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Letter from the Editor
Welcome to the sixth volume of the BRG Review, the official publication of Berkeley Research Group, 
LLC. This publication provides insight into several topics based on independent analysis by our 
authors. The breadth of material covered provides just a glimpse into the varied and interesting 
ongoing research performed around the world by experts and staff throughout BRG. Our experts 
comprise academics and private-sector professionals in many fields, including economics, finance, 
healthcare, and data analytics. Today, BRG has over 1,000 professionals in 40 offices worldwide who 
apply innovative methodologies and analyses to complex problems in the business and legal arenas.

In our first paper, Greg Russo and attorney Daniel J. Hettich address how the Centers for Medicare & 
Medicaid Services (CMS) is implementing an alternative payment mechanism for joint replacement 
in its Comprehensive Care for Joint Replacement program. Russo and Hettich examine how 
target prices are set and are likely to vary geographically, and the implications of such target price 
changes. In our second paper, John Davis, Ph.D., provides an in-depth analysis of how hedonic 
models can be used to estimate price indexes for composite goods that include many product 
characteristics. Davis describes four methods that each address differently that the importance 
of product characteristics to consumers may change over time. He applies each method to data 
for home sales and home characteristics in Oakland, California, showing that a hybrid model 
provides the best statistical fit of the data.

In our third paper, Melissa Hulke and attorney Jacqueline C. Baratian describe how CMS is using 
expanded data and data-mining techniques to discern potential managed Medicaid fraud. These 
developments point to likely greater enforcement efforts by CMS. Finally, in our last paper, a group 
of experts in BRG’s Los Angeles office (namely, Dawn Eash, Keith Mendes, Joyce Suen, Joseph 
Tanimura, and C. Paul Wazzan) recount their experiences from a mock deposition. Each expert 
provides perspective regarding developing experience for experts and attorneys who previously 
have not participated (or have had limited participation) in expert depositions. 

We hope these papers stimulate discussion and discourse and deepen our relationships with fellow 
professionals, academics, clients, government representatives, attorneys, and other interested 
individuals across the globe.

Regards,

Cleve B. Tyler, Ph.D.
Editor
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Are You on Target? An Analysis of Medicare’s 
Target Prices under the New CJR Program and 
Where Your MSA Stands Now*

By Greg Russo and Daniel Hettich**1

Providers of joint replacements are close to undergoing a large-scale experiment by Medicare: 
Testing whether paying for these services in a revolutionary way will affect materially the cost 
curve while improving quality. [See 80 Fed. Reg. 73274, 73274-73554 (Nov. 24, 2015).] 

Of course, there are caveats with the Comprehensive Care for Joint Replacement (CJR) program, 
as there always are with a program implemented by Medicare. The program does not affect all 
metropolitan statistical areas (MSAs). Instead, only 67 MSAs are included in this demonstration. 
This is reduced from the initially proposed 75 MSAs. [See Exhibit 1.] 

Exhibit 1 – MSAs Included in the Comprehensive Care for Joint Replacement Program

* Reprinted from Reimbursement Advisor, 31(6) (February 2016): 1–2, 5–12, with permission from Wolters Kluwer, New York, NY 1-800-
638-8437, www.wklawbusiness.com.

** Greg Russo, a director at Berkley Research Group, LLC, in Washington, DC, specializes in providing strategic advice to healthcare 
organizations through his use of complex data analyses and financial modeling. He can be reached at GRusso@thinkbrg.com. 

 Daniel J. Hettich is a partner in the healthcare industry practice group at King & Spalding, LLP, and a vice-chair of the American Health 
Lawyers Association’s Regulation, Accreditation and Payment practice group. He focuses his practice on advising and litigating Medicare 
reimbursement issues. He can be reached at dhettich@kslaw.com.

www.wklawbusiness.com
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The CJR program also does not affect all hospitals 
in a MSA as it excludes any hospital not paid on 
the inpatient prospective payment system (e.g., 
hospitals participating in the Bundled Payments 
for Care Improvement Initiative). Lastly, the 
program covers only two joint replacement 
Medicare severity-diagnosis related groups 
(MS-DRGs): (1) MS-DRG 469, for major joint 
replacement or reattachment of lower extremity 

with major complication or comorbidity, and (2) MS-DRG 470, for major joint replacement or 
reattachment of lower extremity without major complication or comorbidity. 

