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Enacted as part of the 2008 reforms, Minnesota Statutes Section 62U.10 requires the 
Commissioner of the Minnesota Department of Health (MDH) to measure health care cost savings 
against projected costs without reform. Specifically, the Commissioner must establish a health care 
spending baseline for calendar years 2008 to 2018 and calculate the annual projected total private 
and public health care spending for state residents, excluding expenditures for Medicare and long-
term care. In June 2009, Mathematica Policy Research delivered an initial set of expenditure 
projections (from 2007 to 2018) in the absence of Minnesota’s reforms and a detailed review of the 
methods used to generate the forecasts. In a July 2010 report, Mathematica updated projections for 
2008 to 2018 and summarized changes made to the methodology to account both for the impacts of 
severe economic recession and projected implementation of the national health care reform law. In 
this year’s report, we update the projections to 2019. The projection models incorporate additional 
improvements to account for the impacts of recession, recovery from the recession, and national 
health care reform.  

Projected expenditures for health services and supplies in Minnesota are calculated as the sum 
of projected private spending (modeled as described below) and public spending forecasts provided 
by (or extrapolated from) the Minnesota Department of Human Services (DHS). To project private 
health care spending in Minnesota to 2019 we began with the methodology as outlined in statute and 
employed in the June 2009 and July 2010 reports. Specifically, we developed a series of econometric 
models that explained past private health care spending as measured by MDH. The specifications 
for the models generally followed the Centers for Medicare and Medicaid Services (CMS) methods 
for forecasting the National Health Expenditure Accounts (NHEA) with several modifications to 
reflect Minnesota’s health care experience and economic circumstances.  

The model used to project health care spending in Minnesota for this report is changed from 
the model used in the July 2010 report in three respects:  

 Nominal Minnesota per capita GDP replaced real national per capita GDP to better 
reflect economic conditions specific to Minnesota 

 National nominal per capita private spending pre-federal reform (Health Services and 
Supplies) was added to help account for the economic recession and anticipated recovery 

 The national index of the relative price of personal health care was removed because it is 
a primary component of the newly added national spending variable and therefore 
redundant (evidenced in that price was no longer a significant predictor of spending).  

In addition, we expanded the historic spending data to include 2008 (compared to models run on 
data through 2007 in the two previous reports) and therefore, the projections now span from 2009 
to 2019.    

Excluding Medicare and long-term care expenditures, total spending in the absence of the 2008 
reforms is projected to reach $57.3 billion in 2019 (Figure ES.1). This level of expenditure is 123 
percent greater than the $25.7 billion spent in 2009 (the most recent year for which MDH has 
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estimated actual spending). Including both Medicare and long-term care, total spending for health 
services and supplies in the absence of the 2008 reforms is projected to be $78.0 billion in 2019, 114 
percent more than the estimated $36.4 billion spent in 2009.1 

 

Growth in spending for health services and supplies in Minnesota from 2009 to 2019 is 
projected to remain consistent with spending growth in past years (Table ES.1). Spending growth 
from 2009 to 2019 (minus Medicare and long-term care) is projected to grow at an average annual 
rate of 8.5 percent, similar to historic spending (from 1998 to 2008).  

The average growth rates for projected total private spending (7.9 percent) is slightly lower (0.3 
percentage points) than the historic average (8.2). A static or lower average growth rate is projected 
for each of the private payer types (private health insurance, other private, and out-of-pocket) as well 
as all service types except physician services and prescription drugs. In contrast, the average growth 
rate for projected total public spending (10.1 percent) is 0.8 percentage points higher than the 

                                                 
1 Because Minnesota excludes uncategorized spending when reporting on spending projections, estimates reported 

by Minnesota may differ from those reported in this report.  
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historic average (9.3 percent), reflecting average growth in Medicaid spending that is 1.9 percentage 
points higher than historic growth. 
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A number of factors could significantly affect the accuracy of the expenditure projections. As 
discussed below, such factors include the accuracy of projected public expenditures and changes in 
environmental circumstances and government policy that are outside Minnesota’s historical 
experience.  

Public spending. The projections rely on the accuracy of projected future values of public 
spending in Minnesota in two ways: indirectly (it is an explanatory variable in the private spending 
models by spending type, but not included in the total spending model) and directly (as a major 
component of aggregate spending). We made assumptions about the growth rates of public 
spending for the various public programs in Minnesota based on the growth observed and projected 
prior to the 2008 reforms. Any changes unrelated to the 2008 reforms but that would affect future 
spending growth in Minnesota’s public programs—including national health care reform—could 
substantially impact the accuracy of the projected spending. 
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Economic recession and recovery. The recent downturn in the U.S. economy and pace of 
economic recovery over the next decade are likely to affect the accuracy of projected spending. 
While the CMS models capture the usual relationship between general economic conditions and 
health care spending, the current economic situation is unprecedented. That is, we did not observe 
conditions from 1993 to 2008 in Minnesota that would provide evidence of how health care 
spending responds in the current economy. By adding variables that successfully predict change in 
health care spending in economic recession and recovery periods (employment and insurance 
coverage), the models are better able to predict spending during these periods. We also added the 
national spending estimates and projections to the total private spending model; these are built using 
a longer historic time period that is more likely to include similar economic experiences. However, it 
will it be possible to re-estimate the models and improve the accuracy of the projections only as data 
reflecting responses to current economic conditions in Minnesota become available. 

Government policy. The Patient Protection and Affordable Care Act (PPACA) will change 
public and private health care spending nationwide and in Minnesota. Because (following CMS) we 
use public spending to predict private spending in Minnesota, even accurate projections of future 
public spending could lead to inaccurate projections of future private spending by service and payer 
sector if PPACA alters the relationship between public and private spending as it occurred 
historically (for our purposes, from 1993 to 2008). Consequently, accurately predicting the impacts 
of federal health reform (independent of both the historical relationship between public and private 
spending in Minnesota and the state’s own reforms) is essential to predicting private spending absent 
Minnesota’s reforms. 
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Minnesota enacted a wide-ranging set of health reforms in 2008. They included provisions to 
help improve Minnesotans’ health status; increase access to MinnesotaCare and other state public 
health care programs; increase offer and take-up of Section 125 plans to help employees afford 
group coverage; expand the use of medical homes, especially for chronic care management; establish 
a statewide system of quality-based incentive payments for use by public and private health care 
purchasers alike; and improve efficiency via adoption of electronic health records and e-prescribing.2  

Enacted as part of the 2008 reforms, Minnesota Statutes Section 62U.10 requires the 
Commissioner of the Minnesota Department of Health (MDH) to measure health care cost savings 
against projected spending without the reforms. Specifically, the Commissioner must establish a 
health care spending baseline for calendar years 2008 to 2018, and calculate the annual projected 
total private and public health care spending for state residents. The law instructs the Commissioner 
to use the Centers for Medicare and Medicaid Services (CMS) forecast for total growth in national 
health care expenditures excluding Medicare and long-term care spending, and adjusted to reflect  
Minnesota’s particular circumstances as the Commissioner deems necessary.  

