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ABSTRACT

Income inequality is defined as the unequal distribution of income across households or
individuals within an economy. Comparisons are made between the highest earning members of
society, the middle class or middle earning groups, and the poorest members to see what
percentages of the nation’s income are held by these categories of individuals/households. Since
1980, the income gap between the higher and lower earning categories continues to increase in the
United States, which causes concern. Some level of income inequality is expected in a capitalist
economy and can have constructive influences on economic growth by providing incentives for
people to be innovative and to work hard to achieve higher living standards. However, increasing
income inequality is also correlated with limited mobility caused by unequal opportunities and
changing incentives for the disadvantaged. It is unclear what level of inequality causes more harm
than positive effects, or the consequences of rising inequality in the U.S. This paper examines the
effects of human capital accumulation on increasing income inequality, specifically how the
college skill premium, skill-biased technological progress, and demographic differences in the
labor supply contribute to both economic growth and increasing inequality.
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Introduction

Income inequality is defined as the unequal distribution of income across households or
individuals within an economy. Since 1980, the income distribution in the United States has
become more skewed toward the highest earning income brackets, implying that the top earners
receive a significantly higher proportion of earnings then the lower income brackets. The
implications of increasing income inequality in the U.S. are unknown and offer contradicting
hypotheses. Most economists agree that some level of income inequality is expected due to the
free market structure of the U.S. economy. Income inequality can be constructive at some level by
providing incentives for people to be innovative and hardworking to achieve higher living
standards. However, higher levels of income inequality are correlated with limited mobility and
unequal opportunities for already disadvantaged U.S. families. The consequences could be
detrimental to the balance of the economy. Some proposed causes of increasing income inequality
are the rising college skill premium, skill biased technological progress and changes in labor
demand and supply. This thesis will attempt to prove which of these factors has a greater effect
on income inequality.

In addition to market changes, demographic differences are also

investigated, specifically the returns to education and experience for different age groups and skill
levels from 1963-2012. If rising income inequality has harmful consequences, the research
provided will identify some causal factors.
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Chapter 1: How is Income Inequality Measured?
There are several metrics used to measure income inequality. The most common indicator
used worldwide by policy makers, politicians, journalists, and the general public is the Gini Index
(often also referred to as Gini Coefficient). Recently however, following the Occupy Wall Street
movement, both research and the public debate has focused more on the income shares held by the
top 1% of the income distribution. The Hoover Index, Theil Index, and Palma Ratio, as well as
P90/10, P90/50, P50/10 ratios of income percentiles are somewhat less known measures of
inequality, they however do have some value.

Gini Index

The Gini Index is a measure of variance that can be used is an indicator to the dispersion
of income, consumption or wealth, within a country when the economy deviates from a perfectly
equal distribution. It is measured as a coefficient between 0 and 1, or as a percentage between 0
and 100%, with 0 being perfectly equal where everyone has the same amount of money, and 1, or
100%, being completely unequal, meaning that one person has all the money and everyone else
has none. A Lorenz curve is used to plot the cumulative percentages of total income received
against the total number of individuals/households, starting from the poorest households to the
richest. The Gini index calculates the area between the Lorenz curve and a hypothetical line of
absolute equality. The area is expressed as a percentage of the maximum area under the line and
this percentage represents the degree of inequality, (World Bank, 2014). Data from national
household surveys about consumption, wealth and income distribution are used to calculate the
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Gini index, but the surveys differ in method and type of data collected.

Adjusted for household

size, the survey data provides a more accurate measure of per capita income/consumption then
alternative data sources, and is used for annual Gini calculations. In this equation, if there is data
on n individuals, then denote the income of individual i, as 𝑋𝑖 , and µ= the sum of all 𝑋𝑖 /n, which
is the average income, then the Gini coefficient is calculated as,

𝐺=

𝑛
∑𝑛
𝑖=1 ∑𝑗=1|𝑥𝑖 −𝑥𝑗 |

2𝑛2 µ

G= summation of the mean of the difference between every possible pair of individuals,
divided by the mean size µ.
Although the Gini Index is among the most widely used income inequality measuring tools,
there are some restrictions placed on interpretation of the coefficients. The coefficients themselves
are not distinctive, meaning that two different Lorenz curves, which represent very different
economies, could yield the same Gini coefficient as shown in Figure 1.
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Figure 1: Two Country Lorenz Curve

Countries A and B have the same Gini coefficient, so it is not possible to tell which
country has a more even distribution. Also, the Gini index measures relative income, not
absolute income. The surveys differ in method and type of data collected, and may use
either income or consumption as the living standard indicator, which would allow one
country to have two different Gini coefficient. In addition, survey participants differ in age,
consumption wants, household size and various other factors that could influence the
outcome. Despite data discrepancies, improved survey methods and data collection have
helped to make the Gini one of the most accurate measures possible. The Gini Index for
the U.S. rose from .37 in 1986 to .486 in 2013, which is much higher than most other
developed nations and one of the highest among the OECD countries (World Bank, 2013)
as shown in Figure 2.
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Figure 2: Gini World Comparison

Source: “Gini coefficient” (2015)

Hoover Index

The Hoover index, also known as the Schultz index or Robin Hood index, is a simpler
computation of income distribution. This index is equal to the proportion of total cumulative
income that would have to be redistributed throughout a population to have complete income
equality. It is measured on a scale of 0 to 100, with 0 being perfectly equal, and can be
graphically represented as the maximum vertical distance between the Lorenz curve, which is the
cumulative proportion of total income of individuals/households, and the 45 degree line that
represents income uniformity (wiki, 2014). If there is data on N quantiles, then the hoover index
is calculated as:

6

Where N = number of quantiles. A = width of the quantile (amount of earners in quantile),
E = income in quantile. This value approximates the share of total income that has to be taken
from those above the mean and transferred to those below the mean to achieve equality in the
distribution of incomes (bmj.com, 1996). In 1990 the Hoover index for the U.S. was 30.22
(bmj.com 1996). Using the hoover equation and recent data, the Hoover index was calculated as
72 in 2014, indicating an increase in income inequality over time.