Even with these caveats, the Medicare CJR program still stands to revolutionize a significant 
portion of the market. In 2014, MS-DRG 469 and MS-DRG 470 accounted for 5.74 percent of 
Medicare spending to short-term acute care hospitals, which is the setting where the greatest level 
of spending for these services occurs. After short-term acute care hospitals, Medicare spends the 
second greatest amount on these services when paying skilled nursing facilities (SNFs). 

In 2014, 7.20 percent of Medicare spending to SNFs related to MS-DRG 469 and MS-DRG 470. 
The table in Exhibit 2 shows how Medicare spending for joint replacement at hospitals and 
SNFs has grown over the years. 

Exhibit 2 – Medicare Spending for Joint Replacement Services at Hospitals and SNFs

In addition, even providers not in one of the 67 MSAs included in this demonstration should pay 
attention to this program and how it is implemented, as the Centers for Medicare & Medicaid 
Services (CMS) has located its legal authority to enact this program in Section 3021 of the 
Patient Protection and Affordable Care Act (ACA), which created the Center for Medicare & 
Medicaid Innovation (CMMI). Although Phase 1 of a CMMI initiative is always a limited pilot 
program, such as what CMS has enacted with the CJR program, Phase 2 allows “the [Department 
of Health and Human Services] Secretary … through rulemaking [to] expand [successful 

In 2014, MS-DRG 469 and MS-
DRG 470 accounted for 5.74 
percent of Medicare spending to 
short-term acute care hospitals, 
which is the setting where 
the greatest level of spending 
for these services occurs. 

Year
Short Term Acute 

Care Hospitals
Skilled Nursing Facilities

$ (billion) % $ (billion) %

2008 4.95 4.79% 1.72 7.08%

2009 5.31 5.01% 1.91 7.47%

2010 5.69 5.29% 2.07 7.61%

2011 5.61 5.21% 2.24 7.36%

2012 5.86 5.45% 2.13 7.68%

2013 6.05 5.66% 2.16 7.65%

2014 6.10 5.74% 2.15 7.50%
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pilot programs] (including implementation on a 
nationwide basis).” [ACA § 1115A; 42 U.S.C. 1315a.] 
(The authors note that while there are arguments 
that CMS lacks the legal authority to enact the CJR 
program as currently constituted, such arguments 
are beyond the scope of this article.) 

If this model is successful, CMS could decide to roll out similar bundled payment models for 
other common Medicare procedures such as coronary artery bypass grafting (CABG). After all, 
CMS has made no secret of its goal to tie 50 percent of Medicare provider payments to alternative 
payment models by 2018. 

One of the most important and complex aspects of the CJR program is understanding how the 
target price is set, as the target price is the standard against which each participating hospital’s 
performance will be measured. This article, therefore, focuses on the CJR target price. First, however, 
an overview of the CJR program is helpful.

Overview of CJR Program 
As noted, on April 1, 2016, (not Jan. 1, 2016, as CMS initially proposed), bundled payments for 
two of the most common Medicare procedures, hip and knee replacement surgeries, will become 
mandatory for hospitals in 67 MSAs. These 67 MSAs cover about 25 percent of total joint surgeries 
nationally, and virtually all “subsection (d)” hospitals in those geographic regions will be required 
to participate in the proposed five-year model. Each of those hospitals that performs a lower 
extremity joint replacement (LEJR) surgery will be accountable for the “episode” of care cost, 
which would begin at the time of surgery and end 90 days after discharge. 

During the five-year model, all providers of these services will receive their ordinary Medicare 
payments under the inpatient prospective payment system (IPPS), the Medicare physician fee 
schedule, etc., but there will be a “true-up” at the end of the year. Each hospital will receive a 
bonus or penalty based on the difference between the target price set by CMS under a complex 
methodology, described in detail later in this article, and Medicare’s actual 90-day episode of care 
spending for the hospital’s LEJR cases. 

Hospitals will not be subject to penalties during the first year of the program, and all bonuses and 
penalties will be subject to a cap. The cap on bonuses will be 5 percent of the target price in Year 
1 and Year 2, 10 percent in Year 3, and 20 percent in years 4 and 5. The cap on penalties starting 
in Year 2 will be 5 percent of the target price and move to 10 percent in Year 3 and 20 percent in 
years 4 and 5. (Potential penalties for certain rural hospitals will be capped at lower amounts, 
namely, 3 percent in Year 2 and 5 percent in years 3 through 5.) 

