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Executive Summary

This report presents the 2019 update of the Kern COG Regional
Growth Forecast, used principally to update the Kern County
Regional Transportation Plan.
The report provides forecasts for a number of demographic and
economic indicators, but the principal elements are:
• Population
• Number of Housing Units
• Number of Households, and
• Employment
The forecast of these indicators is largely influenced by economic
conditions prevailing in the state and county. Economies which
are vibrant and creating jobs will encourage new in-migrants that
augment the population. Higher population growth influences the
demand for housing, infrastructure, and transportation.

Summary of Economic Conditions Today
Underlying the Forecast Update
The growth forecast for Kern County indicates that relatively healthy
conditions will continue to prevail in the County over the longer term.
Clearly, however, the short term forecast is more beneficial to
business and public policy makers because there is a higher degree
of accuracy in the forecast over the next few years than over the
next 30.
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Consider the short term forecast of 5 years (to 2024). During this
time, a recession in the U.S. economy is anticipated and growth
of employment and population in Kern County would be impacted
by such an event, just as it has in past recessions afflicting the
national stage.
The outlook for the U.S. economy has growth slowing from 2.1
percent in 2019 to 1.6 percent in 2020, rising to 2.0 percent in 2021.
While a bona fide recession is not forecast, the conditions that might
lead to one will be present next year, such as GDP growth hovering
around 1.0 percent. At this level, the economy becomes vulnerable
to an unanticipated shock, even a mild one, which could push the
business cycle into contraction.
The state’s economy, while not always the case, has moved in tandem
with the National economy over the last 10 years. Furthermore, it
is likely that any softening or contraction in growth will also impact
California in a similar fashion. Moreover, recession in California is
also presumed to impact Kern County.
Consequently, the forecast for employment growth is muted over
the next few years relative to the last 5 years in Kern County.
Nevertheless, the growth rate is positive and the unemployment
rate remains relatively low over this time period.
A slowdown in the California and Kern County economies would
typically reduce job opportunities and consequently, the attraction of
new in-migrants. Population growth is forecast to slow in California
as a result. But in Kern County, because job creation will remain
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Net In-migration / Kern County
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All of these influences drive the forecast of employment. Employment
drives net migration. Together with the demographics of the
current population, net migration impacts population growth, which
ultimately influences the demand for housing. Housing then results
in new households require improved transportation infrastructure to
move between the workplace, schools, and home.
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incorporation of the High Speed Rail project on the growth prospects
for Kern County is deferred to a later forecast update.
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positive and home prices extraordinarily competitive, the forecast
for net migration remains consistent with actual levels between
2017 and 2019.
This differs from the Department of Finance population forecast
which assumes that in-migration will suddenly accelerate in 2020,
pushing the overall population growth rate higher.
Real estate assets are forecast to increase to accommodate
population and job growth over the longer term. New housing units
augment the existing housing stock, the number of households, and
school enrollments: K through 12 and in the county’s community
colleges, trade schools, and at Cal State Bakersfield.
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Energy projects have been especially important to the County’s
economy over the last 5 years. New solar and wind farms are
increasing energy outputs for thousands of California homes. Not
many jobs however are being created by these projects. However,
these farms represent an increase in real estate asset values which
increase property tax assessments, generating more school and
general fund revenues.
Housing prices are forecast to remain competitive, meaning that
more households will be able to become homeowners in Kern
County compared to substantially higher housing cost areas in the
coastal areas of California. While technology jobs are not as prolific
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in the County today compared to the Bay Area and Los Angeles
metro regions, professional and scientific service jobs are forecast
to increase slowly over time. Currently, there are very high level
tech jobs in the East County areas of Ridgecrest, California City,
and Mojave. And these jobs will expand to support the missions
at Mojave Airport, and military and NASA operations at China Lake
Naval Air Station and Edwards Air Force Base.

Kern County Regional Growth Forecasts to 2050
Actual information through 2019 was used to produce a 31 year
forecast to 2050.
Unlike previous forecast updates, most of the indicators were forecast
from mathematical models based on local, state, and national
economic factors. A macro model of the Kern County economy was
used to produce many of the projections. The forecasts of the state
and national indicators were taken from the UCLA Anderson Forecast
which updates their projections four times per year.

The three plotted population curves above include the updated
2019 forecast (CEF) in blue, the most recent Department of Finance
(DOF) forecast in red, and the last population forecast from the 2015
Regional Growth Forecast update (by Placeworks).
The development of the household forecast requires a forecast of
new housing units. New housing development is therefore forecast
along with vacancy rates for the single, multiple, and mobile home
housing stock.1 The new household forecast is compared with the
previous RGF estimate from 2015.
Because population is significantly lower in the new 2019 forecast,
the projection of the number of households is also correspondingly
lower.

The Kern Council of Governments will use these updated forecasts to
support the next updates of the Regional Transportation Plan (RTP).

Population, Households and Employment
The new population forecast has been derived from the simple
accounting identity:
Population this year = Population at the beginning of last year +
Births during last year – Deaths during last year + net in-migration
population during last year. We estimate the last three components
of the identity using the Kern County econometric model. The
resulting forecast is compared with two other forecasts for context.

1

All of these components are part of the long term econometric forecasting model

for Kern County.
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The households forecast is based in large part on the forecast for
housing stock in Kern County over the next 30 years (and to what
extent the housing stock is occupied).
Housing stock is the sum of three principal housing types: single
family units, multi-family units, and mobile homes. Total housing
stock in the County is equal to the housing stock last year plus new
homes permitted last year, and subsequently built, and completed
this year. Units permitted are influenced by demand for housing, both
purchase and rental, which is largely driven by population growth.
The updated forecast for total employment is the sum of the
employment forecasts for each of the individual industries that
describe the Kern County labor market. There are 20 sectors,
and each is forecast using national, state, and local indicators that
influence employment demand by sector in Kern County.