Theil Index

The Theil index is another income metric and is considered a generalized entropy index,
which is determined by the difference between the maximum possible entropy of the data and the
observed entropy. This index measures the entropic distance the population is from income
uniformity. The results are negative, so it serves as a measure of inequality, instead of equality,
and larger negative numbers indicate a further distance from perfect income equality. Additional
use of the Theil index includes measures of segregation, lack of diversity and isolation.
If there are N individuals (i), and 𝑋𝑖 equals the income of individual i, then the Theil index can be
calculated as:

Where is the mean of .
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Palma Ratio

The Palma ratio is calculated using the ratio of the Gross National Income for the richest
10% compared to the poorest 40% of the population, P90/40. Research shows that the middle 50%
of the population obtain approximately ½ of the gross national income across countries and time
periods (Oxfam, 2015). This index is sometimes preferred over the Gini index because it ignores
the Gini’s over-sensitivity for middle income groups in calculations and lack of sensitivity for
extreme outliers, and may yield a more accurate reflection of income distribution (wiki, 2014).
Omitting the fifth through ninth deciles allows the Palma ratio to be a better determinant for income
concentration, instead of distribution because the Palma does not consider the entire population.

Other Measures

Recent literature focuses on additional percentile ratios and income shares held by the top
1% and 10%. Percentile ratios are defined as the ratio of income between two parts of the income
distribution, which is usually separated into deciles. The S90/10 disposable income decile share
for the U.S. increased from 10.8 in 1984 to 16.5 in the 2012, compared to Canada whose S90/10
increased from 7.8 in 1984 to 8.5 in 2012 (OECD stats, 2015). Income shares of the top 1%
increased significantly relative to productivity and earnings growth as shown in Figure 3.
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Figure 3: Income Share of Top 1%

Source: Income Share of Top 1% (2015)

Recent data from Autor (2014) that was used for the regression analysis in following
chapters shows that the P90/10 and college skill premium are increasing concurrently as shown
in Figure 4.
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Figure 4: P90/P10 Ratio and College Premium Over Time

The income metrics mentioned above can be used to measure the distribution or
concentration of income across nations. For purposes of this analysis, the college skill premium
will be used as the primary indicator because of the abundance of annual data across the United
States and over time. As previously stated, the Gini index for the U.S. increased from 37% in 1986
to 48% by 2013 (World Bank, 2014), and the potential harm of increasing income inequality is
now an ongoing debate.
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Chapter 2: Literature Review
Previous literature written about human capital effects on income inequality by Autor, Katz
and Kearney (2008), suggests that continuing growth of income inequality leads to increasing
disparities in the economic well-being of U.S. families caused by earning and skill differentials.
Skill biased technological progress caused secular growth in the demand for skills, which is shown
in the continuing rise of income for workers with post college education. Autor, Katz and Kearney
(2008) , show that income inequality grew rapidly in both the upper half of the wage distribution
(90/50 wage group) and the lower half of the wage distribution (50/10 wage group), which they
attribute to a falling minimum wage in the 1980’s and labor market conditions. Wages began to
polarize at all educational levels in these upper and lower halves, squeezing wages out of middle
skilled workers. Their skill-biased technological progress (SBTP) hypothesis suggests that
computer technology compliments high skilled workers for abstract jobs, automates or replaces
some middle skilled jobs and has less effect on low skilled jobs (Autor, Katz, Kearney 2008).
Using March CPS data from 1963-2005, empirical analysis shows increases in returns to education
and experience, increases in real wages and a steady growth of wage dispersion during this time
period. To assess the rising college wage premium, Autor, Katz and Kearney (2008) use a
production function for aggregate output Q, with two worker groups, college equivalents/skilled
labor (S) and high school equivalents/unskilled labor, (U). The framework used is as follows:

EQ.1

𝑄𝑡 = [𝛼𝑡 (𝑔𝑆𝑡 𝑁𝑆𝑡 )𝜌 + (1 − 𝛼𝑡 )(𝑔𝑈𝑡 𝑁𝑈𝑡 )𝜌 ]1/𝜌
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In this equation, NSt and 𝑁𝑈𝑡 represent quantities employed of skilled and unskilled labor
in period t, respectively. 𝑔𝑆𝑡 and 𝑔𝑈𝑡 represent technological change of skilled and unskilled labor.
α is a time varying technology parameter and ρ is a time invariant production parameter.
In their model, SBTP is shown by increases in the ratio of technological change of skilled
to unskilled labor, 𝑔𝑆𝑡 /𝑔𝑈𝑡 , or increases in the technology parameter, α𝑡 . Under the assumption of
perfect competition in the labor market, Equation (1) implies that the following relationship holds
between relative wages, or the college skill premium, 𝑤𝑆𝑡 /𝑤𝑈𝑡 , and the relative labor supply,
𝑁𝑆𝑡 /𝑁𝑈𝑡 .
𝑤

𝛼

𝑔

1

𝑁

EQ.2 𝛥 log (𝑤 𝑆𝑡 ) = 𝛥 log [1−𝛼] + [(𝜎 − 1)/𝜎]Δlog[[𝑔 𝑆𝑡 ] − (𝜎)𝛥log[𝑁 𝑆𝑡 ]
𝑈𝑡

𝑈𝑡

𝑈𝑡

1

In Equation 2, 𝜎 = 1−𝜌 is the elasticity of substitution between skilled and unskilled labor.
Changes in wages caused by changes in the labor supply have an inverse relationship with the
degree of elasticity of substitution between worker groups. Autor, Katz & Kearney (2008),
(henceforth AKK), attribute changes in the distribution of education and experience as causes of
wage dispersion. They state that changes in the composition of the work force can increase or
decrease dispersion based on changes in the heterogeneity of skills within and between worker
groups. The changes in skill sets leads to the polarization of wages as SBTP causes shifts in
occupational demands due to low computer technology prices and their complementarity with high
skilled workers. The increase in demand for abstract tasks that require higher cognitive skills
increases the demand for high skilled workers, and reduces demand for basic mechanical and
routine jobs that can be automated. Lower skilled jobs, like janitors and security guards, cannot
be automated, so AKK suggest that low skilled jobs have maintained constant demand. The SBTP
hypothesis implies that income inequality is increasing because some middle skilled workers are
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now displaced into the low skilled labor sector. The demand for low skilled labor remains constant,
so an increased supply of low skilled workers causes wages for this group to decrease. Some
middle skilled workers will invest in human capital to become high skilled workers, increasing the
supply in this sector as well. However, increased supply is met with increased demand, so workers
in the high skilled sector receive a wage increase. The education required to obtain high skilled
jobs is increasing while skills required for manual tasks are decreasing, leading to intensified wage
polarization. Autor, Katz and Kearney (2008) conclude that the demand for skills changed due to
SBTP, and caused the redesign of wage structure in the U.S.
Card & DiNardo (2002) disagree with Autor, Katz and Kearney (2008) and claim
that SBTP cannot explain the significant shift in wage structure that occurred since the 1980’s.
The authors suggest that timing explains the notion that SBTP and the introduction of
microcomputers contributed to income inequality. In addition, workers with more education, high
skilled workers, are more likely to use computers at work which implies complementarity. Card
& DiNardo (2002), C&D henceforth, use the same CES production function framework as Autor,
Katz and Kearney (2008), see equations (1) and (2) above.
However, C&D (2002) state that this model ignores other labor market characteristics that
could influence wages, like wage ceilings, wage floors, and rents. The authors point out that
without changes in technology, the relative wage,