CMS has made no secret 
of its goal to tie 50 percent 

of Medicare provider 
payments to alternative 

payment models by 2018. 
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To receive a bonus payment, however, a hospital will need to do more than merely keep its 
90-day episode of care spending below the target amount; it also will need to meet three 
quality performance measures that assess: 

1. Complication rates associated with the LEJR procedures; 

2. Readmission rates associated with the LEJR procedures (30-day, all-cause risk-standardized); and 

3. Patient satisfaction survey results (specifically the Hospital Consumer Assessment of 
Healthcare Providers and Systems (HCAHPS) surveys). 

Although one would expect that hospitals with unusually high readmission or complication rates 
likely would have high 90-day episode of care spending, and thus would not qualify for a bonus 
payment under the CJR program anyway, the HCAHPs survey result adds a unique hurdle to 
receipt of CJR bonus payments. Hospitals must keep their LEJR costs down while also keeping 

their LEJR patients happy. 

Although only hospitals are held financially accountable 
by CMS for the cost of the 90-day episode of care, CMS 
acknowledged that hospital payments make up only about 
50 percent of the total 90-day episode of care payment. 
Hospitals will, however, be allowed to enter into limited 

financial arrangements with “collaborators.” Collaborators are other Medicare-participating 
providers that furnish care and participate in joint replacement care redesign activities, such 
as surgeons, SNFs, home health agencies (HHAs), rehabilitation facilities and therapy providers. 

In particular, the Department of Health and Human Services Office of Inspector General (OIG) 
and CMS have jointly issued waivers that fall into three categories: 

1. A payments waiver, which allows for gainsharing and alignment payments between a 
participant hospital and a CJR collaborator; 

2. A physician group waiver, which allows for distribution payments from physician group 
practices to members; and 

3. A patient engagement incentives (PEI) waiver, which allows participant hospitals to provide 
certain “patient inducements” to Medicare beneficiaries during the episodes. 

The requirements for a waiver are complex, including specific requirements governing contract 
provisions, notice, disclosure and recordkeeping, and are beyond the scope of this article except to 
note that qualifying for waiver protection requires careful attention. Within the scope of this article, 
however, is CMS’s calculation of the target price, and we will turn the remainder of our attention there. 

Hospitals must keep 
their LEJR costs down 
while also keeping their 
LEJR patients happy. 
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Calculating the Target Price 
As mentioned earlier in this article, the CJR 
program is revolutionary because hospitals 
now will receive a single bundled payment 
that covers its services plus all other services 
provided to the patient over a 90-day period. 
Providers have an incentive to better manage 
the patient through the care continuum to 
ensure that the costs incurred are less than 
what Medicare is calling the “target price.” This is a measure of the amount of services needed to 
routinely treat patients with these conditions for 90 days post-discharge. 

The formula to calculate the target price is complex, and this has been duly noted by the industry. 
In fact, during the comment period on the proposed rule, Medicare noted that “some commenters 
expressed the view that our proposed model was complex, complicated by variation in payment 
policies across Medicare [ fee-for-service] FFS payment models.” [80 Fed. Reg. at 73328.] 

To calculate the target price, the first step requires identifying all patients with MS-DRG 469 or 
MS-DRG 470 at the relevant facilities. As mentioned previously, the relevant facilities are those 
paid under IPPS and located in one of the 67 relevant MSAs. 

Medicare excludes patients whose Medicare eligibility is as a result of end-stage renal disease. 

After identifying the initial claim to start an episode, Medicare then identifies other claims 
occurring within 90 days after discharge for that episode. This process seeks to identify claims 
from physicians, short-term acute care hospitals, inpatient psychiatric facilities, long-term care 
hospitals, inpatient rehabilitation facilities (IRFs), SNFs, HHAs, hospital outpatient departments, 
clinical laboratories, durable medical equipment suppliers and hospice providers, as well as claims 
related to drugs covered under Medicare Part B. 