Summary
The 2019 update presents a more modest long term forecast of
demographic and economic indicators for Kern County, compared
to the 2015 forecast. The implication for this is not a downgrade
of the potential for a vibrant and growing economy. Rather, it is an
adjustment in the forecast.
The adjustment accounts for how the actual economic and
demographic indicators moved during the 2015 to 2019 period,
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i.e., they were decidedly lower than the previous forecast levels
for those years. This in turn lowered the forecast going forward.
Furthermore, for the 2019 forecast, economic factors were taken
into consideration for the development of net migration, housing
units, and employment. The principal drivers of these indicators
have also been revised lower at both the state and national levels
as the economy matures and long term growth moderates.
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Introduction
This report is an update of the 2015 Regional Growth Forecast for
long-range socio-economic indicators pertaining to Kern County.
The forecast model draws principally from the stochastically
derived forecasts of economic and demographic indicators
comprising the California Economic Forecast macroeconomic
model of Kern County. That model is used routinely to forecast
the Kern County economy for the Department of Transportation.
The model was expanded to include the specific indicators needed
by Kern COG for their Regional Transportation Plan update. The
principal indicators for which forecasts were generated include the
following:

Forecasts to 2050
Actual information through 2019 was used to produce a 31 year
forecast to 2050. Because the forecast was made in October
2019, complete data for the calendar year was not yet available;
consequently, much of the data for 2019 was estimated based
on monthly data to date, including employment and new housing
units. Births, deaths and net migration were estimated based on
trend. From The Department of Finance, their 2019 estimates
of population, group quarters, housing stock, and number of
households were used. Other information from the American
Communities Survey was extrapolated to 2019.

• Household Population

Time series data for the demographic indicators and the
Employment by 2 digit NAICS sectors was added to the
macroeconomic forecasting model to produce many of the
indicators necessary to construct the principal forecasts, including:

• Group Quarters Population

• Population

• Population by ethnicity

• Population by age and ethnicity

• Population by age

• Number of Households

• Number of Households

• Housing Stock

• Housing Stock by Housing type

• Households by Income Category

• Households by Income category

• School Enrollments

• Average Household Size

• Employment by Industry

• Population

• Vacancy rates by Housing Stock type
• Public School Enrollment
• Community College and Cal State Bakersfield enrollment
• Employment by Industry
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The Kern Council of Governments will use these updated forecasts
to support the next updates of the Regional Transportation Plan
(RTP).
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The Forecast Model
Most of the Regional Growth Forecast series’ were stochastically
forecast in the Kern County Macro-Economic Model that has been
used annually since 2001 to forecast economic (and demographic)
indicators for the California Department of Transportation.2
The model was updated and expanded to include additional
employment and demographic indicators requested by Kern COG.
The source for the exogenous forecasts of the state and nation
is the UCLA Anderson Forecast for California and the U.S.,
September 2019.
The principal forecasts produced in the Kern County macro
model were added to the Regional Growth Model in Excel. The
population by age forecast and most of the summation operations
are performed in the excel model where the complete 2000 to
2050 forecast of all indicators is presented.

Summary Evaluation of the
2019 Forecast Update
The 2019 forecast update presents a more modest long term
forecast of demographic and economic indicators for Kern
County, relative to the 2015 forecast. The implication for this is
not necessarily a downgrade of the potential for a vibrant and
growing economy. Rather, it is an adjustment in the forecast
to seamlessly extend recent growing conditions the regional
economy has demonstrated since 2015. It also incorporates
longer run U.S. and California conditions as they would influence
the Kern County economy.

Net In-migration, a principal component of population growth, is
not as important in Kern County as elsewhere in the Central Valley
region to the north. The natural rate of population growth (births
less deaths) dominates population change in the County, and the
forecast maintains this relationship going forward, even over the
longer term.

Births
The critical component in the economic model for forecasting
births is the size of the fertile age population cohort. Ninetyfive percent of all births occur to women between 20 and 45.3

The Population Forecast
The determination of population is basically an accounting identity
of the form:
Population(t) = Population(t-1)+Births(t)-Deaths(t)+NIP(t)
where NIP = net in-migration populations or Gross in-migrants
less gross out-migrants.
And where t = annual time

Source: Department of Finance 2019 estimates
____________________________________________________________________

____________________________________________________________________

The last five years of annual forecasts can be viewed or downloaded from this site:
https://dot.ca.gov/programs/transportation-planning/economics-data-management/
transportation-economics/long-term-socio-economic-forecasts-by-county

3

2
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See: https://kernpublichealth.com/wp-content/uploads/2015/08/Births-by-MothersAge_-2000-2013.pdf and https://data.chhs.ca.gov/dataset/births-by-age-of-mother
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Consequently, the convenient age cohorts in the forecasting
model: 22 to 24 and 25 to 44 years old, represent the best
predictors of births for the region.
The births forecast is generated from the regression equation
that includes these population cohorts.4 The blue line (CEF) is the
2019 updated forecast. The red line is the Department of Finance
forecast of births for Kern County. The CEF forecast is lower and
more consistent with the birth rate forecast for the entire state.

To see this, construct the ratio of the births forecast to the 25 to
44 year old (fertile age) population forecast. The resulting ratio in
blue more closely aligns with the statewide forecast (black) than
does the DOF forecast for Kern County (red).

Deaths
The forecast for deaths is generated from a log-liner regression
equation that, interpreted, has the change in deaths driven by
the change in the oldest age population cohort in Kern County.
Seventy-five year olds and the adjustment factor explain 98
percent of the variation in the number of deaths. The resulting
forecast is slightly higher than the DOF forecast.
Log(deaths) = c + b*log(age75+) + d*dum18on
where c, b, and d are the estimated coefficients or “weights.”
deaths = Kern county deaths,
age75+ = Kern County aged population 75 and over
dum18on = add factor that adjusts the predicted values to match
the actual in 2018 and 2019.5

____________________________________________________________________
4

The regression results are presented in Appendix A
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5

Ibid. See Appendix A.
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The forecast is more consistent with the forecast of the ratio of
deaths to the 75 and over aged population for all of California.
While both the CEF forecast and the statewide forecast (from
UCLA) is the result of declining death rates for the 75+ population
over time, the DOF forecast has a higher mortality rate for the 75
and over aged population in the outer years.

Natural Rate of Population Increase (births less deaths)
The DOF forecast has a lower rate of births and a lower rate of
deaths. Our forecast has a higher rate of births and a higher rate
of deaths. Based on these forecasts, the forecast for the natural
increase in population is quite different.
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The implied DOF forecast of the natural increase rises suddenly
over time, peaking in 2032 and then declining. The CEF forecast
continues the smooth trend that has been in place since 2008
reaching a minimum in 2035 and then rising due to a higher
rate of deaths because of the rising elderly population. The CEF
forecast is more consistent with the UCLA statewide forecast of
the natural increase in population.
The principal explanation for the increase in the natural increase
in Kern County from 2040 to 2050 is the faster growth of the 25
to 44 year old population, relative to the rest of California.
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Net Migration
The DOF historical (actual) series of estimated net in-migration for
Kern County has demonstrated diminishing numbers during the
last 11 or 12 years.

