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Abstract

In the recovery from the deep recession that formally ended in 2009, unemployment has 
proven resistant to both aggressive fiscal policy and expansionary monetary policy. The persis-
tence of high unemployment, fully four years after the trough of the recession and despite 
aggressive policies to combat it, raises a critical question about the ability of standard macro-
economic models to grasp fundamental business decisions facing private firms, including hir-
ing and investment decisions. 

One competing argument to those regularly made in fiscal and monetary policy debates is the 
policy uncertainty hypothesis. This holds that managers of private firms have been rationally 
avoiding hiring workers, due to the risk of higher future costs imposed by government policies. 
However, such a hypothesis cannot be directly tested in standard models of firm behavior that 
rely on the presumption that firms maximize profits in each time period. The probabilities of 
transitioning from one policy regime to another, the consequences of such transitions to the 
value of the firm, are not inputs to these models. 

To formally test the policy uncertainty hypothesis, we use a novel “value functional” or “recur-
sive” model of firm behavior, in which managers maximize the value of the business rather 
than its profits. This model allows for managers to explicitly consider policy uncertainty, and 
the consequences of future business decisions they might make if conditions change. We create 
a data set that includes income statement information for firms in a selected U.S. industry in 
the relevant time period, parameters that reflect policy-related costs of employing workers in 
that industry, and probabilities of changing policies in the future. 

Using this approach and these data, we demonstrate that policy uncertainty affects rational hir-
ing decisions of firms. We show that business managers can make rational decisions to maxi-
mize the value of their businesses that forego available current-period profits, due solely to 
uncertainty about future policy-related costs. Tests for robustness indicate that this effect is not 
dependent on particularly onerous assumptions, that the response to policy uncertainty is 
higher in some industries than others, and that the scale of the firm also affects its sensitivity to 
policy risk. 

Finally, we conclude that this approach has potentially broad application within business eco-
nomics, particularly in evaluating investment and hiring decisions; real options; and other 
aspects of uncertainty, fixed costs, and managerial flexibility.
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Selected Figures and Results

The data set used in this paper consists, in part, of 
income statement information for firms in a selected 
U.S. industry in the relevant time period. Using these 
data allows us to more accurately model the likely 
affects of tax changes and the Affordable Care Act, 
since costs will be imposed only on specific portions 
of a business’s income statement. In this spirit, we 
explicitly calculate the impact of a policy change on 
the appropriate line rather than assuming it to be a flat 
percentage of revenue. We present sample income 
statements for a representative S corporation in the 
restaurant industry for two cost regimes in Table 1 below.

Table 1: Income Statements for Representative S corp

Table 2 below displays our estimates of the likely magnitudes of the policy cost increases in 
three categories: payroll taxes, income taxes, and benefit costs. Since our model also allows for 
the manager to adjust the size of the business (either by hiring or laying off employees), we 
estimate the “adjustment” costs associated with these actions as well.

Base_B HC_B
State description Baseline cost 2010

Big staff
High cost 2014

Big staff

Action taken in this 
state

Maintain Employment Maintain Employment

Industry and Com-
pany Form

Restaurant, S corp

---------- ----------

Revenue $1711000 $1711000

COGS 663868 663868

---------- ----------

Gross Margin 1047132 1047132

Wages 360337 360337

Benefits 13517 38741

Payroll taxes 36214 38952

Operating costs 475033 594803

Net Capital Expend-
itures

42775 42775

---------- ----------

Operating Margin
(EBIT)

119256 -28476

Interest expense 18821 18821

Extraordinary items 0 0

---------- ----------

Pre-tax Income 100435 -47297

Income taxes 29528 -17311

---------- ----------

Net Income 70907 -29986

========== ==========

Memo items:
Operating margin 0.070 -0.017

Operating margin is EBIT/Rev; Pre-tax margin is after entity-level taxes; Net margin is 
after income taxes paid by equity investors on distributed or imputed income

Pretax margin 0.059 -0.028

Net margin 0.041 -0.018

Source: Author’s Research (model of income statement); BizStats, Business Reference Guide, 
IRS SOI (cost ratios for representative firm).