Medicare excludes certain claims so as not to detrimentally affect the target price because of 
situations beyond a provider’s control. For example, readmissions to short-term acute care hospitals 
for 336 MS-DRGs are excluded. These MS-DRGs relate to many different services deemed to be 
unrelated to joint replacement. Examples of these exclusions are transplant-related MS-DRGs 
(e.g., 001, 002, 005, 006, etc.), cardiac procedure MS-DRGS (e.g., 216, 217, 218, etc.), and oncology-
related MS-DRGs (e.g., 582, 583, 584, etc.). [CMS, “Comprehensive Care for Joint Replacement 
Model,” accessed at https:// innovation.cms.gov/initiatives/cjr.]

Medicare also excludes certain Part B services when identifying claims that occurred within 90 
days. Excluded claims are identified by the primary diagnosis code present on the claim, and 
Medicare excludes approximately 400 ICD-9 code ranges (defined as the first three digits of the 

The CJR program is 
revolutionary because 

hospitals now will receive a 
single bundled payment that 

covers its services plus all 
other services provided to the 
patient over a 90-day period. 
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ICD-9 diagnosis code). Similar to the excluded MS-DRGs, these ICD-9 code ranges relate to a 
wide variety of diagnoses, all of which one would expect to be unrelated to joint replacement. 
Example ranges include 084 (malaria), 320 (bacterial meningitis), and 140 through 239 (neoplasm 
diagnoses). (Parallel codes under ICD-10 will be excluded as well.) 

Medicare applies other exclusions that likely will have a smaller effect on the target price calculation 
than those discussed earlier in this article. Nevertheless, these exclusions are: 

• Hemophilia clotting factors, identified through Healthcare Common Procedure Coding System 
(HCPCS), diagnosis and revenue codes on the inpatient short-term acute care hospital claim; 

• New technology add-on payments, identified through value code 77 on the inpatient short-
term acute care hospital claim; and 

• Outpatient prospective payment system (OPPS) transitional pass-through payments for 
medical devices identified through HCPCS codes for items assigned an OPPS status indicator 
of H (additional payment for pass-through device categories brachytherapy sources and 
radiopharmaceutical agents). 

Once establishing the claims included in an episode, Medicare then segments the episode 
into one of four categories (see Exhibit 3) to account for the MS-DRG at issue and whether the 
patient has a hip fracture. Hip fracture is identified using ICD-9 diagnosis code 820 and other 
codes identified by CMS. 

Exhibit 3 – Episode Segments

These four categories are further segmented into two time periods (January through September 
and October through December). Medicare segments the episodes into these two time periods to 
account for the different payment systems (e.g., IPPS, OPPS, SNF, physician, etc.) being updated 
at either the beginning of the federal fiscal year or the calendar year. 

Medicare excludes certain claims so as not to 
detrimentally impact the target price because of 

situations beyond a provider’s control.
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As shown in Exhibit 4, Medicare uses the data from these time periods to calculate the target 
prices for that same time period in the performance year. For example, Medicare calculates the 
target prices for October through December in 2016 (performance Year 1) using data from October 
through December in each of three preceding years (2012, 2013 and 2014). 

Exhibit 4 – Historical Data Used to Create Target Prices in Performance Year 1

Regardless of the time period (January to September or October to December), Medicare relies 
on three years of claims data to determine the target prices. The schedule shown in Exhibit 5 
indicates the years of data used for each performance year. 

Exhibit 5 – Years of Data Used for Performance Year

Segmenting the four categories into two time periods would generate eight target prices. However, 
Medicare applies an additional level of segmentation to take into account whether hospitals 
have submitted quality data. Ultimately, as shown in Exhibit 6, there are a total of 16 target prices 
calculated for each hospital.

Performance Year Data Relied Upon

Year 1 2016 2012 to 2014

Year 2 2017 2012 to 2014

Year 3 2018 2014 to 2016

Year 4 2019 2014 to 2016

Year 5 2020 2016 to 2018
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Exhibit 6 – Target Prices Calculated for Each Hospital

As Medicare relies on historical data to establish target prices for future periods, the data must 
be inflated and adjusted to ensure that all years of data are commensurate and predict future 
spending. For example, it would be inaccurate to average IPPS payments from 2012, 2013 and 
2014 without taking into account how reimbursement changed over those years with respect to 
the wage indices and other payment system changes. The adjustments applied by Medicare to 
the target prices include the following items: 

• Wage index normalization—Updates the historical data for wage index updates by means 
of a factor determined using each hospital’s wage index by year; 

• Inflation of MS-DRGs—Accounts for the trend in MS-DRG utilization to ensure that target 
prices are not adversely impacted by changing practice patterns; 

• Payment system updates—Calculated for each of the individual payment systems (e.g., 
IPPS, OPPS, SNF, IRF, physician, etc.) using a distinct method for each payment system; and 

• Anchor factor—Seeks to group together MS-DRG 469 and 470 to create more accurate 
prices by increasing volume after which the two MS-DRGs are uncoupled to produce target 
prices for each of the MS-DRGs separately.