In December 2008, MDH contracted with Mathematica Policy Research to develop expenditure 
projections in the absence of reform. In June of 2009, Mathematica submitted a report to MDH 
projecting health care expenditures in Minnesota from 2007 to 2018 (Jones and Chollet 2009). 
Mathematica submitted a second report, updating projections and summarizing improvements to 
the methodology, in July of 2010 (Jones and Chollet 2010).  

This report builds on the analysis in the 2010 report. We present updated health spending 
projections in Minnesota from 2009-2019 and summarize additional improvements to the 
methodology. Expenditure projections without Medicare and long-term care spending are reported 
(as Minnesota Statutes Section 62U.10 specifies), as are estimates that include both spending 
components. Projected spending is reported both by major type of service (inpatient hospital, 
outpatient hospital, physician services, prescription drugs, dental services, other professional 
services, and other services and supplies) and by private payers (private insurance, other private 
sources, and out-of-pocket, or OOP) separately from public payers (Medicare, Medicaid, and other 
public sources). Finally, we present initial projections of the changes in total public and private 
spending with implementation of the new federal health care reform law. 

To develop projections of health spending in Minnesota assuming no passage of the 2008 
reforms, it is necessary to draw on Minnesota’s cost experience prior to reform. The projections 
presented in this report differ from those in the 2009 and 2010 reports for two reasons. First, MDH 

                                                 
2 The health reform measures passed in the 2007-2008 session are largely included in Chapter 358, Senate File 

(S.F.) 3780. Additional reform measures enacted in 2008 include legislation passed as Omnibus tax bill Chapter 366, 
House File (H.F.) 3149 (which authorizes grants and tax credits to cover certain employers’ cost of establishing Section 
125 Plans); Supplemental budget bill Chapter 363, H.F. 1812 (which requires health care cost savings to be measured 
against projected costs without reform); and Omnibus higher education bill Chapter 298, S.F. 2942 (which requires a 
workgroup to develop recommendations for the education and regulation of oral health practitioners). 
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has made improvements to the estimates of health spending in Minnesota from 1993 to 2007 and 
added final spending estimates for 2008 and 2009. As a result, the underlying data used in the 
projection models changed. Second, we tested and adopted alternative specifications to several of 
the econometric models that produced the projections in the 2010 report. The projections in this 
report build upon improvements made to the models described in the 2010 report with several 
additional changes to the total private spending model to improve the plausibility of the estimates 
and the fit of the models to historic data. These improvements include: (1) the addition of a national 
nominal per capita private spending variable to account for national health care spending; (2) use of 
Minnesota nominal per capita GDP (replacing national per capita GDP) to better reflect the 
economic conditions in Minnesota; and (3) removing the national index of the relative price of 
personal health care to avoid redundancy with the total private national spending variable.  

1. CMS’s Projection Methods 

Minnesota Statutes Section 62U.10 requires the Commissioner to use the CMS forecast for total 
growth in national health care expenditures, adjusted as deemed necessary for factors specific to 
Minnesota. CMS bases its forecast on the National Health Expenditure Accounts (NHEA), which 
include annual estimates of total expenditures for health services and supplies across the United 
States, projecting these estimates forward eleven years.3 

CMS develops personal health care expenditures both by type of service and by source of 
financing. Expenditures are estimated for ten major service types: hospital care, physician and 
clinical services, other professional services, dental services, home health care, other personal care, 
nursing home care, prescription drugs, other non-durable medical products, and durable medical 
equipment. Compared to the NHEA, the health services and supplies category excludes research 
and construction expenditures. 

In addition, the NHEA projections recognize five major sources of payment: (1) private health 
insurance, including all premiums to private insurers, divided between those paid by employers and 
by households or individuals; (2) OOP spending, including any direct payment for health care such 
as coinsurance and deductibles for private and government-sponsored plans, and the cost of services 
not covered by insurance; (3) other private sources, including philanthropic contributions and 
income from activities such as hospital gift shops, cafeterias, and parking lots; (4) federal 
government spending including Medicaid, Medicare, and CHIP; and 5) state government spending 
including Medicaid and CHIP. CMS also reports total projected expenditures for Medicaid and 
Medicare separately from federal and state spending. 

CMS uses a series of single-equation econometric models to forecast growth in the private 
spending component of the NHEA—specifically, annual growth in real per capita private spending 
in total, and then by type of service and payer. The CMS model for total private spending includes 
three core explanatory variables: (1) growth in real per capita disposable personal income (DPI), less 

                                                 
3 The NHEA divide health services and supplies into three groups: (1) personal health care, including hospital care, 

professional services, nursing home and home health, and retail sales of medical products; (2) government public health 
activities, including expenditures to promote the general health of the population such as immunization and disease 
prevention programs; and (3) government administration and the net cost of private health insurance, including all 
expenditures net of benefits for private insurance and the cost of administering government programs. Nonprofit or 
government research expenditures as well as the costs of capital accumulation (structures and medical equipment) are 
classified separately as investment. 



I: Background  Mathematica Policy Research 

 3 

Medicare and Medicaid spending; (2) the relative price of medical care; and (3) real per capita public 
spending growth.4 Total future spending is the sum of the private spending projections (derived 
from the model) and public spending forecasts generated outside the model. Public spending is 
based primarily on Office of the Actuary (OACT) projections of Medicare and Medicaid spending. 
CMS’s methods and data sources for projecting national health expenditures are explained more 
fully in documents available on the CMS website (CMS 2010a, CMS 2010b)5 6.  

CMS models real per capita private spending growth for the ten service types separately. In 
general, these models contain the same basic variables as the aggregate model with various 
exceptions to improve the predictive accuracy of each model. Once the aggregate and service type 
models are estimated, CMS constrains the predicted values from each service type model, so that 
they sum to the annual projections from the aggregate model.7 Spending for each payer type is 
modeled for the ten service types and then added across service types to estimate total spending by 
each payer. Again, spending is constrained for both payer and service types to ensure that the 
aggregate, service-type, and payer-type projections are consistent.  

Finally, to estimate total projected spending for health services and supplies, public health 
activities and government administration and the net cost of private health insurance are estimated 
separately and added to spending by type of service.  

2. Alternative Specifications to Forecast Expenditures in Minnesota 

To update projections of future health care spending in Minnesota, we began with the 
econometric models used in our July 2010 report, making several modifications to the model 
specifications as described below.8 Projected total spending is estimated as the sum of projected 
private spending (modeled using the CMS approach) and public spending forecasts provided by the 
Minnesota Department of Human Services (DHS).  