“Standard macroeco-
nomic models often 

omit policy uncertainty 
entirely, relegate it to a 
minor factor, or confine 

it to a variable that 
affects only part of the 

economy.”
Policy Cost 
Uncertainty Defined

As used in this paper and discus-
sion, policy cost uncertainty is 
defined as:

A nonzero likelihood, as per-
ceived by employers, of a signifi-
cant increase in government 
policy-imposed costs on busi-
nesses, including:

• Payroll taxes
• Health insurance costs and 

compliance burdens
• Income taxes

Given the scope of this paper, we 
are most concerned with govern-
ment policy-imposed costs that will 
affect U.S. businesses. Thus we 
adopt this very specific definition 
that consciously excludes the ideas 
of macroeconomic uncertainty, 
commodity price risks, and mone-
tary policy uncertainty.

An important aspect of this defini-
tion is its focus on the perceptions 
of employers. This ensures consis-
tency in the model by aligning the 
key variable with the key agent. 

This is not the only useful definition 
of “uncertainty.” Many economists 
and political scientists have con-
ducted research using other defini-
tions of uncertainty. 

One of the most thorough of these is 
the work done by Nick Bloom, Ste-
ven Davis, and Scott Baker with the 
“Economic Policy Uncertainty 
Index.” They quantify economic 
policy uncertainty in a country dur-
ing a given time period by relying 
on newspaper coverage, expiring 
tax code provisions, and disagree-
ment among economic forecasters. 
Visit www.policyuncertainty.com 
for more information.



Table 2: Policy Cost and Adjustment Cost Parameters

We completed the analysis of this model using the value functional approach (see The Eco-
nomics of Business Valuation). In doing so, we made the following observations:

1. For an operating company with an income 
statement and revenue level that is consistent 
with data for other similar businesses operating 
in a U.S. industry, the optimal policy for a busi-
ness manager is often not the same under the 
neoclassical profit-maximizing model and the 
value functional model.

2. A comparison of the implied values calculated 
using the value functional method and a dis-
counted cash flow method supports the notion 
that the novel approach captures changes in 
value and changes in incentives that standard 
models miss.

3. It is interesting to note that the reaction to uncertainty is significantly less for non-profit firms, 
government entities, and “too big to fail” enterprises.

We present the results of our analysis in Table 3 below.

Table 3: Results of Analysis: Restaurant, S corp

y j
Parameter “Baseline

Cost”
“High Cost”
increment

Notes

Payroll taxes
(including FICA, 
Medicare taxes, 
FUTA, SUTA)

10.1%
(fraction of 
wages)

+0.7% Some taxes apply to 
only portion of wage 
base for each employee.

Income taxes 29.4%
(on imputed 
income plus 
wages for S 
corps)

+7.2% Enacted laws, as of 
January 2013, impose 
additional NIIT and 
Medicare tax of .039 
and .009 for high earn-
ers. Increased AMT and 
also affects many busi-
ness owners. 

Benefit Costs 3.7%
(fraction of 
wages)

+5 to 6.5% Includes health insur-
ance and administration 
of benefits. Fixed plus 
variable costs makes 
fraction different at 
different scales of the 
firm.

Adjustment 
Costs

5%
(fraction of 
wages)

No increment Applied each time the 
firm moves from big to 
small scale, or vice 
versa.

Source: Author’s Research

	
State Reward

(if “maintain”
employees)

Value Value-Maximizing 
Business Decision

Baseline cost 2010, big
scale

$70,907 $165,283 Maintain Employees 
(Do not hire)

Baseline cost 2010, small 
scale

$43,292 $137,269 Maintain Employees 
(Do not hire)

“Policy makers should 
be aware that creating 

an environment in which 
employers think costly 
burdens are likely to be 
imposed upon them in 
the future is likely to 
reduce employment 

today.”
About the Software 
Used to Solve the 
Recursive Model

The analysis in this paper relies on 
the new Rapid Recursive® toolbox 
for MATLAB® from Supported 
Intelligence, LLC. This first-of-its-
kind software allows users to 
quickly and easily compose, error-
check, and solve sequential decision 
problems, and report the results in a 
clear manner. The toolbox provides 
users the option of solving these 
infinite horizon problems using 
either value function or policy itera-
tion algorithms, and also includes a 
backwards induction algorithm for 
finite horizon problems.