Factors for Declining Net In-Migration
Even amidst an economic expansion that has created 3+
million jobs in California over the last 8 years, net in-migration
in California has been relatively austere, and inconsistent with
previous economic expansions that have attracted hundreds of
thousands of net migrants to the state. Here are the principal
factors that are responsible for the muted response of migration
into the state.
High home prices in California and rents for rental units
This is not necessarily the case for Kern County but for the entire
state. Median home selling prices in California are now 2.2 times
the median home selling price for homes nationwide. Rents are
twice as high in California versus the rest of the U.S. The lack of
housing due to a lack of new construction is the principal reason
for higher home prices in the state. This combined with nontrivial impact fees on housing by municipalities have created an
environment where only 30 percent of households in California
can afford the median priced home.6
____________________________________________________________________
See https://www.car.org/en/aboutus/mediacenter/
newsreleases/2019releases/2qtr2019affordability

6
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Oil prices

Net migration by age

They declined sharply in 2014 which negatively impacted the
crude oil extraction sector which is highly concentrated in Kern
County. Job loss (more than 4,000 between 2013 and 2015) and
out-migration accelerated as a result.

Net migration is categorized into 4 age cohorts with the intent of
forecasting each series in the Kern County macro-econometric
model.

Higher costs and taxes
Over the last ten years, California voter referendums have
resulted in higher state income taxes, higher gasoline taxes, and
higher vehicle registration fees. Furthermore, there are higher
electricity costs, worker’s compensation costs and more rigorous
compliance standards for air and water quality. And due to the
2012 to 2017 drought, there are substantially higher water costs
now in place, for both residents and businesses.
With more regulations threatened on businesses in California by
the state legislature, it is unlikely that net migration will materially
increase as part of the forecast.
An aging population
Older populations don’t move as much as younger populations.7
Older populations are no longer motivated or compelled to
relocate due to work opportunities or schools for their children
relative to 18 to 45 year old populations. These later age cohorts
are more often moving for job relocations or to afford housing or
to raise their families.

The 4 age categories are:
• 0 to 24
• 25 to 44
• 45 to 64, and
• 65 and over9
The only positive in-migrant age groups are the under 24 and
65 and over. The 25 to 44 age group did produce positive inmigration for the 2017 to 2019 period, due principally to the
growing job opportunities that increased in Kern County during
those years.
Each age cohort series was modeled stochastically using causal
factors from the regional economy.10 The forecasts by age cohort
show no departure from the recent trends in migration. There
is a slight shift in the 65 and over age cohort. This population

The move to urban locations
Millennials (the largest population age cohort in the country) are
principally showing preference for urban locations in California,
due to the abundance of job opportunities that have been
created during the strong economic expansion indicative of the
2014 to 2019 period in California and the nation.8 Also, more
rental housing is being built in urban centers like Los Angeles,
San Francisco, San Jose, San Diego, Anaheim and Irvine, and
Sacramento, and this has also been a principal attraction for
Millennials.

____________________________________________________________________

____________________________________________________________________

See https://medium.com/migration-issues/who-migrates-part-i-young-educatedprofessionals-5f46cf2840d6

9

7

The derivation of the age cohorts for net in-migration is presented in Appendix B.

10

See Lee, Lee and Shubho, “Urban revival by Millennials? Intrurban net migration
patterns of young adults, 1980-2010, Journal of Regional Science, Volume 59, issue
3, June 2019 (https://onlinelibrary.wiley.com/doi/abs/10.1111/jors.12445)

8
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The regression results are presented and explained in Appendix C
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is attracted to Kern County over the longer term forecast by
the development of more housing and for the recreational
opportunities that exist in the County. Anecdotally, with the
advent of the high speed rail, the older age and all age cohorts
will become more connected to larger population centers like Los
Angeles for more diverse cultural activities.
Forecasts for the four categories were summed to produce a total
net migration forecast for Kern County. It is presented below (in

blue) along with the most recent Kern County forecast for net
migration by the Department of Finance (in red).
The forecast shows that after rising in 2019 and 2020, the level
of net in-migration in the following year or two declines, which
is consistent with the economic cycle because the economy is
expected to slow.
Net in-migration then picks up with the recovery and reaches
the highest levels since the early 2000s. The DOF forecast is
made irrespective of the business cycle and appears to be wildly
optimistic.

Total Population
With all components of the population now forecast, the identity
equation first presented on page 8 of this report can be solved.
The sum of births, net in-migration and the subtraction of deaths
each year yields the following population forecast for the 2020 to
2050 time period.
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growth of the Kern County Hispanic Population tracks the greater
statewide growth in the Hispanic population. The actual data for
the 1990 to 2019 period confirmed this assumption, as well as the
statistical evidence.
The regression results indicate that the percentage change in the
Hispanic population at the County level, LOG(POPHISPANIC) is
strongly correlated with the percentage change in the Statewide
Hispanic population, LOG(POPCAHISPANIC). The statewide
Hispanic population growth explains 97.5 percent of the variation
in Kern County Hispanic population growth.
Consequently, the forecast for the Hispanic population mirrors
the corresponding growth forecast of Hispanics for the entire
State. Hispanic populations are forecast to continue rising but
with diminishing growth in the concentration of the California
population that is Hispanic.

Population by Race
The components of race are Hispanic (mixed with any other race),
and non-Hispanic White, Black, Asian, Pacific Islander, Native
American and Other. The sum of seven categories equals the total
population.

Regression analysis was used to model and forecast all other
ethnicities: White, Black, Asian, Pacific Islander. Statistical tests
confirmed that in all cases, Kern County ethnicity moves in
tandem with Statewide ethnicity growth, except for White NonHispanic.

Hispanic Population

“Other ethnicity” was determined as a residual of the other 6
races. Forecasts were generated from the model for all races.

The Hispanic Population includes all Hispanics of origin, regardless
of ethnicity.

Pacific Islander and Asian

The forecast of the Hispanic population was modeled from the
Hispanic population in California, under the assumption that the

The Pacific Islander and Asian populations in Kern County move
in lockstep with the broader statewide Pacific Islander and Asian
population, respectively.
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To see this with even greater clarity, multiply the Kern County
Asian population data series by 3.3 and overlay the result with the
California Asian population series (both expressed as a percent
of total population). The result shows a very strong temporal
correlation over the 19 year history and then, over the forecast.