Our estimates and projections of total expenditures in Minnesota measure the same total set of 
services and payers as the NHEA. However, because our projections of private spending are based 
on the historic estimates constructed by MDH, they reflect the service categories and construction 
that MDH has reported historically. Specifically, MDH defines eight service categories: inpatient 
hospital, physician services, prescription drugs, outpatient hospital care, long-term care (including 

                                                 
4 CMS measures the explanatory variables in the model as follows. The DPI measure is constructed using the 

University of Maryland Long-Term Interindustry Forecasting Tool (LIFT). CMS estimates the relative price of medical 
care in a separate equation, primarily determined by a series of input prices. Projections of Medicaid and Medicare 
spending are based on forecasts by CMS’s Office of the Actuary (OACT). Projections for other public expenditures are 
based on lagged growth in GDP.   

5  Centers for Medicare and Medicaid Services (CMS). Projections of National Heath Expenditures: Methodology 
and Model Specification:  February  2010 [https://www.cms.gov/NationalHealthExpendData/downloads/projections-
methodology.pdf].  

6 Centers for Medicare and Medicaid Services (CMS). National Health Expenditures Projections 2009-2019: 
September 2010. [https://www.cms.gov/NationalHealthExpendData/downloads/NHEProjections2009to2019.pdf]. 

7 Prescription drugs are the only exception to this part of CMS’s methodology. CMS bases adjustments to estimates 
of prescription drug spending on outside research.  

8 The July 2010 report includes a detailed description of the model specifications used and identifies all 
modifications made to the CMS NHEA models. 

https://www.cms.gov/NationalHealthExpendData/downloads/projections-methodology.pdf
https://www.cms.gov/NationalHealthExpendData/downloads/projections-methodology.pdf
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nursing home and home health care), dental care, other professional services, and other spending. In 
addition, public health activities, health plan administration and the net cost of private health 
insurance are included in the “other spending” category (and are not a separate expenditure 
category, as in the NHEA).  

We estimated models for total private spending as well as for each expenditure category and 
payer type.9 We then explored a number of alternative specifications for total spending, focusing on 
the fit statistics for the models and the plausibility of the projections generated by the models.10 The 
variables included and fit statistics for each model are reported in Appendix C. To estimate the 
effects of federal reform implementation on projected spending, we changed the values of the 
variables used to estimate these models, but did not change the model specifications. 

The remainder of the report is organized as follows. The methods used to project public and 
private spending are briefly described in Chapter II, together with the construction of key 
explanatory variables. Changes made to methodology (if any) relative to those documented in the 
July 2010 report are highlighted. In Chapter III, the models that support expenditure projections by 
service and payer type, and the performance of the models, are presented. In Chapter IV, we present 
the projection results, and in Chapter V we provide an analysis of the impacts of federal health care 
reform on projected spending in Minnesota. The methods used to project public and private 
spending are reported in Appendix B. 

 

 

                                                 
9 We modeled real per capita private spending rather than the growth in real per capita private spending (as CMS 

does) to improve the fit of the models. We also chose to include each variable as is rather than log-transformations as 
transforming the variables did not substantially change the distributions of the variables and it did not improve fit.   

10 For the purposes of this report, “fit” refers to the performance of a model in predicting historic values of 
spending. The primary factors in determining which models have the best fit are R-squared and adjusted R-squared 
statistics, as well as the average absolute difference between actual and predicted historic values. 
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Future total spending for health services and supplies, minus Medicare and long-term care, were 
estimated as the sum of projected aggregate private and public spending for Minnesota residents.11, 12 
Private spending was derived by estimating a regression model of aggregate private spending. The 
original regression model, presented in the June 2009 report, incorporated variations of the 
macroeconomic and health sector variables that CMS used to project national expenditures. Specifically, 
we included Minnesota-specific versions of the variables whenever possible to maximize the fit of the 
model. The June 2010 report details two changes to the model that were made to improve the 
performance of the model in predicting health expenditures during the recent recession and potential 
recovery periods: total employment per adult population in Minnesota and the percent of the 
population under age 65 without health insurance. It also included a time trend, following CMS’s 
addition of a time trend in its most recent model. The current model incorporates three  additional 
modifications: (1) the replacement of U.S. real per capita GDP with Minnesota real capita GDP, in 
keeping with our original attempt to include Minnesota-specific variables whenever possible; (2) the 
addition of U.S. nominal private spending, included to account for economic conditions not seen in the 
historic Minnesota time series and the effects of federal  health care reform, and (3) the removal of the 
national medical price index, as national prices are largely captured by the addition of the national 
private spending variable introduced above. In addition, 2008 was included in the historic series of 
health care spending data. For the remainder of the Methods and Data section, we refer only to 
changes made to the models described in the June 2010 report.  

Public health care spending projections were determined outside the model, based on DHS 
forecasts and growth rates in past public spending. Spending projections for three major public 
programs from 2009 through 2015 were aggregated using the 2011 DHS forecasts: (1) Medical 
Assistance (MA), (2) General Assistance Medical Care (GAMC),13 and (3) MinnesotaCare (MNCare). 
To project spending from 2016 to 2019, we applied the average growth rate in expenditures for each 
program over the last three years to expenditures for the given program in the previous year. Similarly, 
we projected spending for all other public spending categories from 2009 to 2019 using either three or 
five year average growth rates (depending on whichever average was the best approximation of recent 
growth and the least influenced by any outliers) for each type of spending. A more detailed description 
of how we projected public spending can be found in Appendix B. 

                                                 
11Health Services and Supplies (HSS) is an expenditure category defined by CMS for their National Health 

Expenditure Accounts (NHEA). HSS includes all personal health care as well as program administration and net cost of 
private health insurance, and government public health activities. Although the sub-categories within HSS defined by MDH 
are not an exact match with those defined by CMS, most of the sub-categories are equivalent and the MDH and CMS 
definitions of overall HSS are the same.     

12 From this point forward, any mention of expenditures excludes Medicare and long-term care unless noted 
otherwise. 

13 Projections do not contain GAMC in years beyond 2011. GAMC ended February 28, 2011, when GAMC enrollees 
began to recieve benefits under MA.  
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The model of aggregate private expenditures is based on the historic aggregate private spending 
estimates for health services and supplies constructed by MDH.14 As mentioned in Chapter I, we began 
with the total spending model specifications described in the July 2010 report. These models were 
based on the CMS model with national data, with real per capita private spending entered as the 
dependent variable. The model specifications from the July 2010 report included the following 
variables: (1) national real per capita GDP; (2) real per capita disposable personal income in Minnesota; 
(3) real per capita public spending in Minnesota15; (4) a national index for the relative price of personal 
health care; (5) total employment per adult population in Minnesota; and (6) the rate of uninsured 
among the population under age 65. The final two variables are both thought to have strong, if 
potentially countervailing, effects on individuals’ use of health care.16  

1. Specification of the Models 

For this report, we tested a series of alternative models as potentially better predictors of private 
spending in Minnesota. These included the basic set of variables measured in different ways and various 
combinations of the explanatory variables. We examined the fit of each model and the plausibility of 
the resulting projections to select a final model to project private spending.  