The Rapid Recursive® 
methodology is designed to 
evaluate future risks and 
opportunities in the same manner as 
people do. This includes 
recognizing that multiple future 
options exist, and that rational 
individuals change course when 
conditions change. The recursive 
model captures much more 
information about decision options, 
market conditions, and risks. As a 
result of both capturing more 
information and using it in an 
advanced fashion, Rapid 
Recursive® models provide a 
demonstrably superior approach to 
evaluating multi-period investment 
and other decisions.

Other applications of the Rapid 
Recursive® toolbox include:

• Valuation of startup firms
• Real options valuation
• Business decision support
• Real estate valuation
• Natural resource rights valuation 

and extraction strategy analysis
• Risk assessment, particularly 

when asymmetric risks exist

For more information or to request 
a free trial, please visit 

www.SupportedIntelligence.com 
or contact 

Help@SupportedIntelligence.com



Conclusions
1. The “recursive” model of the firm is a valid model of business behavior.

• This model is particularly well suited for analyzing investment decisions, hiring deci-
sions, technology and natural resource investments, “real options,” data mining, and 
policy issues.

• Commercial software is now available to compose and solve business problems using 
recursive methods (see the sidebar on page 3).

2. When examining multiple-period behavior under uncertainty, a recursive model is 
often superior.
• A recursive model conducts an explicit evaluation of the trade-off between profits today 

and value tomorrow.
• The model also provides for explicit consid-

eration of asymmetric risks, transaction 
costs, and real options.

3. Value-maximizing business managers 
respond differently to uncertainty that 
profit-maximizers.
• This has strong implications across a wide 

range of business economics issues.
• In the current era, this explains why many 

firms rationally avoid hiring, even at the cost of current-year profits.
4. Uncertainty about tax and health care costs explains some part of persistent U.S. 

unemployment.
• The effects of policy uncertainty are particularly strong among small businesses and 

“pass through” entities (S corps, LLCs, partnerships).
• These effects have been demonstrated for a number of different industries, and under 

different assumptions about the degree and the likelihood of cost increases.
• Very large employers and government entities are largely insulated from the effects of 

policy uncertainty.
5. The measure of “policy cost uncertainty” matters.

• This analysis defines policy cost uncertainty as a likelihood of a tangible increase in 
specific costs. Using this definition leads to a prediction of depressed employment.

• Other definitions of uncertainty could lead to different results.
6. There are testable implications from this analysis.

• Further research could investigate the implication that some industries will demonstrate 
more depressed employment than others during this recovery.

For more information on the theory and applications discussed above, see The Economics of 
Business Valuation (Anderson, 2013, at left), and the forthcoming article “Persistent Unem-
ployment and Policy Uncertainty: Numerical Evidence from a New Approach” in Business 

Economics, October 2013.

East Lansing | Chicago

www.AndersonEconomicGroup.com

© 2013, Anderson Economic Group, LLC

“A well-accepted 
likelihood (e.g. of a tax 
increase) can be worse 
for employment than 
‘pure uncertainty.’”
The Economics of 
Business Valuation

For decades, the market, asset, and 
income approaches to business val-
uation have taken center stage in the 
assessment of the firm. This book 
brings to light an expanded valua-
tion toolkit, consisting of nine well-
defined valuation principles hailing 
from the fields of economics, 
finance, accounting, taxation, and 
management, plus the novel “recur-
sive” or “value functional” 
approach. 

Much of corporate and mathemati-
cal finance derives from a narrow 
subset of firms: publicly traded cor-
porations. The value functional 
approach can be readily applied to 
both large firms and companies that 
do not issue publicly traded stocks 
and bonds, cannot borrow without 
constraints, and often rely upon 
entrepreneurs to both finance and 
manage their operations. 

The Economics of Business Valua-
tion was published in 2013 by Stan-

ford University Press and is 
available from www.Amazon.com 
and the Stanford University Press 

website, www.sup.org.
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