Each of the adjustments described 
are applied to the 16 different target 
prices, which Medicare calculates for 
each hospital and, collectively, for all 
patients in each US Census Bureau 
census division. Medicare intends to 
phase the calculation of the applied 
target price over time to blend the 

Medicare intends to phase the 
calculation of the applied target 

price over time to blend the 
calculation from relying on an 

individual hospital’s data to relying 
on the census division’s data. 
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calculation from relying on an individual hospital’s data to relying on the census division’s data. 
By performance Year 4 (2019), the target price will be calculated entirely at the census-division 
level. The diagram in Exhibit 7 illustrates how this blending will occur by year. 

Exhibit 7 – Transition in Blend of Data Used to Calculate Target Price by Performance Year

Lastly, Medicare expects this new methodology will drive savings as such target prices are discounted 
by 3 percent. Hospitals have an opportunity to perform well on quality metrics, thereby reducing this 
discount to as small as 1.5 percent. As mentioned earlier in this article, if a hospital is fortunate to be 
below the target prices, that hospital will receive a “reconciliation payment” from Medicare for the excess. 
If a hospital is above the target price for an episode, the hospital must pay Medicare for the overage. 

Analysis 
The design of this program will create winners and losers. If a hospital facility and its care partners 
outspend other hospitals in their census division, these providers will lose money providing joint 
replacements because they will be above the target price. On the other hand, hospitals and their 
care partners that spend less than the target prices will “win.” 

To quantify the winners and losers, we calculated the target prices for each relevant hospital in the 67 
MSAs. We used publicly available Medicare data to estimate target prices following the steps outlined in 
this article and in the Federal Register. In particular, we used Medicare’s Standard Analytic Files, which 
comprise approximately 100 percent of claims for inpatient hospitals, SNFs, hospice providers, HHAs 
and IRFs. We included Medicare’s Standard Analytic File for Part B claims, which comprises the claims 
for 5 percent of Medicare beneficiaries. We also calculated the target prices for each census division. 
We then blended these target prices according to the schedule for performance Year 1. 

We were limited in our analysis by the data available, as Medicare only has released claims data 
through 2014. Given that we sought to measure hospital performance against target prices, we 
used 2011 through 2013 claims data to calculate target prices and then measured 2014 actual 
performance against these target prices. 
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Exhibit 8 summarizes the 10 MSAs that we estimate will experience the largest loss and largest 
gain in performance Year 1. Under our modeling, the San Francisco-Oakland-Hayward MSA is 
projected to be the biggest “winner” in Year 1, with an average gain of $18,170 per episode, while 
the Montgomery, Alabama, MSA is projected to be the biggest “loser” in Year 1, with an average 
loss of $6,541 per episode. 

Exhibit 8 – Top 10 Winning and Losing MSAs in Performance Year 1

The map in Exhibit 9 illustrates the extent to which each MSA falls above or below the target price. 

Exhibit 9 – Winning and Losing MSAs Included in the Bundling Program in Performance Year 1

Top 10 Winning MSAs

Average Gain 
per Episode

San Francisco-Oakland-
Hayward, CA

$18,170

New York-Newark-
Jersey City, NY-NJ-PA

11,818

Los Angeles-Long 
Beach-Anaheim, CA

11,687

Modesto, CA 8,610

Seattle-Tacoma-
Bellevue, WA

8,358

Portland-Vancouver-
Hillsboro, OR-WA 8,258

New Haven-Milford, CT 8,005

Norwich-New London, 
CT 7,496

Flint, MI 7,126

Denver-Aurora-
Lakewood, CO 6,024

Bottom 10 Losing MSAs

Average Loss 
per Episode

Montgomery, AL $(6,541)