The final total private spending model incorporated three changes relative to the model used in our 
July 2010 report: 

 Nominal per capita GDP for Minnesota replaced national real per capita GDP, consistent 
with the goal of including Minnesota-specific variables whenever possible. This decision 
was made after observing that Minnesota GDP and U.S. GDP were not highly correlated 
during some historical periods. Because the price index also was removed from the model 
(discussed below), nominal GDP (which captures both the change in aggregate productivity 
and changes in prices in Minnesota) was used.   

 National nominal private spending was added to the model to help account for the 
influence of the recent recession and a pace of recovery. The national spending projections 
are modeled using a longer historic time series than was available for Minnesota and 

                                                 
14 We incorporated historic MDH estimates of private expenditures through 2008 in estimating these models.  

15 CMS has found a strong negative relationship in the growth of per capita public and private spending (CMS 2010a). 
They argue this is due to a shift in relatively low-cost individuals (in particular children and non-disabled adults) from private 
to public insurance as well as short-term cost shifting between public and private programs. However, it may as well be an 
artifact of estimating macroeconomic models across (versus within) states. We include public spending for its strong 
predictive power; although in Minnesota, growth in public spending is positively associated with the growth in private 
spending.  

16 The logic for potentially countervailing effects is as follows: As unemployment rises, some individuals lose 
employer-sponsored coverage. Of these, some become uninsured; others continue group coverage under COBRA or buy 
individual coverage. Some unemployed workers and their families, who may or may not have had coverage while employed, 
become eligible for public coverage as their incomes fall. Individuals who become uninsured are likely to reduce their use of 
health care, and therefore, their total spending (previously insured spending plus OOP spending) for care. However, the 
research literature suggests that the stress of unemployment triggers health problems and additional need for services. 
Therefore, among those who continue to be privately insured, total spending may increase. Those who newly enroll in 
public coverage would see reduced OOP spending, whether or not they had been previously insured. 
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includes periods that more closely resemble current economic conditions. Therefore, these 
projections are better able to capture the likely impact of the recession and recovery on 
health spending. Empirically, the addition of national spending projections reduced 
unrealistic short-term projected growth rates. It also allowed us to account for the influence 
of federal health care reform in the post-reform estimates by including national spending in 
the private spending health care model.  

 The national index for the relative price of personal health care was removed. The national 
private spending variable serves, in effect, as a catchall for US health spending behavior, 
making the price variable redundant.  

For this report, we used the payer and spending type models described in detail in the July 2010 
report, without any of the changes to the total private spending model described above.17 The decision 
not to incorporate the changes made to the total spending model in the payer and spending type 
models was made for two reasons. First, since both service and payer type models were constrained to 
the total spending model results, changes to this model were reflected in the sector type models, 
without deviating further from the original model specifications. Second, we strove to keep models the 
same to the extent possible for consistency and comparability to past years.  

Like the aggregate model, the separate models are estimated using the private expenditure series 
that MDH constructs by service type. The dependent variables are real per capita private spending for 
the each service type: inpatient hospital, physician services, prescription drugs, outpatient hospital, 
dental, other professional services, and other spending. The methods used to estimate the three payer-
type models of private spending (private health insurance spending, other private spending, and OOP 
spending) are the same as for the service type models.  

Because the individual models were estimated separately from the aggregate model, the sum of the 
projections does not equal total projected private spending from the aggregate model. Therefore 
(generally following CMS’s methodology), we constrained the results of both the service and payer type 
models to sum to the projected total of private spending in the aggregate model.18 Because the 
aggregate model was considerably better at predicting past spending levels than the individual service 
and payer models, we used the aggregate projections as the standard and to constrain the sum of the 
projections from the individual models.19  

For this report, we estimated the spending models using an historic time series through 2008 
(compared with 2007 in the previous two reports). Given the short time series that we are working 
with, each additional year of data adds considerably to the predictive power of the models. However, 
we were aware that use of 2008 estimates might incorporate impacts of the state health care reform in 
the historic time series. In conversations with MDH staff, it was agreed that the likelihood of 

                                                 
17 Model specifications are reported in Appendix C. 

18 CMS’s methodology for this procedure is not publicly documented. We used the same basic  process, as it was 
explained in various personal communications with NHEA staff. 

19 Specifically, we constrained the separate projections by taking the difference between the summed and the aggregate 
projection in a given year and reducing each figure proportional to its contribution to total projected spending. For instance, 
if the projection for inpatient hospital spending makes up ten percent of the sum of the projections in a given year and the 
difference between the sum and the aggregate projection is $100, then we reduce the inpatient hospital projection by $10. 
This assumes that each service type contributes to the overestimate proportional to its contribution to spending as a whole. 
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measurable reform impacts on spending in 2008 was very low, and that the empirical benefits of 
including 2008 in the time series for predicting the models substantially outweighed the potential 
drawbacks. 

Having estimated future values for public and private spending for health services and supplies, we 
aggregated the spending categories to arrive at annual projections of total spending. Projected total and 
per capita spending is reported, as well as growth in spending over time.  

2. Construction of Key Variables 

We collected the historic and projected values for the explanatory variables from a variety of 
sources. The construction of the dependent and explanatory variables is discussed in greater detail in 
Appendix B.  

Two new variables were tested and introduced into the specification of the total spending model used 
to project private spending for health care services and supplies in Minnesota: 

 The national private spending variable was derived using CMS National Health Expenditure 
estimates for pre-reform Health Services and Supplies from 1993-2008 and projections 
from 2009-2019. To calculate nominal per capita national private spending, we divided 
nominal national spending by the total United States population, which was obtained from 
the US Census Bureau’s annual estimates and projections.  

 Minnesota nominal GDP estimates for 1993-2009 were obtained from the Bureau of 
Economic Analysis (BEA) website. We projected values for 2010-2018 using growth in 
national nominal per capita GDP (constructed by BEA in 2000 dollars). To calculate per 
capita GDP for Minnesota, the nominal GDP estimates and projections were divided by the 
total state population. Estimates of the state population were obtained from the Minnesota 
State Demographic Center. 

We also estimated expenditures for health services and supplies in Minnesota that include 
Medicare and long-term care (nursing home and home health) spending. Medicare and long-term care 
were added to the analysis in three steps: (1) Medicare expenditures were extrapolated from 2009 to 
2019, (2) a model of private long-term care expenditures was estimated, and (3) long-term care 
expenditures were added back into the aggregate private and public expenditure estimates.  

We estimated Medicare expenditures in Minnesota from 2010 to 2019 using historic estimates 
provided by MDH and the projected growth rates in nationwide Medicare expenditures constructed by 
CMS. We applied the annual projected growth rate in Medicare expenditures per population over age 
65 to the historic levels of Medicare expenditures in Minnesota per population over 65. We then 
multiplied this figure by the total projected number of Minnesota residents over the age of 65 (provided 
by the Minnesota State Demographic Center) to project total Medicare expenditures in Minnesota. 

