker effect: many unemployed workers find it almost
impossible to find jobs during a recession and simply give up.

There is overwhelming evidence that the discouraged worker effect
dominates the correlation between labor force participation and the
business cycle, which also implies BLS might underestimate
unemployment rate.
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The Decline in Work Attachment among Older
Workers

There has been a marked drop in labor force participation among older
men.

why?

health condition
pension benefit
social security benefit
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The Decline in Work Attachment among Older
Workers

Is it linked to the deteriorating health of this particular age group?

Not necessary, at the same time that their labor market attachment
was weakening, the life expectancy of white men aged 50 rose from 22
to 29.2 years between 1939 and 2007.
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The Decline in Work Attachment among Older
Workers

Increase in pension benefits:

The fraction of men who were covered by pension programs other than
Social Security rose from 26 percent in 1950 to 66 percent in 1990.
The probability that men aged 58 to 63 work falls by 18 percentage
points if they have private pension plans
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The Decline in Work Attachment among Older
Workers

Increased generosity of the Social Security system:

Social Security benefits increased by about 20 percent during the
early 1970s
During the 1980s, a period when real wages fell for many workers,
real Social Security benefits remained roughly constant.

However, the evidence suggests that at most 15 percent of the decline in
participation rates of older workers can be attributed to the increase in
Social Security retirement benefits. E.g. notch babies.
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Policy Application: Social Security Disability
Program

Social Security Disability Program:

the monthly disability benefit equals the Social Security retirement
benefits that the worker would have received had he or she continued
working until age 65, regardless of the worker’s age at the time the
disability occurred.

Rongsheng Tang (Washington U. in St. Louis) Labor Supply July, 2016 60 / 63



Policy Application: Social Security Disability
Program

An US study: examined the labor supply decisions of the disability
applicant who are rejected by the government, it turns out that fewer than
half of the rejected applicant go back to work after the final determination
of their case.

This result has been interpreted as indicating that the men who
receive disability benefits would not have been in the labor force even
in the absence of such a program.
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Policy Application: Social Security Earnings Test

The Social Security earnings test:

until 2000, retirees between the ages of 65 and 69 who received Social
Security benefits, $10,000 per year, could have earned up to $17,000
per year without affecting their retirement benefits,
but if exceeding this threshold, $1 of Social Security benefits was
withheld for every $3 earned above the exempt amount,
if the retiree earns more than 47,000, the retiree forfeits his entire
Social Security benefits.
the earnings test did not apply to workers who are 70 or older,
in 2000 the earnings test was eliminated.
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Policy Application: Social Security Earnings Test

Figure:
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