𝑤𝑆𝑡
𝑤𝑈𝑡

, or the college skill premium, is directly

dependent on the relative supply. An increase in the proportion of high skilled workers is
associated with a decrease in relative wage as indicated by the Eq. 2. C&D (2002) state that the
𝑁

relative labor supply of high skilled to low skilled workers, 𝑁 𝑆𝑡 , continued to increase since 1980,
𝑈𝑡
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so the only explanation for the increase in relative wages would be an increase in α and

𝑔𝑆𝑡
𝑔𝑈𝑡

, the

technological parameters, and this claim is not supported.
To provide evidence for their claim that the influence of SBTP is overstated, C&D use the
SBTP hypothesis to identify which groups of workers should increase productivity with computer
technology. They show that men are more likely to have higher education and higher paying jobs
at all earning levels, including occupations with computer compliments, which implies that gender
wages differentials should increase at every earnings level, widening the gender wage gap.
However, the gender wage gap continues to decline and C&D (2002) use the declining gender gap
as evidence against SBTP hypothesis. Further evidence against SBTP as the driver of income
inequality is the stability of the racial wage gap. Whites are more likely to use computers at work
then blacks at all educational levels since the 1980. This would imply an increase in the wage gap
between races due to technological advances, however employment statistics show that differences
in earnings remained constant over the past thirty years. In addition, C&D (2002) state that SBTP
may decrease wages for older workers since the age profile of computer use shows that younger
ages, 20-45, use computers at work more than those over forty-six, yet older workers still earn
more, suggesting that experience, not SBTP, has a stronger effect on wages for older generations.
C&D (2002) conclude that wage inequality has not risen consistently with technological
advances, and that the rise in inequality is concentrated and increased the most in the early 1980’s,
but stabilized in the 1990’s when technology continued to progress at the same rate as the previous
decade. The stabilization of wage inequality during the 1990’s implies that forces other than SBTP
had stronger effects on changes in wage structure.
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C&B claim that SBTP is not a likely single hypothesis for the transition of wage structure
in the U.S. C&B cite data discrepancies and measurement issues with the CPS data that could lead
to inaccurate results for the magnitude of SBTP, specifically the use of censoring for data on upper
income groups and lack of information on self-employed workers and selection bias. For the
reasons mentioned in this review, C&D (2002) believe that other factors, like the decline in the
real minimum wage and the increasing shares of income held by the top 1% - 10%, led to the
disproportionate spread of income since 1980.
Goldin and Katz (2008), G&K henceforth, attribute increasing wage inequality to the
polarization of the labor market and rising educational wage differentials. They acknowledge the
SBTP hypothesis, evaluate it in a long run historical context, and find that the decline in the wage
gap before 1980 was caused by an increase in the supply of skills relative to the demand for skills.
After 1980, the growth rate of the supply of skills slowed significantly relative to demand, which
widened the wage structure since that time. The weekly earnings ratio of the 90th/10th percentiles
for men and women increased by 49% in 1980-2005, according to the March CPS data (G&K
2008). The authors attribute occupational, educational and demographic factors as influences on
rising inequality and claim that favorable work conditions and non-pecuniary benefits also
intensify the situation. G&K (2008) use a modified Mincerian human capital earnings regression
with log hourly wages as the dependent variable. Using CPS MORG data from 1980-2005, their
estimates show incremental increasing returns to education. Returns to a year of schooling for
grades K-12 increased by .9 log points ( from 0.063 to 0.072) while returns to one year of college
increased 5.3 log points ( from 0.076 to .0129) and graduate and professional degree returns to a
year of school increased by 6.9 log points (from 0.073 to 0.142). G&K suggest that these
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increasing returns to education contribute approximately 65% of the increased inequality of wage
dispersion in the upper and lower income brackets.
To model the changes in educational wage differentials, G&K (2008) use the same CES
production function as Autor, Katz and Kearny (2008) and Card & DiNardo (2002), see equations
(1) and (2) above.
G&K solve for the ratio of the marginal product of both skill groups using Eq. 2 and
transforming it into Eq. 3.
EQ.3

1

𝐿

ln (𝑤𝑆𝑡 /𝑤𝑈𝑡 ) = (𝜎) [𝐷𝑡 − ln (𝐿 𝑆𝑡 )]
𝑈𝑡

Using the same framework as previous authors, G&K replace the relative technological
growth parameters,

𝑔𝑆𝑡
𝑔𝑈𝑡

, with 𝐷𝑡 which represents shifts in demand that favor skilled workers, or

SBTP.

An additional approach to understanding educational wage differentials is the signaling
model by Martin Spence. The Job Market Signaling model by Martin Spence (1973) suggests that
the demand for skilled workers is based on firm’s beliefs that workers with more education are
more productive. The Spence model assumes that worker ability or productivity is not known to a
firm prior to hiring someone, and that firms use education as a signal of productivity. In his
signaling model, Spence incorporates indices, which are unalterable characteristics (gender, race,
age) and signals, which are observable characteristics that can be manipulated by the individual
(education). He gives no real value to education and instead claims that education is used to
separate high ability workers from low ability workers and firms act optimally based on beliefs
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about productivity and indices. Workers choose education optimally, accessing the physical and
opportunity costs of more years of school (Spence 1973). For individuals with low ability, the
costs of attending school is greater than for those with high ability, and so these workers will
choose not to invest in education because the costs outweigh the benefits. For workers with high
ability, the cost of education is less, so these workers will choose to obtain more education which
translates to more signals of productivity and higher wages. This separation in wages between
skill groups widens the wage gap.
Birdsall (2005) implies that some income inequality can encourage economic growth by
providing incentives for people to be innovative and to work hard to achieve higher living
standards. However, Birdsall (2005) states that excessive levels of income inequality can be
harmful to the already disadvantaged by limiting mobility and proposing unequal opportunities,
which changes incentives. Relating the signaling model, and Birdsall’s theory about destructive
income inequality and literature from AKK, C&D and G&K, it is apparent that further research
needs to be conducted to understand the relationship between human capital and income inequality.
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Chapter 3: Fact Analysis & Establishing Framework
Having presented the competing hypotheses in the literature review in Chapter 2, the
following chapter discusses the framework used in the empirical investigation in Chapter 4, to
assess their relevance.