White and Black (Non-Hispanic)
A surge in white population growth occurred in the early part of
the century followed by an abrupt collapse and reversal of the
population, seemingly due to the great recession of 2008-2009.
During the recovery, the white population began to grow again
and the 2019 estimate is the highest level of white non-Hispanic
population in 10 years.
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White population moves closely with overall net in-migrating
population, implying that much of the out-migration during the
economic slump was principally white. Other factors were tested
that would explain the further variation in the white population
which declined sharply in 2009. Statistically important factors
which validate known white flight during the recession included
the unemployment rate to capture the slack in jobs, and the runup in home prices (inflation adjusted) in California.11

American Indian and Other Non-Hispanic Population
It was found that the Native American or “American Indian”
population moved with both the white and black non-Hispanic
populations in Kern County. The correlation with white and black
population over time was surprisingly strong.12
The variance in multi-race non-Hispanic population or “Other
Ethnicity” over time was explained by the broader statewide
“Other Ethnicity” series. The functional form of the equation was
in natural logs to create a semi-log specification that enabled the
seven ethnicities to sum to the total Population forecast which
was derived previously as an accounting identity from Births,
Deaths, and Net In-migration.
____________________________________________________________________
11
The great recession created massive job loss and out-migration from California
as a result. The decline in the white population in Kern County is indicative of
the decline observed elsewhere in California. The return of white populations to
California also mirrors this ethnicity’s same return to Kern County. See Appendix D
for further discussion.
12
The overall fit of the regression was 94 percent. The Durbin Watson statistic did
not suggest the existence of specification error. Consequently we are confident of
this relationship over the 2000 to 2019 actual period and recommend that it be used
for future forecast updates.
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Population by Age
Forecasts of population by age were developed as identities in the
following form, with the 0-4 age group used as an example:
Age04(t) = Age04(t-1) – Age4(t-1) + Births(t) – 			
Deaths04(t) + NP04(t)

of all residents aged 0-4, and that residents age 64 represented
1/10 of all residents aged 55 to 64.
The same assumptions were used to allocate net migration by
age. The Kern County Econometric Model produced forecasts of
net migration by age for the following categories:
• Age 0 to 24
• Age 25 to 44

where:

• Age 45 to 64
Age04 = Population aged 0 to 4

• Age 65 and over

Age4 = Population age 4

It was then assumed that net migration of residents aged 0 to 4
accounted for 1/5 of all net migration in the 0–24 age group, and
that net migration of residents age 55 to 64 accounted for 1/2 of
all net migration in the 45-64 age group.

Deaths04 = deaths of residents aged 0 to 4
NP04 = Net In-migrating population aged 0 to 4
t = annual time
Births, total countywide deaths, and net migration by age were
determined in the Kern County Econometric Model (and explained
previously).
To estimate population by single age year during the 2020-2050
period (e.g. the number of residents age 4), it was assumed that
there was an equal distribution of residents across all age years.
For example, it was assumed that residents age 4 represented 1/5

17 |

Deaths by age group were determined by allocating the forecast
of total deaths to various age groups. This allocation followed the
U.S. share of deaths for each age category in 2017, as reported
by the Centers for Disease Control and Prevention.
The resulting forecasts are shown in the accompanying two
charts. All age groups except the largest, the 25 to 54 year old
population are presented in the first chart. The 2nd chart shows
the 25 to 54 population along with a repeat of the 75 and above
age group for reference.
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for each jurisdiction rather a proportion of the statewide GQ
projection is distributed across jurisdictions.

Group Quarters in Kern County
In 2019, a total of 32,414 people were in group quarters,
representing a scant 3.5 percent of the total Kern County
population.13
There are 565 students residing in the dormitories at Cal State
Bakersfield.14
There is unaccompanied military housing at China Lake NAS and
though the extent of it is unknown, discussions with military
personnel at China Lake indicated a total barracks population of
less than 500.
The permanent party UH campus at Edwards AFB consists of
136 one-plus-one-configured rooms in eight dormitories and
185 rooms in three dormitories. Total military in group quarters
barracks is also about 500 military personnel.

Group Quarters and Household Population
Group Quarters (GQ) population data is extracted from the
Department of Finance estimates of Population in their annual
E-5 Series. Group Quarters population refers to persons who,
under care or custody, stay in a group living arrangement that
is managed by or owned by an organization. Group quarter
arrangements include correctional facilities (e.g., prisons,
detention centers, halfway houses), care facilities (e.g., nursing
homes, hospice, residential schools for people with disabilities),
student housing, military quarters, and other non-institutional
facilities (e.g., homeless shelters, group homes, residential
treatment facilities). Note: The GQ population is not projected
18 |

____________________________________________________________________
13

Report E-5, 2019, Department of Finance, Population Research Unit

14
CSUB has eight dormitory buildings. Student Housing East has 500 beds. Student
Housing West has 80 beds. The latter is currently not in use, pending needed
maintenance. See https://www.bakersfield.com/news/csub-is-reducing-on-campushousing-rates-next-year-but/article_47c5d5c8-613f-11e9-a277-d7538aa05db1.htm
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And that is the extent of the non-institutionalized group quarters
for which there is actual and anecdotal evidence. The ACS
information provides us with one data point, estimating that
institutionalized group quarters populations account for over 99
percent of the total group quarters population in Kern County.
Prisons in Kern County comprise the majority of the Group
Quarters (institutionalized) population.15
Consequently, a forecast of the group quarters population for Kern
County should rely on the forecast for the incarcerated population
in the County. Statistical testing revealed that the County’s
inmate population was strongly correlated with the nation’s total
incarcerated population. The balance of the group quarters
population would include convalescent homes for the elderly, halfway houses, homeless shelters, and residential care facilities.
The equation used to forecast group quarters population is:
popgq = a + b*log(age1821) + c*log(age2029) +			
d*log(age75) + e*zprisoners
where:
popgq = group quarters population
age1821=age cohort 18 to 21, Kern County
age2029 = age cohort 20 to 29, Kern County
age75 = age cohort 75 and over, Kern County
zprisoners = total incarcerated population, U.S.16
a = estimated constant parameter value (intercept of the
line), and
b, c, d, e are the estimated slope parameter values in the
regression equation

Household Population
Total Population = Household population + Group quarters
population
Therefore:
Household population = Total population – Group quarters
population

____________________________________________________________________
15
Prison report on population by facility in California: https://www.cdcr.ca.gov/
research/wp-content/uploads/sites/174/2019/10/Tpop1d191016.pdf?label=View%20
Weekly%20Report%20(Wednesday%20Reporting%20Date)&from=https://www.
cdcr.ca.gov/research/population-reports-2/
16
See Department of Justice population statistics. Also see: https://apps.urban.org/
features/prison-population-forecaster/
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between permit issuance and completion of the unit is one year.
Consequently, we approximate total housing stock over time with
the addition of permits issued for single (and multiple) family
homes one year prior. While there may be error on an annual
basis with the precise number of homes representing the housing
stock, over a 5 year period, much of the year to year variation will
be offset.