To project private expenditures for long-term care, we estimated a model of private spending for 
long-term care using the same methods as used for the other service types. The dependent variable is 
real per capita private expenditures for long-term care. The explanatory variables included in the final 
model are listed in Appendix C, together with goodness of fit statistics and confidence intervals for the 
projections. 
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The model specifications reported in June 2009 and July 2010 performed very well in predicting 
past private spending in Minnesota.20 That is, based on the explanatory variables, the predicted 
values were very close to actual historic estimates. In general, the models predicting aggregate 
spending and spending in the largest service and payer categories performed better than those 
attempting to predict relatively small expenditure amounts. Nevertheless, for each service type, the 
projection error was very small, typically averaging less than one dollar per capita over the time 
period. (Actual and projected real per capita private spending absent Medicare and long term care 
spending from 1994 to 2008 are reported in Appendix Table A.1.) 

To produce spending estimates and projections for this report, we added nominal national per 
capita private spending, replaced national per capita GDP with Minnesota nominal per capita GDP, 
and removed the national index for the relative price of personal health care. We also tested the fit 
of alternative models and investigate the plausibility of the projections generated by the models. 
Finally, we expanded the historic spending data series to include 2008 (compared to models run on 
data through 2007 in previous reports), as effects from Minnesota health care reform enacted in 
2008 were unlikely to be significant during this year. The performance of the models with these 
additions and other changes is described below. 

After refreshing the input data series with MDH’s revised historical estimates, we observed 
rates of growth in per capita spending that were much higher than expected growth in 2009 and 
2010. The principal factor driving the large projected growth in the early years of the projection 
period was the per capita employment variable, which reflected anticipated recovery from the 
recession. The inclusion of the national private spending variable lessened projected spending 
growth in Minnesota during these years, more consistent with lower projected national growth rates 
which reflect a moderate pace of economic recovery. With the inclusion of national spending 
variable (expressed in nominal dollars), the national price variable was no longer a strong predictor 
of health care spending and therefore was removed from the model.  

The changes to the model outlined above yielded the highest fit statistics among all of the 
alternate models investigated, including the baseline specification used in the July 2010 report. The 
model predicted historic values quite well and also predicted values in the near-term that were 
feasible given the early spending estimates produced by MDH. Projected total spending in 2009 was 
$25.44 billion, compared with the actual estimate of $25.65 billion. 

We examined the fit statistics of the updated models and the plausibility of the projections from 
each model. Overall, the fit of the service and payer type models was very good (most payer and 
service types yielding adjusted R-squared values of 95 percent or higher), suggesting that further 
revisions to the sector models detailed in the July 2010 report were unnecessary. Changes to the total 

                                                 
20 All models are estimated using Ordinary Least Squares (OLS) regression, including a constant term. 
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spending model automatically flowed to the sector and payer type models, since these models were 
constrained to the total spending model results. As dental care and other private service type 
spending, as well as other private payer type spending are very sensitive to changes to the model and 
data, the fit statistics for these small service and payer groups were lower.  
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The results of the modeling described in Chapter III are briefly presented in this chapter. 
Extensive tables are provided in Appendix A, reporting all modeling results in the aggregate and by 
service and payer type. Note that all projected expenditures reflect anticipated spending in the 
absence of the 2008 Minnesota reforms. Historic and projected health services and supplies 
expenditure estimates in Minnesota from 1993 to 2019, exclusive of Medicare and long-term care 
spending, are presented by service type in Tables A2 and A3. Total spending (in current-year dollars) 
is reported in Table A2, and spending per capita is reported in Table A3. Annual growth in total 
spending and spending per capita are reported in Tables A4 and A5, respectively. Spending estimates 
by payer type are reported in Tables A6 and A7. Finally, analogous estimates (total and per capita) 
that include both Medicare and long-term care spending are reported in Tables A10 and A11 (by 
service type) and in Tables A14 and A15 (by type of payer). 

In the absence of the 2008 reforms, total spending for health services and supplies in Minnesota 
are projected to reach $57.3 billion in 2019, excluding Medicare and long-term care spending (Table 
A2). This level of spending is more than twice what was spent in 2009 ($25.7 billion), the most 
recent year for which MDH has released estimates of actual expenditures. Including both Medicare 
and long-term care spending, total expenditures for health services and supplies in the absence of 
the 2008 reforms are projected to reach $78.0 billion in 2019 (Table A10). Minnesotans are 
projected to spend $13,520 per capita for health care in 2019, of which over 25 percent ($3,590) is 
for Medicare and long-term care. 

Annual rates of growth in nominal total and per capita expenditures, minus Medicare and long-
term care spending, are presented in Tables 4 and 5 (by service type) and in Tables 8 and 9 (by type 
of payer). Annual growth rates in total and per capita expenditures including Medicare and long-
term care spending are presented in Tables 12 and 13 (by service type) and in Tables 16 and 17 (by 
type of payer). 

Total health care spending in Minnesota (minus Medicare and long-term care) is projected to 
grow at an average annual rate of 8.5 percent from 2009 to 2019 (Table A4). This compares with an 
historical average of 8.5 percent from 1997 to 2008, with double-digit growth in most years from 
1999 to 2003. Double-digit growth is projected for total spending beginning in 2014, but is offset by 
slower predicted growth from 2009 to 2013. The increase in growth in later years is driven primarily 
by the projected increase in private spending nationally and projected growth in Minnesota personal 
income.  

Compared with the historic growth rates in spending, the similar growth in total spending 
(minus Medicare and long-term care) reflects little change in projected growth in private spending. 
Private spending is projected to grow at an average annual rate of 7.9 percent from 2009 to 2019, 
compared with 8.2 percent growth from 1998 to 2008 (Table A8). Public spending is projected to 
grow faster, averaging 10.1 percent annual growth from 2009-2019, compared with 9.3 percent from 
1998 to 2008.  
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Slower growth in spending (minus Medicare and long-term care) is apparent in most service 
types, with the exception of physician services and prescription drugs, which are projected to grow 
faster from 2009 to 2019. Exceptionally high growth is predicted for physician services from 2009 to 
2019 (averaging 12.3 percent per year), compared with average growth of 7.6 percent from 1998 to 
2008. In contrast, average growth in spending for both inpatient and outpatient hospital care is 
projected to decrease from 2009 to 2019: the average growth in spending for inpatient care is 
projected to slow from 8.7 to 7.4 percent, while the average growth in spending for outpatient care 
is projected to slow from 11.8 to 7.3 percent. In general, annual growth in spending across service 
types reflects the faster growth in total spending projected from 2014 to 2019.    

With the addition of Medicare and long-term care spending projections, total spending growth 
from 2009 to 2019 (7.9 percent) is projected to be constant with the average rate of growth 
experienced from 1998 to 2008 (Table A12)—despite slightly faster average projected growth in 
total public spending (8.4 percent) compared with the average historic rate (8.0 percent) (Table A16). 
Faster growth in public spending reflects projected growth in non-Medicare public programs. In 
contrast, Medicare is projected to grow at a slightly lower average annual rate from 2009 to 2019 (6.4 
percent) than in earlier years (7.6 percent). 