College Skill Premium

Data shows that workers who attain higher levels of education receive, on average, higher
lifetime earnings then workers with lower levels of education as shown in Table 15 (see appendix).
The difference between the wages of high school graduates, or unskilled workers, and the wages
of college and post-college graduates, or skilled workers, is called the College Skill Premium, as
shown below in Figure 5.

Figure 5: Skill Premium
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When examining data about the skill premium wage gap there are various factors to
consider. The skill premium is related to the types of occupations workers can obtain before and
after acquiring higher levels of education and the mean or median wages associated with these
jobs. When considering higher education there are different levels such as associate’s degrees,
bachelor’s degrees and beyond, as shown in Figure 5. In addition, some occupations naturally pay
more than others, so the selection of different college majors needs to be considered as well.
An additional analysis determined that the skill premium occurs across different countries
and time periods. In the reporting G-8 countries, lower education levels have larger percentages
of incomes at or below the median income then higher education levels, as shown in Table 16 (see
appendix). The data also shows that workers with higher education levels have larger percentages
of income above the median income than less educated workers, confirming the skill premium in
various developed nations around the world.
The data provided in Table 15, is computed using the median salary for various education
levels for workers age 25 to 34 years old in the U.S. The table shows a $15,330 or 48.9% increase
in the median annual earnings between high school graduates and those with a bachelor’s degree
during 1995 and a $16,940 or 56.5% increase in earnings for similar workers in 2012. This increase
in earnings based on education defines the skill premium and also reflects the increase in the
premium over time. Another fact to notice is the changes in median salary for high school
graduates and workers with bachelor’s degrees during 1995 to 2012. The median salary for high
school grads decreased by $1,360 or -4.3% during this time period and the median salary for
workers with bachelor’s degrees increased by $250 or 0.5%. The data reflects the decline in the
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real wages of unskilled workers and an increase in real wages for skilled workers, which also
increases income inequality.
To see if the college premium is a recent phenomenon, data prior to 1995 was analyzed.
There are different methods to calculate the college premium. Figure 6, (see appendix), illustrates
the difference of the natural log of the weighted average of relative wages of college and postcollege graduates to that of high school graduates. When comparing different time periods, the first
fact to consider is the college premium consistently offers higher earnings to workers with higher
education. The data indicates that there is an increase in the gap between wages of skilled and
unskilled workers from 1970 to 1996, increasing from 0.465 to 0.557 according to Sill (2002). The
spike in the college premium observed in 1980 to 1996 is thought be attributed to skill biased
technological progress and an increase in the demand for skilled workers to build, operate and
maintain this new technology. During this time period, the economy shifted from a manufacturing
economy to a service economy, which required workers to obtain new skills and a higher education
in various fields. The development of microcomputers and the rise in skilled wages suggests that
computers are complements to skilled work, and computers are now substitutes for some lower
skilled labor. This technological change caused a shift in the composition of the sectors in the labor
market and wage structure.
To understand factors effecting the skill premium, the equation for the evolution of relative
wage is reviewed.
Eq. 2

𝑤

𝛼

𝑔

1

𝑁

𝛥 log (𝑤 𝑆𝑡 ) = 𝛥 log [1−𝛼] + [(𝜎 − 1)/𝜎] Δlog[[𝑔 𝑆𝑡 ] − (𝜎)𝛥log[𝑁 𝑆𝑡 ]
𝑈𝑡

𝑈𝑡

𝑈𝑡
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Analysis of this equation shows that the skill premium,
labor supply,

𝑁𝐻
𝑁𝐿

𝑤𝐻
𝑤𝐿

, is dependent on the relative

, the relative technological advances of labor inputs,

𝑔𝐻
𝑔𝐿

, and the elasticity of

substitution of labor inputs, σ. This equation has implications for changes in the wage structure.
The hypothesis by AKK and G&K state that demand for skilled workers increases due to
technological growth. Increases in relative wages for skilled labor translate to increases in income
inequality. Using data from the May/ORG and March CPS, regression analysis can determine
which of the factors above increases the wage gap.

Skill-Biased Technological Progress

After reviewing literature on the Skill Biased Technological Progress/Change hypothesis,
it is uncertain what specific effect SBTP has on income inequality. Autor, Katz & Kearney
(2008) state that STBP strongly effected the increase in unequal wage dispersion, while Card &
DiNardo (2002) state that SBTP is not an influential factor in wage structure changes. To
determine which hypothesis is more relevant to current data, an analysis of Eq.2 and Eq. 3 could
provide answers.
For the SBTP hypothesis to uphold, empirical analysis based on Eq.2 should show that,
𝑔

𝑁

𝑔

both 𝑔 𝑆𝑡 and 𝑁 𝑆𝑡 are statistically significant. As stated previously, 𝑔 𝑆𝑡 cannot be directly
𝑈𝑡

𝑈𝑡

𝑈𝑡

calculated, so 𝐷𝑡 in Eq. 3 represents demand shifts that favor skilled labor, SBTP. A regression
model can be developed from Eq. 3. When the 𝑅 2 for this regression model is decomposed, 𝐷𝑡
𝑁

should have a larger contribution/percentage then 𝑁 𝑆𝑡 , which implies that relative technological
𝑈𝑡
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growth for skilled workers has a stronger effect on the college skill premium then the relative
𝑁

supply of skilled workers. However, if the decomposition component for 𝑁 𝑆𝑡 > 𝐷𝑡 , this suggests
𝑈𝑡

that changes in the relative labor supply are driving the college premium, thus income inequality.
To determine the effects of technology and labor demand on relative wages over time, the
empirical analysis will use data from 1963 to 2012. A time series model is used to separate this
time period into three segments, 1963-2012, 1963-1987, and 1988-2012 as 𝑡1 , 𝑡2 , 𝑎𝑛𝑑 𝑡3
respectively.
Equation 3 can be rewritten to reflect the time series regression.