Dothan, AL  (5,872)

Tuscaloosa, AL  (4,841)

Pensacola-Ferry Pass-
Brent, FL

 (4,836)

Tyler, TX  (4,324)

Wichita, KS  (4,039)

Tampa-St. Petersburg-
Clearwater, FL  (3,926)

Corpus Christi, TX  (3,856)

Columbia, MO  (3,778)

Florence, SC  (3,767)
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We also blended the target prices according to the manner indicated for performance Year 4, at 
which point the target prices will be set by census division. As target prices are normalized for an 
entire census division, hospitals may differ from the target prices to a larger extent.

Exhibit 10 shows the top 10 winning and losing MSAs using this methodology. As seen in Exhibit 10, 
our modeling predicts that the Portland-Vancouver-Hillsboro MSA would be the biggest “winner” 
in Year 4, with an average increase per episode of $13,973, while the Miami-Fort Lauderdale-West 
Palm Beach MSA would be the biggest “loser” in Year 4, with an average loss of $6,873 per episode.

Exhibit 10 – Top 10 Winning and Losing MSAs in Performance Year 4 

The map in Exhibit 11 illustrates the extent to which each MSA falls above or below the target 
price when that price is set by census division.

Top 10 Winning MSAs

Average Gain per 
Episode

Portland-Vancouver-
Hillsboro, OR-WA

 $13,973 

Pittsburgh, PA  13,960 

Reading, PA  12,955 

Seattle-Tacoma-
Bellevue, WA

 11,608 

Harrisburg-Carlisle, PA  11,110 

Buffalo-Cheektowaga-
Niagara Falls, NY  9,742 

Modesto, CA  8,140 

Los Angeles-Long 
Beach-Anaheim, CA  7,798 

Norwich-New London, 
CT  7,714 

New Haven-Milford, CT  6,697 

Bottom 10 Losing MSAs

Average Loss per 
Episode

Miami-Ft Lauderdale-
West Palm Beach, FL

 $(6,873)

Flint, MI  (6,696)

Gainesville, FL  (6,331)

Corpus Christi, TX  (5,638)

Tyler, TX  (5,455)

Beaumont-Port Arthur, 
TX  (5,074)

Austin-Round Rock, TX  (4,516)

Memphis, TN-MS-AR  (4,237)

Killeen-Temple, TX  (4,171)

New Orleans-Metairie, 
LA  (4,113)
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Exhibit 11 – Winning and Losing MSAs Included in the Bundling in Program 
Performance Year 4

Our methodology deviates from that of Medicare in a few aspects: 

• As the program is not yet operational, we could not measure actual performance against 
the target prices. For the purposes of this analysis, we created target prices using 2011, 2012 
and 2013 data, which were then measured against 2014 actual claims data. 

• Medicare’s Standard Analytic File for Part B services includes claims for only 5 percent of 
Medicare beneficiaries. As such, we calculated the average amount of claims incurred by 
year and by MSA. We then applied this average amount to the claims for which we did not 
have Part B claims data. 

• We only had access to 2013 and 2014 claims data for both hospice and home health 
providers. As such, we calculated the average spending for joint replacement patients in 
both years to determine the percentage growth for these two categories and then deflated 
each category accordingly to estimate the 2011 and 2012 average spending per US Census 
Bureau census division. 

Conclusion 
The full ramifications of this episode-based payment experiment will not be known for some 
time. Hopefully, it will provide a reasonable and effective methodology to bending the cost curve 
while also improving the quality of care. While this is a potential improvement, there are also 
potential negative ramifications. 
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For instance, hospitals could cease to provide 
joint replacements if they fall above the target 
prices. This would further consolidate the 
market for joint replacements. Although one 
could argue that this might create centers for 
excellence, there is the offsetting danger that 
certain providers will develop a monopoly, 
thereby leading to increased prices. 

There is the additional danger that some hospitals or providers may seek to delay care so that it 
does not begin to affect the costs associated with the 90-day episode. While CMS has taken steps 
to monitor such gamesmanship, only time will tell whether those safeguards are sufficient. 

Despite these uncertainties, one thing is clear: The CJR program represents an unprecedented new 
phase in CMS’s effort to shift from paying for the quantity of services provided to paying for the quality 
and efficiency of services provided. As such, this program likely is a harbinger of what’s to come. 