Multi-Family Units
Multiple family units are group homes or apartment units,
typically of 4 units or more. In California, MFUs today are typically
apartments. They are recorded from permits issued for their
construction and add directly to housing stock.

Housing Stock
The surge in group quarters population after 2006 occurred in
tandem with increased incarceration rates throughout the United
States. However, following the Great Recession, both incarcerations
and group quarters population in Kern County have generally moved
lower. The forecast reflects the lower DOJ forecast of nation-wide
incarcerations over time, and the rise in the 20 to 29 age population
cohort (now with a much lower incarceration rate than other age
groups) in Kern County.

Housing Stock and Households by Type

(Single Family, Multiple Family, and Mobile Homes)
The housing stock forecast is an identity of the form:
HS (t) = HS(t-1)+SFU(t-1)+ MFU(t-1) +MHU(t) – D(t)
Where:
HS = total housing stock in year t
SFU = single family units permitted
MFU = multi-family units permitted
MHU = new mobile home units parked
D = demolitions
t = annual time

Single Family Units
Single family units are new detached homes. They are monitored
by data from permits issued for their construction by the
municipality in which they are located. Usually the building time
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The housing stock is the total of all housing units in the County,
not including group quarters.
Housing consists of single family homes, multi-family homes
(apartments), and mobile or manufactured homes.
The sum of these three types of housing units is equal to the total
housing stock.
Data on demolitions is absent the county level database.
Demolitions are generally negligible relative to the size of the
existing and new housing stock.
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The stock of mobile homes declined sharply in tandem with the
ensuing recession and home foreclosures. It then recovered
starting in 2012. The inventory of mobile homes has now leveled
off. An autoregressive model was specified for the mobile home
series to extrapolate the minimal growth in mobile homes
observed from 2014 to 2019, over the forecast.

Households
A household consists of one (or more) people who live in the
same dwelling and share meals. It may also consist of a single
family or another group of people. A household therefore
represents an occupied housing unit. The sum of all occupied
housing units is therefore the total number of households.
Unoccupied housing stock is vacant and can be calculated as:
Housing stock * vacancy rate
Households are therefore equal to:

Housing Stock by Type of Household
Total Housing Stock, HS = HSSF + HSMF + HSMH
Total housing stock (HS) is the sum of singe family, multi-family
and mobile home housing stock in Kern County:
HSSF = HSSF(t-1) + SFU(t-1)
HSMF = HSMF(t-1_+ MFU(t-1)
HSMH = f(HSMH(t-1))
The first two equations are identities. Housing stock this year is
equal to the housing stock last year plus new units permitted last
year (and presumably completed this year and added to the stock
of available housing for rent or sale). This is the case for both
single family and multi-family units.
SFU = single family units authorized through the 			
entitlement process
MFU = multi-family units authorized through the 			
entitlement process
Both of these series are forecast in the Kern County econometric
model. Their forecasts are presented here.
The variation in mobile homes is more uncertain. The stock of
mobile homes rose to a peak in the mid-1990s but declined
sharply through 2003. A surge in mobile homes occurred during
the rush to build housing in mid-2000 to meet housing demand
induced largely by an easy financing environment that ultimately
led to the bursting of the housing bubble.
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Housing stock * (1-vacancy rate)
If the housing stock and the vacancy rate are known, the total
number of households can be derived.
The number of households would be equal to the housing stock
if all of the stock was occupied. Clearly however, there are
vacancies in the housing stock.
Vacancy rates for the housing stock in Kern County are calculated
from the 2019 updates of the American Communities Survey, and
are applied to the single family, multi-family, and mobile home
housing stock separately.
To derive households by each category of housing stock, a
vacancy factor for the particular type of housing stock is applied.
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Households by type of housing can be determined from the
following accounting equations:
HHSF = HSSF*(1-VRSF)
HHMF = HSMF*(1-VRMF)
HHMH = HSMH*(1-VRMH)
Where VRSF, VRMF, VRMH are the vacancy rate factors for single
family housing stock, multi-family housing stock, and mobile
homes, respectively
One minus the vacancy rate multiplied by housing stock yields
occupied housing. And occupied housing in the single, multi, and
mobile home categories has a head of household.
Vacancy rate factors were obtained from the American
Communities Survey. The following are the vacancy rates for the
three categories of housing stock.
Vacancy rates were forecast using the broader countywide
forecast of vacancy associated with all housing. That series, from
the Department of Finance, was forecast based on new housing
units permitted, job growth, and the extent of population growth
through net migration.
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Total Households (HH) is simply the sum of the three household
types:
HH = HHSF + HHMF + HHMH

Head of Householder by Age
The principal heads of households in Kern County are aged 25
to 64. This broad age cohort accounted for 76 percent of all
households in 2019. The smallest age cohort heading households
is the under 25 group. Furthermore, headship in this age group
has been declining gradually over time.

REGIONAL GROWTH FORECAST 2020-2050

Regional Growth Forecast

With a surge in apartment unit building in Kern County in 2019
and forecast over the next few years, the number of younger
heads of household are expected to rise, from just over 8,000
to 11,000 by 2023. This would be the high point in view of the
longer term forecast for apartment units.

Householder ages 25-44, 45-64, and 65+
Variation of the principal heads of households in Kern County
can be explained largely by economic factors, and the age of
the population. However, the older the population, the greater
likelihood that there is a close correlation with heading a
household.