𝑁

𝑌𝑡 = 𝛼 + 𝐵1(𝐷𝑡 ) + 𝐵2 (𝑁 𝑆𝑡 ) + 𝜀𝑡

Eq. 4

𝑈𝑡

𝑌𝑡 is the relative wage during time t, and α is a technology constant. The empirical
analysis will test for the significance and magnitude of each variable. The model for this
regression is based on Eq. 4

Eq. 5

𝑁

Ln(𝑤𝑆𝑡 /𝑤𝑈𝑡 ) = 𝐵0 + 𝐵1 𝑡 + 𝐵2 𝑡 2 + 𝐵3 ln 𝑁𝑠𝑡 + 𝐵4 𝑈𝑛𝑒𝑚𝑝𝑡 + 𝐸𝑡
𝑢𝑡

Based on this framework, unobserved demand shifts based on technology advances that
favor skilled workers, SBTP, are represented by t and 𝑡 2 as simple time trends, replacing 𝐷𝑡 from
𝛼

Eq. 4. These time trends, 𝑏1 𝑡 & 𝑏2 𝑡 2 , also pick up the effects of terms, 𝛥 log [1−𝛼] and
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𝑔

Δlog[[𝑔 𝑆𝑡 ] from Eq. 2.
𝑈𝑡

𝑁𝑠𝑡
𝑁𝑢𝑡

represents the relative supply of skilled workers. The unemployment

rate is included as a measure of labor market cyclical conditions.

Returns to Education

G&K claim that increased returns to education contribute to changes in the relative labor
supply favoring skilled workers, which increases income inequality. These increasing returns are
displayed in Table 15 (see appendix), where data from 1995-2012 shows the decline in median
wages for high school graduates and the increase in median wages for college graduates. If the
relationship between the college premium and the relative labor supply is significant based on
the empirical analysis of Eq. 4, then additional tests can determine the effect of returns to
education on the relative supply of skilled workers, which effects the college premium.
Eq. 6

𝑊

𝑌𝑡 = 𝛼 + 𝐵1(𝐷𝑡 ) + 𝐵2 (𝑊 𝑆𝑡 ) + 𝐵3 𝑈𝑛𝑒𝑚𝑝𝑡 + 𝜀𝑡
𝑈𝑡

In Eq. 6, 𝑌𝑡 represents the relative labor supply. For the returns to education hypothesis to
uphold, data analysis should show that

𝑊𝑆𝑡
𝑊𝑈𝑡

is significant and the decomposition of 𝑅 2 shows it

has the greatest magnitude among other variables.
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Returns to Experience

Since the early 1980’s, educational attainment percentages increased at all scholastic
levels. Increasing human capital investments are correlated with increasing income inequality.
C&D claim tha t demographic differences in experience can affect the wage structure. Workers
with higher skills and more experience should obtain higher wages and increase the college
premium. To test this hypothesis, an empirical analysis can determine the effect of experience on
the college premium.
Eq. 7

𝐸𝑥𝑝

𝑌𝑡 = 𝐵0 + 𝐵1 (𝐸𝑥𝑝 𝑆𝑡 ) + 𝐵2 𝑈𝑛𝑒𝑚𝑝𝑡 + 𝜀𝑡
𝑈𝑡

𝐸𝑥𝑝

In Eq. 7, 𝑌𝑡 represents the college premium and 𝐸𝑥𝑝 𝑆𝑡 is the relative supply of skilled
𝑈𝑡

labor based on experience.
The purpose of this thesis is to determine what is causing increasing income inequality in
the U.S., specifically as it is related to human capital accumulation. As previously discussed, the
college skill premium has been increasing, contributing to increasing income inequality.
Previous literature suggests that increases in this wage gap can be attributed to SBTP, changes in
the labor supply, and increased returns to education. To determine which of these factors has a
stronger effect, the CES production function is derived to get the ratio of the marginal products
of the two labor inputs, skilled and unskilled labor.

Data Analysis

The dataset used for analysis was compiled by Autor (2014). This dataset is a combination
of May/ORG CPS data and March CPS data from 1963-2012. The sample attributes include
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workers age 16-64, who work full time, full-year, meaning at least 35 hours a week for at least 40
weeks a year. To construct the relative wage series, data is sorted into sex-education-experience
groups. There are 5 educational levels (high school dropout, high school grad, some college,
college grad and college plus (greater than college)) and 4 experience categories (0-9, 10-19, 2029 and 30+ years). The mean log wages for each year and educational level formulate the college
premium. To calculate potential experience, Autor (2014) uses worker age minus assigned years
of education, minus 6 (starting age of education), and rounds down to the nearest integer. To
calculate the relative efficiency units of labor supply, Autor (2014) uses the natural logarithm of
the ratio of college-equivalent to non- college-equivalent labor supply in efficiency units each year.

Chapter 4: Results
Data on wages and employment was obtained from the May/ORG CPS and March CPS
from time period 1963 – 2012 and compiled by Autor (2014). The real minimum wage, adjusted
in 2012 dollars, is included in the model as a control. In addition, C&D claim that the decline in
the real minimum wage contributed to income inequality, and Eq. 8 will test this hypothesis.
𝑁

Eq.8 Ln(𝑤𝑆𝑡 /𝑤𝑈𝑡 ) = 𝑏0 + 𝑏1 𝑡 + 𝑏2 𝑡 2 + 𝑏3 ln 𝑁𝑠𝑡 + 𝑏4 𝑈𝑛𝑒𝑚𝑝𝑡 + 𝑏5 𝑀𝑖𝑛𝑤𝑎𝑔𝑒 + 𝐸𝑡
𝑢𝑡

Table 1: Regression Model: College Skill Premium 1963-2012
From 1963-2012
Relative Supply S/U
Time

All
-.5102505
(.1558163)
.023686
(.0073769)

Men
*** -.560052
(.1373444)
*** .0281251
(.0069018)

Women
*** .0313999
(.1544526)
*** -.0022675
(.0073452)
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Time Squared
Unemployment Rate
Minimum Wage
R-Squared

-.0000915
(.0000617)
-.0012216
(.003682)
-.0142959
(.0058658)
0.93926

-.0001662
(.0000692)
.0020916
(.0036713)
** -.0115663
(.0058186)
0.95043

** .0001036
(.0000422)
-.0130118
(.0033671)
* -.0115863
(.007648)
0.89596

**
***

*** indicates 1% significance level, ** indicates 5% significance, * indicates 10% significance
standard errors in parentheses. Data from Autor (2014) and Bureau of Labor Statistics.