The inclusion of Medicare and long term care spending have little effect on estimates of 
spending growth for private health insurance, out-of pocket spending, or other private spending 
(Table A16). The average rate of growth from 2009 to 2019 in projected private health insurance 
spending including Medicare and long term care is 7.6 percent compared with 7.9 percent when they 
are excluded. Out-of-pocket spending and other private spending are projected to grow somewhat 
faster (at an average annual rate of 3.8 percent and 1.8 percent) when Medicare and long term care 
are included. However, the projections for out of pocket spending and other private spending are 
relatively weak: they are extremely sensitive to the model specification and the explanatory variables 
perform relatively poorly in explaining spending variation in these categories.  

Including Medicare and long term care, spending for outpatient care is projected to grow more 
slowly (averaging 9.8 percent per year) from 2009 to 2019 than from 1998 to 2008 (11.8 percent) 
(Table A12). In contrast, spending for prescription drugs is projected to grow much faster—
averaging 12.4 percent per year from 2009 to 2019, compared with 8.9 percent per year from 1998 
to 2008. Spending for physician care is also projected to grow faster, averaging 9.8 percent per year 
from 2009 to 2019, compared with 7.4 percent per year from 1998 to 2008. 

The models perform quite well in predicting past private expenditures for health services and 
supplies, and they perform particularly well in predicting these expenditures in the aggregate and for 
large service and payer categories: inpatient hospital, physician services, prescription drugs, 
outpatient hospital, and private health insurance spending. However, the projections depend 
fundamentally on the projected values of the explanatory variables in the models, as described in 
Appendix B. Therefore, to the extent that the independent variables do not represent true future 
macroeconomic and health sector conditions, the accuracy of the predicted expenditures will be 
diminished. In addition, even if the explanatory variables are forecasted accurately, major changes to 
the health care system or fluctuations in the economy that are not reflected in the historic time series 
used to estimate the models could alter the relationship between the explanatory variables and 
spending such that the model would no longer accurately predict future expenditures.  
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Nevertheless, the advantage of using such aggregate macroeconomic variables is that they 
produce relatively robust estimates. That is, the expenditure projections do not necessarily rely on 
maintaining the status quo in the health sector as long as the forecasted explanatory variables 
continue to reflect the factors that would influence private spending.  

The projections will most likely mirror actual future health care expenditures if there is no 
structural or policy change that would alter the relationship between health care spending and the 
variables that successfully predict past spending trends. For example, the national private spending 
and Minnesota GDP variables added to the models in this report will continue to be good predictors 
of private health care spending as long as their respective historical relationships to spending persist.  

Nevertheless, a number of factors could affect the accuracy of the expenditure projections. For 
example, economic recovery may yield relatively low growth in employment nationwide, compared 
with earlier economic cycles. In this case, the employment variable that we use to project spending 
may be forecasted with error, causing error in the spending projections. In addition, the estimates do 
not account for the major system changes that federal reform will introduce. In all states, federal 
reform is intended to reduce the number of uninsured, improve the efficiency of health care, and 
potentially also change the prices paid for health care services. For this report, we investigate the 
potential impact on spending of just one of these changes—the expected change in the number of 
uninsured—in Chapter V, to develop preliminary projections of health care spending in Minnesota 
with the implementation of federal reform. 
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The Patient Protection and Affordable Care Act (ACA) reforms health care financing in every 
state. It calls for expansions of eligibility for public programs, removes barriers to the purchase of 
private insurance, and (with few exceptions) requires all Americans to obtain health insurance 
coverage. These provisions will affect total health care spending in future years—and would do so 
also in the absence of Minnesota’s reforms.  

In our July 2010 report, we introduced an approach to incorporating the effects of federal 
health care reform on projected expenditures in Minnesota. The approach relied primarily on 
adjusting macro variables in our sending models to account for the anticipated changes resulting 
from the reform. Given the uncertainty surrounding how reform will be implemented in Minnesota, 
the utility of the projections is limited. However, they provide a starting point for understanding 
how implementation of the ACA in Minnesota might impact total health care spending. In this 
section, we document changes to the methods used in our 2010 report to estimate the effects of 
federal reform on spending for health services and supplies in Minnesota, present initial results, and 
discuss the limitations of the estimates.   

To project post reform health care spending in Minnesota, we used the same macroeconomic 
model specifications as described in Chapter III, but changed the values of three variables to reflect 
the effect of reform: public spending (which we adjusted to be consistent with OACT reform 
estimates), national private spending (which we changed from the February 2010 NHEA pre-reform 
estimates to the September 2010 post-reform estimates), and the percent of Minnesotans under age 
65 who are uninsured (which we adjusted to be consistent with the experience in Massachusetts after 
its 2006 health care reforms). These modifications are discussed below.  

 Public spending. With the implementation of reform, both total non-Medicare public 
spending and Medicare spending were assumed to increase by the respective OACT 
percentage estimates (per population aged 65 and older) as reported in Figure V.1. In 
Minnesota, relatively little public spending will move out of public programs. We expect 
that some MinnesotaCare enrollees and former GAMC enrollees will move into MA, 
and their benefits and costs will increase; many others who are now uninsured will newly 
enroll in MA. Only higher-income MinnesotaCare enrollees and all MCHA enrollees 
(together accounting for about 3 percent of current public health care spending in 
Minnesota) will move to private insurance.  

 Percent of Minnesotans under age 65 who are uninsured. Individuals who are 
uninsured tend to spend less for health care than when insured. When insured they no 
longer pay the full price of their health care; as a result, they are more likely to seek care 
and providers are more likely to accept them as patients. It follows that PPACA’s 
individual mandate, which will be implemented in 2014, will increase total private 
spending for health care as the number of privately insured Minnesotans increases. 
Under PPACA, the tax penalty for remaining uninsured, initially modest, increases in 
2015. In Minnesota, the percentage of persons under age 65 who are currently uninsured 
is similar to that in Massachusetts prior to implementation of that state’s individual 
mandate. Furthermore, PPACA’s graduated tax penalty is similar to the graduated tax 
penalty in Massachusetts’ reform law. We assume that the rate of uninsured under age 65 



V: Federal Reform Estimates  Mathematica Policy Research 

 15 

in Minnesota falls in the same pattern in 2014-2016 as the rate of uninsured fell in 
Massachusetts following implementation of reform in 2007. Specifically, we assume that 
Minnesota’s uninsured rate falls from a projected rate of 7.8 percent in 2013, to 6.7 
percent in 2014, and to roughly 3.4 from 2015 to 2019.21  

 National Per Capita Private Spending. We also replaced the national private spending 
estimates/projections from the pre-reform figures reported in February 2010 with the 
September 2010 post-reform estimates. This change accounts for any effects of federal 
reform on private spending that is not accounted for by the change in the percentage 
uninsured.22 

By changing the value of these variables in the projection model, we developed revised 
projections of public and private spending in Minnesota, reported in Table A.19. We estimate that 
total spending in Minnesota will change modestly in the initial years of implementation. In 2013, 
PPACA implementation will raise total spending modestly (2.5 percent) relative to what would have 
occurred without reform, reflecting greater spending by Medicare and private health insurance. By 
2019, projected total spending in Minnesota ($81.6 billion) is 4.6 percent higher than would occur 
without implementation of reform. 