Households age 24 and under
The number of households with a head of household aged 24
or less have generally been in decline in Kern County since
continuous data records have been kept. This is consistent with
the rate at which apartment building has occurred over time in
the County. This statistical relationship proved effective in the
regression of households age 24 and under, and the average
number of apartment units permitted in the County over the last
5 years.
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Regression equations that included economic factors were used
to forecast the two age cohorts: 25 to 44 and 45 to 64. The
unemployment rate was a factor influencing headship rates for
these two cohorts. For the 25 to 44 age group, job creation over
the last 3 years was an important factor.
Age of the population was the only relevant factor that accounted
for nearly all of the variation in households headed by the age
group 65 and older.
These results are fairly intuitive. Economic factors will support the
creation of a household. As people reach mid-life ages and older,
many have acquired homes and remain heads of them, even as
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they retire after age 65. Furthermore, economic factors are less
variable on home ownership or household headship once careers
are established and rising or falling unemployment impacts older
age workers (with more skills and knowledge) less than younger
age workers.

Average Household Size
Average household sizes for single family, multi-family and mobile
homes were obtained from the American Communities Survey
(ACS) and indirectly using the official population and household
estimates from the Department of Finance. The average
household size for the household population can be derived from
the following accounting identity:
Average Household Size = (Population – Group quarters 		
population) / Households
This series (for all households) was not entirely compatible with
the three series’ from the ACS. Consequently, the ACS data were
adjusted so that each of the three series would correspond to the
derived DOF data series for which a forecast exists.17
Average household sizes for single family, multi-family and mobile
homes were regressed against the derived (DOF) series.
AHS(i) = f(derived series, other factors),

____________________________________________________________________
17
The factor of adjustment was 1.105. With this adjustment, the weighted average
of the three housing type series’ would equal to the DOF all housing types series.
The forecast of the average housing size for all households exists because there is a
forecast of (1) population, (2) group quarters population and (3) total households.
Therefore the identity in the equation above can be solved.
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where i= single family, multi-family and mobile home series’
The derived series = (population – group quarters 			
population) / households
The results of the estimated equations are presented in Appendix
B. The forecast for the derived series is presented above.
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Average household size for all households remains high though
stable for most of the forecast, rising slightly in last 5 years in
tandem with an increase in the 18 to 29 year old population.

Households by Income Category
The updated household categories from the American
Communities Survey are now:
• Less then $25,000
• $ 25,000 to $49,999
• $ 50,000 to $99,999
• $1 00,000 and over
All four categories of households were modeled stochastically and
forecast using economic indicators as the principal causal drivers.
Age of the population was also used in the equations because
household income typically rises with age through 55 years of
age, and then diminishes over time.
The number of households earning $100,000 and over was
found to be highly corrected with the age group 45 to 64.
Households earning $50K to $99,999 were the most correlated
with the broader age group: 25 to 64 years. Job growth, net inmigration, and the 25 to 44 year old age group were the principal
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determinants of the variation in the $25,000 to $49,999 income
category households. Variation in the lowest household income
group was negatively correlated with job growth, and positively
correlated with the unemployment rate and the percentage of the
total workforce employed in Farming. See Appendix C for details
of these regression estimates that generated the forecasts in
households by income category.

The table presents the percentage of all households by income
category in Kern County for the history and over the forecast.

Public School Enrollments
K-8 Student enrollment
K-8 enrollment in public schools is forecast from an equation that
includes the population ages 5 to 13. This age cohort explains 99
percent of the variation in K through 8th grade school enrollment
over time.
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Student Enrollment, CCs and CSUB
80 percent of students enrolled at Cal State Bakersfield in 2018
were under 25 years old. Consequently enrollments should be
highly correlated with the 18 to 21 year old and the 22 to 24 year
old population in the County. We found a very strong statistical
correlation with 18 to 21 but not with 22 to 24.

The 2017 Student Age Demographics for the Kern
Community College District.
(Bakersfield, Cerro Coso, and Porterville) are reported here:

Student Enrollment, grades 9-12
Public high school enrollment is forecast from an equation that
includes the population ages 14 to 17.
Some further add factors are included to force the predicted line
to overlay the actual in the final 2 years of actual data.
The fit of the equation is 99 percent, meaning that nearly all
of the variability in public school student enrollment can be
explained by the 14 to 17 year old age cohort.

There is a higher proportion of older aged students within the
CCs in Kern County than at the 4 year university. Nevertheless,
combined student enrollments at all 3 campuses plus the trade
schools was principally correlated with the 18 to 21 year old
population within the County. In fact, the unexplained variation
in enrollment was 3 times as high with either the age 22 to 24
or age 20 to 29 age cohort, than with the 18 to 21 year old age
group.
Unlike the CSUB regression equation, the unemployment rate
exerted a positive influence on student enrollments at community
colleges.18 This is consistent with past research that we have
conducted on the factors affecting community college student
enrollment. When the economy softens and the unemployment
rate rises, job opportunities are more scarce prompting more high
school graduates to enter 2 year colleges which have no cost of
tuition.
The Kern County unemployment rate is forecast to rise over the
next several years, in tandem with a softening U.S. and California
economy. This will produce higher enrollment at community
colleges throughout California including Kern County.