Table 2: Decompression of R-squared for All category: 1963-2012
From 1963-2012
Shapley % of R-Squared
Relative Supply S/U
22.9823
Time
29.3275
Time Squared
30.3679
Unemployment Rate
2.8269
Minimum Wage
14.4953
Data from Autor (2014) and Bureau of Labor Statistics
Table 3: Regression Model: College Skill Premium Wage Gap 1963-1987
From 1963-1987
Relative Supply S/U
Time
Time Squared
Unemployment Rate
Minimum Wage
R-Squared

All
-1.014379
.2371649
.0396723
.0095459
-.0000162
.0001141
.0140732
.0065696
-.008529
.0101914
0.64496

Men
*** -1.07831
(.2224865)
*** .0467715
(.0095991)
-.0001362
(.0001194)
** .016161
(.0066477)
-.0047164
(.0108093)
0.70983

Women
*** -.3212209
(.2303346)
*** .0088734
(.0086765)
.0001345
(.0001568)
** -.0012077
(.0065845)
-.0166294
(.0123139)
0.38687

*** indicates 1% significance level, ** indicates 5% significance, * indicates 10% significance
standard errors in parentheses. Data from Autor (2014) and Bureau of Labor Statistics.
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Table 4: Decompression of R-squared for All category: 1963-1987
From 1963-1987
Shapley % of R-Squared
Relative Supply S/U
34.8176
Time
29.4631
Time Squared
6.8070
Unemployment Rate
16.3864
Minimum Wage
12.5260
Data from Autor (2014) and Bureau of Labor Statistics

Table 5: Regression Model: College Skill Premium Wage Gap 1988-2012
From 1988-2012
Relative Supply S/U

All
Men
Women
.1702352
.0931596
.2121163
(.1531635)
(.1774889)
(.1649011)
Time
.0129314
* .0160474
* .0103714
(.0064715)
(.0083147)
(.0075181)
Time Squared
-.0001403
* -.0001412
-.0001623
**
(.0000686)
(.0000966)
(.0000688)
Unemployment Rate -.0032158
-.0013556
.0046632
(.0027625)
(.0037353)
(.0028256)
Minimum Wage
.0000478
-.0005547
.0015905
(.0062714)
(.0086868 )
(.0062919)
R-Squared
.94044
.92319
.90020
*** indicates 1% significance level, ** indicates 5% significance, * indicates 10% significance
standard errors in parentheses. Data from Autor (2014) and Bureau of Labor Statistics
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Table 6: Decompression of R-squared for All category: 1988-2012
From 1988-2012
Shapley % of R-Squared
Relative Supply S/U
31.5310
Time
33.2156
Time Squared
31.2197
Unemployment Rate
2.7215
Minimum Wage
1.3123
Data from Autor (2014) and Bureau of Labor Statistics

The results were calculated using the log of wages and the log of relative supply to reflect
percent change. Based on the results in Table 3, relative supply and time were found to have
opposite and significant effects on the college skill premium during 1963-2012. Minimum wage
was also found significant. The negative coefficient on relative supply, 𝑏3 = −0.42, suggests that
a marginal increase in the relative supply of skilled workers will decrease the relative wages of
skilled to unskilled workers by .42%. The linear time trend, t, was found significant, however,
time squared, which represents diminishing returns to SBTP, was insignificant. Since the relative
supply has a negative coefficient and the college premium has increased throughout 1963-2012, it
can be inferred that SBTP, represented in the regression as the time trend t, has a stronger effect
on the wage gap during this time period as shown in Table 4. The Unemployment rate, which
represents changes in labor market cyclical conditions, was found insignificant as well, which
suggests that labor market changes were not a causal factor in increasing wage inequality.
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The decomposition of 𝑅 2 reveals that time has a larger shaply percentage of 𝑅 2 (29.3275)
then the relative labor supply (22.9823) as shown in Table 4, implying that SBTP has a stronger
effect on the college skill premium then changes in the labor supply. Minimum wage was also
found significant, but the Shapley percentage of 𝑅 2 is 14.4953, the lowest among significant
variables.
When the market is separated by gender, empirical analysis shows that different factors
affect the skill premium for men and women. For men, the relative labor supply, time, time
squared and minimum wage were all found significant at various levels during 1963-2012, and for
women, only time squared and the unemployment rate were found significant. These results
suggests that changes in the skill wage gap for women are more influenced by labor market
changes, while the wage gap for men is more sensitive to changes in the labor supply and
technology. The results of this empirical work, while supportive of more than one hypothesis, are
not that surprising and inconclusive.
After dividing 1963-2012 into 2 separate time periods, empirical analysis suggests that
different factors influenced the wage gap at different points in history. During 1963-1987, the
relative supply, time and unemployment rate were found significant, meaning that changes in labor
market conditions and technological growth alters the wage structure. The decomposition reveals
that the relative labor supply explains a larger percentage of 𝑅 2 then time, implying that the labor
supply had a stronger effect on the skill premium then SBTP in 1963-1987. During 1988-2012,
time and time squared were found significant, and the relative labor supply and market cyclical
conditions were not significant. This suggests that since 1987, technological growth/SBTP is
causing increasing income inequality, disagreeing with Card and DiNardo (2002).
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Returns to Education

If increasing 𝑤𝑆𝑡 /𝑤𝑈𝑡 is causing changes in the relative labor supply, implications are that
workers are receiving increased returns to education and are acquiring more human capital. These
increases may be a causal factor in increasing income inequality, since changes in relative supply
were found to effect the skill premium with significance in previous regressions. An additional
regression was run with the following framework.

Eq. 6

𝑁

𝑤

Ln(𝑁 𝑠𝑡 ) = 𝑏0 + 𝑏1 𝑡 + 𝑏2 𝑡 2 + 𝑏3 ln (𝑤 𝑆𝑡 ) + 𝑏4 𝑈𝑛𝑒𝑚𝑝𝑡 + 𝑏4 𝑀𝑖𝑛𝑤𝑎𝑔𝑒 + 𝐸𝑡
𝑢𝑡

𝑈𝑡

Using the same May/ORG and March CPS dataset with unemployment and minimum wage
additions from 1963-2012, the following results were obtained.

Table 7: Regression Model: Relative Supply of Skilled Workers 1963-2012
From 1963-2012
Skill Premium
Time
Time Squared
Unemployment Rate
Minimum Wage
R-Squared

All
-.3840456
(.1172769)
.0465402
(.0011529)
-.0003351
(.0000214)
.0152242
(.0022276)
-.0125779
(.0050791)
0.99819

Men
*** -.4897049
(.1200929)
*** .0495429
(.0012599)
*** -.00043
(.0000232)
*** .0169295
(.0023149)
** -.0094179
(.0054996)
.99742

Women
*** .0298867
(.1470092)
*** .0464888
(.0015313)
*** -.000226
(.0000277)
*** .0153684
(.0030142)
* -.0233272
(.0067978)
0.99804

***
***
***
***
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*** indicates 1% significance level, ** indicates 5% significance, * indicates 10% significance
standard errors in parentheses. Data from Autor (2014) and Bureau of Labor Statistics.