Several caveats with respect to these projections are in order. First, it is impossible to validate 
the projections within Minnesota’s experience. Although the statistical explanatory power of the 
underlying models is quite high, the projections lie outside Minnesota’s historical experience since 
1993 in two major respects, as mentioned in Chapter IV: Minnesota’s uncertain path of recovery 
from severe economic recession and federal health care reform of an unprecedented scope. 

Second, reliance on macroeconomic modeling could introduce error in projected spending 
under PPACA. For example, we implicitly assume that spending under PPACA will change as 
spending changed in past years with changes in employment, income, and health insurance coverage. 
However, if Minnesotans who are uninsured have systematically different health status or different 
preferences for using health care services than Minnesotans who are currently insured, our estimates 
would misstate the increase in total spending with implementation of PPACA. In addition, if the 
change in public spending in Minnesota differed from the national average rate of change, our 
estimates would be biased in direct proportion to the difference.  

While it is fairly easy to identify how macroeconomic modeling may introduce error in estimates 
of both private and public spending under PPACA, it is impossible to estimate either the magnitude 
or direction of the net error, given the multiple sources and conflicting directions of change. To 
improve projections of private and public spending with PPACA implementation, future estimates 
should take into account the specific characteristics of uninsured Minnesotans who would gain 
coverage under PPACA, the sources of coverage they would gain, the proportion of the year they 

                                                 
21 Within the resources available for this report, there is no way to validate how well these assumptions are likely to 

predict Minnesota’s experience under PPACA, even if Minnesota’s implementation of PPACA would parallel 
Massachusetts’ implementation of its 2006 reform law. To the extent that these assumptions over- or under-state the 
reduction in the number of uninsured in post-recession Minnesota, we anticipate that projected private spending would 
be (respectively) more or less than we have estimated.  

22 The September 2010 post-reform estimates are preliminary, therefore the Health Services and Supplies series was 
not available. The total U.S. spending projections/estimates were used in our post-reform dataset.  
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are currently uninsured, and their demand for health care when insured. Disaggregated modeling 
methods, ideally using microsimulation techniques such as were developed for Minnesota’s exchange 
study (Chollet et al. 2008) might resolve many sources of error in the aggregate method we used to 
develop projections in this report. 
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This section provides an overview of the methods used to project Minnesota public and private 
spending, with a particular focus on the changes to the methods used in our July 2010 report. The 
overview supplements the updates to both public and private spending projection methods 
described in Section II (Methods and Data) of this report.  

1. Medical Assistance, General Assistance Medical Care, and MinnesotaCare 

Projecting public health care expenditures in Minnesota entailed several key steps. First, 
spending was projected from 2010 to 2014 for three major public programs: (1) Medical Assistance 
(MA), (2) General Assistance Medical Care (GAMC), and (3) MinnesotaCare (MNCare).23 Managed 
care and fee-for-service (FFS) spending were estimated separately for each of the three state 
programs. These projections use MDH’s estimation methods for historic public expenditures and 
DHS’s February 2011 forecast of future managed care and FFS expenditures. 

To estimate managed care expenditures for MA, GAMC, and MNCare, we summed DHS 
spending projections each year from 2010 to 2014 (the final year in the 2011 DHS projections). For 
MA, managed care expenditures are comprised of (1) Managed Care (HMO); (2) Managed Care 
Performance Payment and Gross Adjustments; and (3) payments under Minnesota’s Managed Care 
Elderly Waiver, Community Alternatives for Disabled Individuals Waiver, and Traumatic Brain 
Injury Waiver. Expenditures were reallocated from fiscal years (FY) to calendar years (CY) by adding 
one half of reported spending in any given fiscal year and one half of spending in the following fiscal 
year (for example, CY2001 = 0.5*FY2001 + 0.5*FY2002).24 To allocate expenditures for MA, 
GAMC, and MNCare across service types, we used program-specific spending data from DHS for 
large service categories. To allocate the remaining spending in state public programs, we used the 
Health Plan Financial and Statistical Report (HPFSR) for the nine HMOs and County Based 
Purchasing entities that provided Prepaid Medical Assistance Program (PMAP) coverage.  

To estimate FFS expenditures for MA and GAMC (there are no MNCare FFS enrollees), we 
began by aggregating projected FFS spending in the DHS forecasts (2010 to 2014) into the 
appropriate service categories.25 DHS forecasts FFS spending in detailed categories that closely 
approximate the service types estimated by MDH. Thus, it was not necessary to apply past service 
type distributions to the DHS forecasts as they were already in categories analogous to the MDH 
service types.26 Again, because DHS forecasts fiscal year spending, we reallocated expenditures to 
calendar years. We added the FFS and managed care estimates (by service type) to calculate total 
calendar year spending projections by service type for MAand MNCare from 2010 to 2013. GAMC 
was projected from 2010 to 2011 only, as the program ended in 2011.  

                                                 
23 Total public spending in Minnesota in 1993-2009 was estimated as the sum of public spending by program, 

based on data provided by DHS. Public spending in 2010 to 2014 are DHS projections.  

24 Given this method, it is necessary to estimate expenditures in FY 2015 in order to estimate spending in CY 2014. 
We used the average growth rate over the previous years for each expenditures category (variously, three, four, or five 
years to smooth the effect of outlier values in any one year) to estimate spending in FY 2015. 

25 MNCare does not have FFS enrollment.  

26 See pages 9-10 of MDH (2009a) for an explanation of which DHS categories map to which service types for 
MA.  
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To estimate MA and MNCare expenditures from 2015 to 2019, we used the growth in 
projected spending for these three programs reported in the DHS forecasts. We applied the average 
growth rate in expenditures for each program over the last three years (that is, projected expenditures 
from 2011 to 2014) to expenditures for the given program in the most recent year (also a projected 
value). This method assumes that the average growth rate observed from 2011 to 2014 will continue 
into the future; it also relies on the accuracy of the predicted expenditures based on the DHS 
forecasts.  

We investigated average growth rates over longer periods of time to determine which rates best 
characterized the recent overall patterns of expenditure growth. When the three-year trend 
contained an outlier value, we increased the range to four or five years to better approximate the 
general growth trend and reduce the impact of any short-term phenomena driving the three-year 
rate. 

2. Other Public Spending    

The next step in projecting total public spending was to estimate other public spending (that is, 
public spending other than spending in MA, GAMC, and MNCare). This payer category includes 
(but is not limited to): (1) Government Workers Compensation, (2) Veterans Administration, and (3) 
Public Health Activities (federal, state, and local).27 Forecasted expenditures for these five spending 
categories are not available.  