____________________________________________________________________
18
See Appendix D for the regression results of the community college system
enrollment.
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Employment Forecasts
The updated employment forecasts for the 14 NAICS sectors are
presented in the following charts. All of these forecasts are direct
outputs from the Kern County macro-economic model.
The model was updated with revised history for 2017 and 2018,
and available history for the 2019 calendar year. 2019 is an actual
year and the forecast begins in 2020.
The model uses the exogenous U.S. and California forecasts by
the UCLA Anderson Forecast from September 2019. The forecast
is projected through the year 2050.
Many of the sectors are modeled from a specification that has
employment in Kern County for industry i driven by employment
in California for industry i, with other local factors that have been
tested over time and are relevant to Kern County job demand.
Farm employment is largely influenced by the inflation adjusted
valuation of farm product output, or real crop value.
For the construction sector, jobs are highly correlated with the
new housing permits and new non-residential investment.
Crude oil price movement over time is a principal factor in
explaining the variation in mining employment. Eighty percent of
mining employment is oil and gas extraction.
Local manufacturing is influenced by state manufacturing
movements, both in the durable and non-durable sectors.
This is also true for transportation and utilities employment,
though population growth in Kern County is also a factor.
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Wholesale trade and retail trade are correlated with retail demand
for goods and services in Kern County. And local retail trade sales
are largely driven by household incomes.
The information industry is dominated by newspaper publishing,
telecommunications, and other publishing. All of these sectors
are shrinking due to structural changes caused by technological
change. Information also includes film and video production
including the production of video games. In regions like Santa
Clara, San Francisco and Los Angeles, information employment
has demonstrated substantial growth. However, in most California
counties, it is in steady decline.
Employment in healthcare is population driven, with special
consideration for the older age populations. This is discussed in
more detail below.
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Federal government employment is comprised of federal
government offices like the IRS, Social Security Administration,
and the Forest Service. In Kern County however, a large share
of federal employment is civilian scientific and administrative
employment at China Lake NAS and Edwards AFB. Consequently,
the DOD budget was found to be a significant factor in explaining
federal civilian employment over time.
Local government employment including the State government
is mostly jobs held by teachers and staff within the K-12
schools, the community colleges, and at Cal State Bakersfield.
Consequently, student enrollment explains much of the variation
in state and local government employment.
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Additional Modifications to Employment Sectors
Accommodate More Detailed Sector Forecasts
Professional Business Services
The Professional Business Services Sector was categorized into 3
two-digit NAICS sub-sectors:
• Professional, Technical and Scientific Services (54)
• Management Services (55)
• Administrative and Waste Management (56)
The sum of these sectors is equal to the broader Industrial
classification.
Management services was not found to be strongly correlated
with general business activity but instead, with general
management employment throughout California.
Professional, Technical, and Scientific Services (PTS) is the
principal category of the broader Professional Business Services
in Kern County and includes Legal services, accounting
services, architectural services, engineering services, computer
and technical design and consulting, scientific research, and
advertising and public relations.
Legal services are largely correlated with total business activity
which itself is strongly influenced by population.
Business activity is typically represented in regional systems
by the expansion and contraction of total employment,
since employment is a proxy for output which itself is largely
unavailable at the regional level.

Administrative Support and Waste Management also includes
remediation services, building security, maintenance, and
landscaping. Abbreviate this AW. This sector represents janitors,
cleaners, laborers and material movers, landscaping and groundskeeping workers, office clerks, and security guards.
Administrative Support and Waste Management varies with
business activity and is largely represented by temporary
employment agencies that provide contract administrative work to
businesses as needed.
In the regression equation explaining AW, the causal factors
include general employment conditions in the county, the local
unemployment rate and relative real wages for the Kern County
economy (vis a vis California).
The forecast has employment in AW rising gradually over time, at
a rate of growth the is less than the rate of growth observed from
2010 to 2019.

Education and Healthcare
Separate categories for each were developed. Education is
private education services (NAICS 61) and Healthcare and
Social Assistance (62) is a broad category which includes all
conventional and non-conventional jobs in healthcare and
healthcare related fields.
Private educational services moves with public education services,
which is largely represented by State and local government
because it includes all K-12 public schools the community
colleges, and Cal State Bakersfield.
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Healthcare employment is correlated with the population.
However, the correlation is even stronger with an aging
population, since older age populations demand healthcare
services more than younger age populations.

Leisure and Hospitality
This sector now includes two components instead of one:
• Arts, Entertainment, and Recreation (71), and
• Accommodations and Food Ser4vices (72)
The former category of employment in leisure services would
vary with the demand by residents and visitors for entertainment
and recreation. The latter category will vary with the demand
by visitors---both business visitors and vacation visitors---and

residents who purchase food away from home. Consequently,
firms in NAICS 72 will require more workers when there are more
hotels and motels and restaurants and bars.
Arts and Entertainment employment is limited in Kern County.
Of the broader Leisure and Hospitality sector, the Arts/
Entertainment/Recreation subsector accounts for just 2,340
workers, or just 8.6 percent. This leaves the accommodation and
food services sector with nearly 25,000 workers and 91.4 percent
of all Leisure and Hospitality jobs.
Testing of the equation with alternative theoretical designs yielded
a forecasting equation with total employment explaining the
most variation in NAICS 71. Leisure services in California plus
the population of Kern County structured as a partial adjustment
model produced an r-square of 99.3 percent for the equation
explaining accommodation and food services employment.
However, more work on this specification may be required
because the growth rates over the forecast are much slower than
during the most recent 8 years. Consequently, further testing
during the month of October is forthcoming before a final forecast
of the arts/entertainment/recreation series is accepted for this
assignment.

Financial Activities
Real Estate
The extent of existing home sales in Kern County is the principal
driver of financial activities related to real estate. Home sales
are forecast in the model and this forecast is used to determine
employment in real estate activity related to the rent, lease or
purchase of homes.
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Finance and Insurance

Total Employment

Most of the NAICS sector defined as Finance and Insurance is
lending for home mortgages. Most of the insurance activity is
for residential homes but also includes all insurances. This sector
which is comprised of banking, lending and insurance sectors
has, as a result of rapid changes in technology and the internet,
become substantially less labor intensive over time. Workers
have been reduced by substantial merger activity in this industry,
and have been replaced with ATMs, online internet agents, bank
websites offering clients greater ability to manipulate personal
and business bank accounts online, and more austere customer
service at financial institutions. Consequently, regional financial
activity has undergone serious consolidation over the last ten
years.

The sum of all 20 NAICS sectors modeled as separate forecast
equations yield total wage and salary employment in Kern County.

The forecast for finance and insurance employment moves slightly
higher over the short term but reverses and consolidates further
over time.
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Therefore, the total employment forecast is the product of how
the economy generates jobs in particular industries, based entirely
on economic factors that are part of a larger macro-economic
model of the local County economy.
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Log-linear regression results for: Births

Log-linear regression results for: Deaths

C = constant;

C = constant;

AGE2544 = population aged 25 to 44;

AGE75 = population aged 75 and over, Kern County;

AGE2224 = population aged 22 to 24;