The CJR program represents 
an unprecedented new phase 
in CMS’s effort to shift from 
paying for the quantity of 
services provided to paying 
for the quality and efficiency 
of services provided. 
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Unravelling Market Shifts in the Pricing of Composite 
Goods Using Hedonic Price Index Methods 

By John Davis*

Abstract
This paper presents techniques for estimating hedonic price regressions and hedonic price indices. 
These methods are suited to an analysis of the impact that product characteristics have on the 
prices of composite goods, such as smartphones and single-family homes. An application of the 
methods described in this paper uncovers the presence of a market shift in both price-product 
characteristic relationships and the rate of price growth. The analysis finds that a price bubble 
occurred in Oakland, California, home sales in the mid-2000s that was associated with price 
growth in historically higher-minority (and higher-poverty) neighborhoods.

Introduction
Hedonic regression methods are commonly used to estimate the relationship between the price 
of a “composite good” and the product characteristics of which the product is composed that 
make it attractive to consumers. These methods can also be useful for estimating a price index 
for a composite good, because the methods can account for changes in the mix of product 
characteristics in a composite good over time. 

This paper provides several contributions to understanding hedonic regression methods and their 
benefits. First, the paper offers a general background on the hedonic regression approach. The 
background includes discussions related to the marginal impact that a product characteristic has 
on price (“hedonic price regression”) and the measurement of overall price levels over time based 
on hedonic models (“hedonic price indices”). Building on this background, the last major section 
applies hedonic methods in both contexts using 12,946 real estate transactions from Oakland, 
California, from mid-2003 through mid-2006. The analysis uncovers evidence of a market shift in 
initially stable relationships between the housing prices and particular product characteristics. 
That shift corresponds with a “price bubble” from Q4 2004 to Q1 2006 (i.e., a period with an elevated 
rate of growth in home prices compared to earlier or later periods).

The rest of the paper proceeds as follows. Section II provides background on hedonic price regressions 
models. Section III discusses four approaches to estimating a hedonic regression that spans data over 
time. The first three are known in the literature as the 1) time dummy variable hedonic regression 
method, 2) imputation hedonic price index method, and 3) adjacent-periods hedonic price index 

* John B. Davis, Ph.D. is a senior managing economist at Berkeley Research Group in Emeryville, California. He has over a decade of 
experience in litigation consulting on a wide variety of matters ranging from banking and investment disputes to reasonable royalties 
damages in intellectual property disputes. He specializes in the analysis of large data sets, the design of statistical and economic studies 
relating to legal issues, and the analysis of expert witness testimony.
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method. A fourth, “hybrid approach” is described that combines these three methods. Section IV 
provides an empirical example of these methods using data on Oakland, California, single-family 
home sales transactions. The analysis estimates the marginal value specific house attributes (e.g., size, 
age of structure, neighborhood location, and the demographic mix of residents in a neighborhood) 
have on the final sales price. In addition, a hedonic price index is created that quantifies the effect 
a known housing bubble had on real estate prices. The final section concludes.

A Primer on the Hedonic Price Regression Models

Introduction

Hedonic regression models represent a general class of models that measure the marginal impact 
on the price of a composite good that is associated with a unit change in each of its product 
characteristics based on the balance of forces of supply and demand for these characteristics 

in the time period for which data are observed.1 This is done using a statistical regression of 

observed prices of the good on its measureable product characteristics.2 A statistical regression 
is a technique—for example, ordinary least squares (OLS)—that calculates the linear relationship 
between a single dependent variable and a set of multiple independent or explanatory variables 

in a manner that best fits the variation and co-variation between these variables.3 The hedonic 
regression places such a statistical regression into a theoretical framework whereby the price of 
a composite good is determined by its product characteristics.

The hedonic regression approach is particularly valuable for the analysis of prices of goods that 
can be thought of as “composite goods.” Composite goods are products composed of multiple 
characteristics, technologies, and/or uses that are valued by buyers of these goods, but are 
purchased as a unit. Examples of such goods include smartphones and single-family homes, 
each of which bundle together a range of features of varying quantity and quality, each of which 
has separate value to buyers of these goods. In contrast, the hedonic approach is less relevant 
for the analysis of prices of goods that can be thought of as commodities. For such goods, a 
single attribute of the good is a primary driver of its value to consumers. Examples of such goods 
include a particular grade of gasoline that is primarily valued for its ability to deliver a certain 
formulation of combustible fuel to an engine.