Several aspects of the input data series used to project public expenditures changed, relative to 
the input data series used to project expenditures in our July 2010 report. With respect to public 
expenditures, the nature of the data available from DHS necessitated additional changes, as follows: 

 Public Expenditure Projections absent Minnesota’s 2008 Reforms. The DHS 
projections of MA spending through 2013 include changes in payments to providers as 
of 2011, as part of the fees associated with the creation of medical homes. MDH and 
DHS estimated these amounts to be roughly $4,500,000 per year for the physician 
payments and $500,000 per year for payments to hospitals. We adjusted the MA 
spending projections from DHS downward to arrive at projections of public spending 
for MA that do not include these impacts of the 2008 reforms. 

 Projecting GAMC 2010-2011. GAMC has ceased to exist as a program; instead, funding 
for services is made available through direct appropriation to health care providers. 
Because GAMC is no longer part of the state’s forecast, it was necessary to develop 
projections by service type for 2010 and 2011. MDH constructed projections of total 
GAMC expenditures for 2010 and 2011 based on a fiscal note which estimated the 
funding. Projected expenditures from 2011 to 2013 were allocated among service types 
in two steps. First, expenditures for prescription drugs were set at $51,875,000 for all 
three years. The remaining total was then distributed among four service categories 
(inpatient hospital, physician services, outpatient hospital, and other expenditures) based 
on the actual distribution of GAMC expenditures in 2009.  I’ll verify this. 

                                                 
27 These sources make up roughly two-thirds of the other public spending category from 1993-2006. 
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 Projecting Net Cost of Insurance 2010-2014. MDH’s revised expenditure series from 
1993 to 2009 adds the net cost of insurance (the difference between premiums collected 
and health care spending) for MA, GAMC, and MNCare to the “other spending” service 
category. We projected the net cost of insurance from 2010 to 2013 for each program 
using a three-year moving average of past growth in the net cost of insurance for public 
programs.  

To estimate other public spending from 2010 to 2019, we applied past growth rate trends to 
historic expenditures in each of the five payer categories. We estimated future growth in each 
category as the average growth rate over either the past three or five-year period. As described 
above, we chose a three-year moving average growth rate when it best characterized the recent 
general growth trend. However, when there was a spike in the growth rate in a single year over the 
past three years, we investigated whether growth rates calculated over longer periods of time might 
represent the general growth trend better. Having estimated total expenditures in each payer 
category, we then allocated expenditures by service type using the most recent historic distribution 
by service type for each category, assuming implicitly that the distribution of expenditures by service 
type will not change in future years. Lastly, we subtracted long-term care spending from each public 
spending category to complete the time series of projected public spending (minus Medicare and 
long-term care) in Minnesota from 2010 to 2019.  

This section details the construction of the original private expenditures models and all changes 
to the models made for the July 2010 report, and is not a complete description of the dependent or 
explanatory variables used for this year’s report. A full description of the changes made for this 
report can be found in Section II (Methods and Data).  

1. Dependent Variables 

The dependent variables are real per capita private spending for health services and supplies 
(minus long-term and home health care) in Minnesota from 1993 to 2008. These estimates are taken 
directly from MDH’s resident-based expenditure estimates by service and payer type. We calculated 
per capita expenditures by dividing total expenditures by the total population in Minnesota 
(population variables are discussed below). We adjusted the nominal per capita expenditure 
estimates using a price index for personal health care developed by CMS to arrive at real per capita 
expenditures (in 2000 dollars).  

2. Explanatory Variables 

As the measure of relative price for each expenditure category, we used CMS’s price index for 
that category divided by a general price index for all consumer spending. The various price indices 
(for each service type) were also used to adjust the categories of private and public nominal 
expenditures to real values (2000 dollars).The Minnesota State Demographic Center reports historic 
and forecasted estimates for the total population of Minnesota by age. The Center constructs annual 
population estimates from 1990-2009 and population projections from 2010-2060. We used the total 
population projections to construct each of the per capita variables used in the analysis. We 
calculated the percent of the population over age 65 as the number of Minnesota residents over 65 
years divided by the total population.  
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We obtained nominal personal income estimates and projections for Minnesota residents from 
Minnesota Management and Budget (MMB). MMB reports this series quarterly from 1990 to 2013. 
To obtain yearly estimates, we calculated the average of the four quarterly values. To project the 
MMB variables from 2014 to 2019, each variable was regressed on a time trend, and future values 
were predicted using the estimated regression equation. To better approximate the personal income 
of the population that accounts for private health care spending, we subtracted public spending (as 
previously defined for this study: Medical Assistance, GAMC, and MinnesotaCare, plus other public 
spending) from aggregate personal income.28 To calculate real per capita personal income in 
Minnesota, we divided nominal personal income by the total population and adjusted this measure 
using the price index for personal health care (in 2000 dollars). Total employment estimates and 
projections (measured as total payroll) for Minnesota residents were obtained from MMB. MMB 
reports this series quarterly from 1990 to 2013. We calculated yearly estimates as the average of the 
four quarterly values and applied the projected rate of growth in national total employment 
(generated by Global Insight) to project total employment in Minnesota from 2014 to 2019. Total 
employment per adult population was calculated by dividing total employment by the population in 
Minnesota age 19-64.  

The percentage of Minnesota residents under age 65 without health insurance is based on the 
results from the Minnesota Health Access Survey fielded in 2001, 2004, 2007, and 2009. The 
uninsured rates for the years between the survey years were calculated by smoothing the growth rate 
between the survey years. We estimated the uninsured rates for those years outside of 2001-2009 by 
regressing the uninsured rate on the lagged unemployment rate in Minnesota and then applying the 
straight line trend to the missing years. The historic and projected unemployment rates were 
obtained from the Bureau of Labor Statistics (BLS). 

 

                                                 
28 CMS begins with disposable personal income (personal income minus taxes) and then subtracts Medicare and 

Medicaid spending. 
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Appendix C presents two tables that provide additional information summarizing the 
performance of the models used to predict future health care spending in Minnesota: (1) model 
specifications and fit statistics for total private spending and by spending and payer types and (2) 
confidence intervals for total private spending with and without Medicare and long-term care 
included.  

Table C.1 lists the explanatory variables included in each of the private spending models. The 
table also includes three model fit statistics: R-squared, adjusted R-squared, and the mean absolute 
difference between the actual and projected per capita spending figures (in current dollars). Similar 
to the results in the 2009 and 2010 reports, in general, the models fit the historic data quite well. The 
adjusted R-squared values are above 0.9 for most of the models and only the fit for the “Other 
Spending” model would be considered below average (we observed a similar result in 2009 and 
2010, primarily due to the volatility in the historic time series for this spending type and the resulting 
difficulty in predicting future values). 
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Table C.2 present the 95% confidence intervals for projected total spending in Minnesota with 
and without Medicare and long-term care expenditures. The purpose of Table C.2 is to illustrate that 
the projected values in the body of the report come from model estimates that can also be viewed as 
a range of potential values. The 95% confidence intervals in the long term are particularly wide. Any 
conclusions drawn from the projections should take these ranges into account. 
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