DUM18ON = forecast adjustment factor

DUMxxON = forecast adjustment factors for xx calendar years
BIRTHS(-1) = lagged dependent variable
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Derivation of Net In-migration by age
Our internal database contains Kern County population by singleage-year. Using this data on population by age, along with data
on deaths by age group (collected from the Centers for Disease
Control), we estimated net migration by age group.
This calculation was performed as follows, using the age cohort of
15 – 24 year olds as an example:
Net migration for age group 15–24 in 2017 = (Population
for age group 15–24 in 2017) – (Population for age group
14–23 in 2016) – (Deaths among age group 15–24 in 			
2017)
We made these estimates for 1999 – 2017 for the following age
groups:
• Under 5 years old
• 5-14 years old
• 15-24 years old
• 25-34 years old
• 35-44 years old
• 45-54 years old
• 55-64 years old
• 65-74 years old
• 75-84 years old
• 85 years and older
To reduce data estimation error and improve forecast accuracy,
we collapsed these groups into the following categories:
• under age 25
• ages 25 to 44
• ages 45 to 64
• age 65 and over
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Forecast of Net In-migration by age
Empirically, we have observed the principal cause of variations in net in-migration to be factors which impact wealth and quality of life
decisions by individuals or the household.
Household location decisions largely depend on employment opportunities, the affordability of housing and quality of life factors.
These factors do not generally change for households. For individuals however, age is a contributing factor. Most individuals less than 25
years either live with their parents or are in community colleges or universities if not in an entry level job. Consequently, their decision t
migration is influenced by their parents, job availability, and the cost of housing for the older end of this age group.
RHP is the Kern County home price. RHPCA is the home price for all of California. When RHP/RHPCA declines, relative home prices (and
rental prices for rental housing) are more affordable in Kern County than generally elsewhere in Californi.
UR/URCA is the ratio of the Kern County unemployment rate to the statewide rate. When the ratio rises, there is relatively higher
unemployment (and therefore job openings) in Kern than generally elsewhere in California.
The increase of migration aged 25 to 44 year old (NIPJUL2544) will impart a positive influence on 0 to 24 year olds because these age
cohorts are often in the same household.
Housing stock or supply also imparts a positive influence on migration choices especially adjusting for housing prices. Job opportunities
in particular professions, such as the professional, scientific and technical services further represent an attraction for new in-migrants
especially aged 25 to 44.

Regression Results for net in-migration population by age

RHP=real housing price Kern County

RHP=real housing price Kern County

RHPCA=real housing price California

RHPCA=real housing price California

UR = ratio of unemployment rates: Kern County to California

DETWS(-2) = Kern County jobs created, lagged two years

NIPJUL2544 = net in-migration population, ages 25 to 44, Kern County

UNITS = total new units permitted in Kern County

DETWS = Kern County jobs created

RYEPW/RASALCA = ratio of average salary: Kern County to California

DETWS(-1) = Kern County jobs created, lagged one year

DE(EPST) = Change in Kern County employment in Professional, Scientific, Technical
Services
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Appendix C, continued...
In this equation, 45 to 64 year old net migrants were positively impacted by new single family home building, the growth of leisure
services in Kern County, general migration throughout the state, and relative income in Kern County, vis a vis California.

SFU=single family units permitted in Kern County

Units = units permitted in Kern County

ELEISURE/ELEISURECA =ratio of employment in Leisure Services: Kern County to
California

RHP=real housing price Kern County

NIPCA = Net in-migrating population in California
UNITS = total new units permitted in Kern County
RYPPCCA/RYPPC = ratio of per capita personal income: Kern County to California
DUM11ON = forecast adjustment factor
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RHPCA=real housing price California
DUM15ON = forecast adjustment factor
DENSITY = Average household size in Kern County
DUM18ON = forecast adjustment factor
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White Population and Net In-Migration, California,
2000 to 2019
White population in California declined by an estimated 90,000
between 2010, in tandem with a slowdown in job creation and the
fallout and ultimate job collapse when the housing bubble burst.
Growth in the white population commenced with the return in
overall job growth in California, and the recovery in home prices.
The regression equation used to forecast the white non-Hispanic
population in Kern County incorporates these factors. The fit of
the equation is an impressive 97 percent for the 2000 to 2019
historical period, The partial adjustment specification (the
inclusion of a dependent lag) of the equation is used to capture
the impact of a longer temporal influence of the other exogenous
factors in the equation----namely: net migration, home prices,
and unemployment---on the behavior of the white non-Hispanic
population over time.
POPWHITE = white non-Hispanic population, Kern County
RHPCA = inflation adjusted median home price, California
UR = Kern County unemployment rate
NIPJUL = net in-migrating population, Kern County
c = constant or intercept
The minus numbers in parenthesis represent the time lags (in
years) on each of the included exogenous factor.
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Average Household Size by Housing Type
Model specifications and Estimation Results

POPJUL = population, Kern County
POPGQ = population in group quarters, Kern County
HH = number of households, Kern County
AGE4564 = population ages 45 to 64, Kern County
HHMH = housing stock, mobile homes, Kern County
UR = unemployment rate, Kern County
DUM19ON = forecast adjustment factor
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Appendix F
Households by Income Category
Model specifications and Estimation Results
These regression equations are for Household Income categories:

HHY024 = households with income of $24,999 or less

HHY2549 = households with income between $25,000 and $49,999

PDETWS = wage and salary jobs created

AGE2544 = population aged 25 to 44, Kern County

UR(-1) = unemployment rate, Kern County, lagged one year

DETWS = wage and salary jobs created, Kern County

EFARM/ETWS= ratio of farm employment to total employment

NIPJUL2544 = net migration of populations aged 25 to 44, Kern County

DUM19ON = forecast adjustment factor

EMFG = employment in manufacturing, Kern County

HH024(-1) = dependent lag

DUM16ON= forecast adjustment factor
DUM19ON = forecast adjustment factor

Source: US Median Household Income Update, October 2, 2019
https://www.marketingcharts.com/demographics-and-audiences/household-income-110403
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Appendix F, continued...

HHY5099 = households with income between $50,000 and $99,999

HHY100 = households with income of $100,000 or more

EPST = employment in professional, scientific, and technical services, Kern County

EPST = employment in professional, scientific, and technical services, Kern County

EFI= employment in finance, Kern County

EFI= employment in finance, Kern County

EGOVT= employment in the public sector, Kern County

ERE = employment in real estate, Kern County

EMFG = employment in manufacturing, Kern County

EGOVT= employment in the public sector, Kern County

AGE4564 = population aged 45 to 64, Kern County

AGE4564 = population aged 45 to 64, Kern County

AGE2544 = population aged 25 to 44, Kern County

DUM19ON = forecast adjustment factor

DUM19ON = forecast adjustment factor
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Appendix G

Community Colleges Enrollment
Student enrollment over the 1992 to 2019 time period at
community colleges in Kern County was largely driven by the
population ages 18 to 21 and how the unemployment rate moved
over time.
Deteriorating economic conditions represented by a rising
unemployment rate are positively correlated with rising student
enrollment.

Model specifications and Estimation Results

ENROLLCC = Community college enrollment
AGE1821 = age cohort of Kern County Population, ages 18 to 21
D(UR) = change in the Kern County unemployment rate
DUM18ON = forecast adjustment factor
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