Table 8: Decompression of R-squared for All category: 1963-2012
From 1963-2012
Skill Premium
Time
Time Squared
Unemployment Rate
Minimum Wage

Shapley % of R-squared
18.8029
33.8344
23.8354
3.7521
19.7752
Data from Autor (2014) and Bureau of Labor Statistics

Table 9: Regression Model: Relative Supply of Skilled Workers 1963-1987
From 1963-1987
Skill Premium

All
Men
Women
-.4835762
*** -.5126857
*** -.2890732
(.1130616)
(.1057819)
(.2072828)
Time
.0388745
*** .0424587
*** .0340779
***
(.0018418)
(.0019158)
(.0032179)
Time Squared
-7.74e-06
-.0001071
.0002875
**
(.0000788)
(.0000815)
(.0001365)
Unemployment Rate
.0189275
*** .0196707
*** .0195142
***
(.0025864)
(.0026799)
(.0043639)
Minimum Wage
.0021587
.0053417
-.0014426
(.0071481)
(.0073897)
(.0122248)
R-Squared
.99849
.99842
.99620
*** indicates 1% significance level, ** indicates 5% significance, * indicates 10% significance
Standard errors in parentheses. Data from Autor (2014) and Bureau of Labor Statistics
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Table 10: Decompression of R-squared for All category: 1963-1987
From 1963-1987
Skill Premium
Time
Time Squared
Unemployment Rate
Minimum Wage

Shapley % of R-squared
0.7045
35.4077
30.3438
16.9297
16.6143
Data from Autor (2014) and Bureau of Labor Statistics

Table 11: Regression Model: Relative Supply of Skilled Workers 1988-2012
From 1988-2012
Skill Premium

All
Men
Women
.3586148
.1534192
.3776673
(.3226518)
.2922963
.293602
Time
.0207259 **
.0233853 **
.0269858 ***
.0091737
.010363
.0085081
Time Squared
-.000051
-.0001386
2.52e-06
.0001094
.0001268
.0001044
Unemployment Rate .0083701 **
.0080209 *
.0085202 **
.0036791
.0044442
.0035259
Minimum Wage
.0085612
.0109317
.0037184
.0088879
.0108631
.0083662
R-Squared
.98959
0.97288
.99588
*** indicates 1% significance level, ** indicates 5% significance, * indicates 10% significance
Standard errors in parentheses. Data from Autor (2014) and Bureau of Labor Statistics.
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Table 12: Decompression of R-squared for All category: 1988-2012
From 1963-1987
Skill Premium
Time
Time Squared
Unemployment Rate
Minimum Wage

Shapley % of R-squared
27.9525
32.5373
32.1731
4.6331
2.7040
Data from Autor (2014) and Bureau of Labor Statistics

The empirical analysis shows that the college skill premium had a negative (-.38) and
significant effect on the relative supply of skilled workers for the “All” category throughout the
time period of 1963-2012. Time, Time squared, the Unemployment rate and Minimum wage
were also found significant, however the skill premium was not significant for women during
this time period. The decompression shows that time/SBTP has the strongest effect on the
relative labor supply. When the time periods of 1963-1987 and 1988-2012 are evaluated
separately there are conflicting results.
During 1963-1987, all factors tested in the “All” category in the regression were found
significant. However, during 1988-2012, the Skill Premium and Time Squared were not
significant. This would suggest that the effect of the skill premium and diminishing returns to
technology on the relative labor supply of skilled workers cannot be proven to be different from
zero. The empirical results show that the skill premium may not affect the relative labor supply,
which would disprove the hypothesis of G&K (2008).
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G&K stated that increased returns to education caused the polarization of wages and
increased income inequality. Using new data, empirical analysis suggest that the rising college
skill premium, or higher returns to education, has no significant effect on the relative labor
supply of skilled workers, while the relative labor supply was found to have a significant effect
on the rising skill premium. Based on the relationship established between the relative labor
supply and the skill premium in Eq.5, the new empirical analysis rejects that hypothesis that
increased returns to education, caused by increasing 𝑤𝑆𝑡 /𝑤𝑈𝑡 , is causing increased income
inequality.

Experiential Differences Hypothesis

An additional hypothesis to consider when determining causes of increasing income
inequality is the contribution of experience on wage differentials. Since the 1980s, the U.S. had a
large increase in higher education attainment, from 12% of the adult working population age 2564 having college degrees in 1987, to 22% with degrees in 2014 (Census Bureau, 2015). One
hypothesis to consider when studying wage structure changes is the aging working population.
If workers have increased education attainment percentages since the 1980’s, then experience for
workers age 25-64 should have an effect on the rising college premium. The relative supply
based on experience of skilled workers to unskilled workers should be significant in empirical
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analysis. Similar framework of previous regressions is used, as well as the dataset from 19632012.
Eq. 7

𝐸𝑥𝑝

Ln(𝑤𝑆𝑡 /𝑤𝑈𝑡 ) = 𝑏0 + 𝑏1 𝑡 + 𝑏2 𝑡 2 + 𝑏3 ln 𝐸𝑥𝑝 𝑠𝑡 + 𝑏4 𝑈𝑛𝑒𝑚𝑝𝑡 + 𝑏4 𝑀𝑖𝑛𝑤𝑎𝑔𝑒 + 𝐸𝑡
𝑢𝑡

𝐸𝑥𝑝

In this equation, ln 𝐸𝑥𝑝 𝑠𝑡 is the log of the relative supply of skilled workers based on
𝑢𝑡

experience. The calculation of the experience of skilled workers is explained in chapter 3 under
data analysis. The regression from Eq. 7 yields the following results:

Table 13: Regression Model: Effects of Experience from 1963-2012
1963-2012
1963-1987
1988-2012
Experience
-.0361384
-.0163074
.0001024
(.0816379)
(.1550398)
(.0704184)
Time
.0013328
.0013556
.0175311 ***
(.0035093)
(.009222)
(.0052045)
Time Squared
.0000877 **
-.0000335
-.0001587 **
(.0000341)
(.0002282)
(.0000737)
Unemployment Rate -.0101509 ***
-.0096105
-.0019083
(.0032782)
(.0063756)
(.0026598)
Minimum Wage
-.0083591
-.0210518
.0015974
(.0071297)
(.0136742)
(.0074334)
R-Squared
.92479
0.30353
0.93657
*** indicates 1% significance level, ** indicates 5% significance, * indicates 10% significance
Standard errors in parentheses. Data from Autor (2014) and Bureau of Labor Statistics.
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Table 14: Decompression of R-squared for All category: 1963-2012
From 1963-2012
Skill Premium
Time
Time Squared
Unemployment Rate
Minimum Wage

Shapley % of R-squared
21.3134
29.2147
31.3518
3.5694
14.5508
Data from Autor (2014) and Bureau of Labor Statistics

Table 13 shows that the relative supply of skilled workers based on experience hypothesis can be
rejected. The data illustrates that experience is not shown to effect the wage gap at any time
during 1963-2012, since neither of the regressions found this variable significant. Workers with
more experience tend to be older workers, so it is assumed that increasing age has an
insignificant effect on wage gap as well.

Chapter 5: Conclusion
Increasing income inequality for the U.S. economy has many contributing factors and
unknown consequences. Using current data, empirical analysis provides strong evidence that
SBTP contributed to the increasing wage gap between skilled and unskilled workers in 1988-2012,
which confirms the hypothesis of AKK (2008) and disproves the hypothesis of C&D (2002).
Despite an increasing skill wage gap, the data shows no evidence that increased returns to
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education motivated changes in the relative labor supply of skilled workers, even though the
relative labor supply was proven to effect income inequality, which disagrees with G&K.
Demographic differences between workers, specifically experiential differences were thought to
increase income inequality, since skilled workers with more years of experience obtain higher
incomes, but empirical evidence suggests that the relative supply of skilled, experienced workers
did not significantly affect the skill premium. In conclusion, many hypotheses were developed to
understand changes in U.S. wage structure, and as new data is consolidated, further analysis is
necessary to determine causality of increasing income inequality.

Appendix

Table 15: Median Annual Earnings of Full Time Year-Round Workers Age 25-34

All education levels
Less than high school
completion

1995
$37,670

2012
$38,000

$23,880

$22,910
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High school completion

$31,320

$29,960

Some college, no degree

$35,020

$32,850

Associates degree

$37,390

$35,720

Bachelor’s degree or
higher
Bachelor’s degree

$49,680

$49,950

$46,650

$46,900

Master’s or higher
degree

$59,730

$59,620

This data is in $USD and was provided by the National Center for Educational Statistics

Table 16: G-8 Education Level & Income
Percentage of the population ages 25 to 64 who earned more than the median income,
by highest level of education and country: 2008
Education level and income
Lower secondary
Upper
Academic
and below
secondary education
higher education
At
Mor
At
Mor
At
Mor
or below e than two or below e than two or below e than two
Reporti half of the times the half of the times the half of the times the
ng G-8
median
median
median
median
median
median
countries
income
income
income
income
income
income
1
Canada
39.2
6.5
28.8
11.1
17.1
31.2
France 1
17.8
3.0
9.9
5.1
5.7
27.0
Germany
29.8
2.4
24.6
4.5
11.9
29.5
2
Italy
18.4
6.7
9.2
12.6
8.9
27.3
Japan 1
36.0
5.4
28.9
12.4
8.9
34.7
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United
Kingdom
United
States

30.9

1.2

20.3

6.7

6.9

27.9

44.5

2.4

24.1

7.8

12.5

30.1

1

Reference year is 2007, rather than 2008.

2

Reference year is 2006, rather than 2008.

NOTE: Education levels are defined according to the International Standard
Classification of Education (ISCED). Lower secondary level or below includes ISCED levels 0
(preschool and kindergarten in the United States), 1 (grades 1 through 6 in the United States),
and 2 (grades 7 through 9 in the United States). Upper secondary education includes ISCED
levels 3 (grades 10 through 12 in the United States) and 4 (postsecondary non-tertiary programs;
1-year certificate programs in the United States). Academic higher education includes ISCED
levels 5A (bachelor's, master's, and first-professional degree in the United States) and 6 (doctoral
degree in the United States). Source: U.S. Census Bureau.
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Figure 6: U.S. College Skill Premium Over Time
College Skill Premium*
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* Log relative wage of college plus post-college workers to highschool workers. Last point plotted is for 1996. Data from Autor,
Katz, and Krueger.
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Devon C. Carter
7900 Anselm Road
Elkins Park, Pa, 19027
devcarter@comcast.net
(215) 704-9017
Objective

My goal is to contribute to a company by working hard to complete assignments
efficiently and effectively using my management, customer service, computing skills and
food service experience. I can work well individually, or work well with and lead a team.
My proficiencies include multitasking while maintaining the best quality service for
customers in a busy work environment, and being able to motivate my co-workers to do
their best as well. I have great problem solving skills, even in high stress situations. I am
seeking a position that offers challenge, responsibility and opportunity.

Education

Pennsylvania State University, State College, Pa
May, 2015
Honors in Economics, Schreyer Honors College
Bachelors of Science, Economics
National Honor Society and Bushmann Trustee Scholar
Manager – Maximum Flavor Partnership
November 2011 – December 2012, Maximum Flavor Partnership
 Management and oversight of business and employees
 Stock, Pantry, and Inventory Order Placement and Negotiation
 Cashier, Customer Order Recipient, Server and Cook
Teaching Assistant
Seasonal work 2004-2012, Franklin J. Carter PhD., St. Joseph’s University
 Database and Blackboard Web design and set up for Graduate courses for
university professor. (Graduate Courses)
 Maintain and update Course Web site with grades, assignments and assessments
 Undergraduate and Graduate student Projects and Assessments reviewed for
grades
Child Care Information Services - Voluntary
April 2006 - September 2008, YWCA, Pittsburgh, Allegheny County
 Provide Child Care for Clients through CCIS
 Prepare schedules and payment information to be processed by payroll
department
Customer Relations and Training Dept. Intern
June 2000- August 2003, PJM Interconnection L.L.C., Valley Forge Corp. Center, Pa
 Database Development using Microsoft Access to organize training programs
 Development of training programs for new Employees
 Customer Relations/Services for PJM Clients
 Organization and preparation for training using Video and Web Presentations
Customer service, Management and Food service experience
 Maintenance and Inventory preparation work history
 Computer skills: Microsoft Office tools, STATA, R, SQL
 All Windows Operating Systems, Database Management

Experience
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