1 Separate estimates of buyers’ (or sellers’) willingness to pay for these characteristics can sometimes be identified from coefficient 
estimates by means of a second-stage, instrumental-variable regression by using data on two or more independent markets. For 
example, data for home prices in two geographically distant cities has been used to identify the impact buyers’ preferences on hedonic 
estimates. See, for example, R.B. Palmquist, “Estimating the Demand for the Characteristics of Housing,” The Review of Economics and 
Statistics 66 (1983), 394–404. See also, T.J. Bartik, “Estimating Hedonic Demand Parameters with Single Market Data: The Problems 
Caused by Unobserved Tastes,” The Review of Economics and Statistics 69(1) (1987), 178–180.

2 Sherwin Rosen is generally credited as the first economist to develop a hedonic model for the relationship between the price of a 
composite good and its various characteristics. See, for example, S. Rosen, “Hedonic Prices and Implicit Markets: Product Differentiation 
in Pure Competition,” The Journal of Political Economy 82(1) (1974), 34–55.

3 The linear regression with the “best fit” to the data is obtained by minimizing the difference between a dependent variable and its 
estimated value across all of the data points by means of the sum of these squared differences. See, for example, Robert S. Pindyck and 
Daniel L. Rubinfeld, Econometric Models & Economic Forecasts, third edition, McGraw-Hill, Inc. (1991).
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To further illustrate the value of hedonic models, consider a hypothetical manufacturer of smartphones 
deciding among three R&D activities.4 The manufacturer may invest in improving memory, increasing 
screen size, or developing a new camera. Given limited R&D funds, only one project can be pursued. 
The manufacturer wants to know which R&D project to pursue that will yield the greatest increase 
in price. Historically, the price of cell phones has changed each year, but so has the mix of memory, 
screen size, and camera quality. Given the simultaneous changes, it is difficult to disentangle changes 
in price associated with improvements to one product characteristic (e.g., memory) from changes 
associated with other characteristics (e.g., screen size and camera quality). The manufacturer may 
wish to estimate a hedonic regression in order to evaluate the marginal contribution that each 
characteristic has on price. This is the main benefit to hedonic models: they can quantify the separate 
market values associated with the many characteristics of a composite good. 

Challenges to Estimation

As the above hypothetical made clear, hedonic methods are used to estimate the relationship 
between price and product characteristics. However, the hypothetical belies some of the complexity 
of estimation; in particular, the fact that price-product characteristic relationships can and do change 
over time. For example, smartphone memory capabilities can become more valuable to consumers 
as uses of memory increase over time. At the same time, the costs of providing memory capacity 
can decline due to technological improvements. Both factors can alter the underlying relationship 
between the composite good’s price and this characteristic. (For ease of exposition, “price-product 
characteristic relationships” will be referred to interchangeably as “price relationships.”)

Without proper consideration, changes in the underlying price-product characteristic relationships 
present a problem for the measurement of these relationships. A basic hedonic regression model 
(as used in the hypothetical) assumes these relationships remain constant throughout the period of 
study, which may not be true. If, for example, consumers become more willing to pay for additional 
memory because their appetite for memory has increased, this may result in a larger impact on 
price from additional memory at later points in time. Likewise, the costs of providing memory may 
simultaneously decline over time, which will result in a reduced impact on price from additional 
memory at later points in time. Regardless of which effect is stronger, these underlying changes 
in price relationships are problematic for the basic hedonic regression approach that measures 
only the average relationship between price and product characteristics over time. As a result, the 
price-memory relationship measured by the basic hedonic approach will not reliably reflect the 
true underlying relationships at any point in time if these relationships change over the period 

used to estimate the hedonic model.5

4 To provide a broader view of the relevance of hedonic methods for analyzing composite goods, the paper provides illustrative examples 
based on one product (smartphones), but empirical applications based on a different product (single-family homes).

5 The same difficulties in estimation would be present for screen size or camera quality.
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Functional Form of a Hedonic Price Regression

In this section, some notation is introduced that will further enhance the discussion of hedonic 
price regressions and extend it into a discussion of hedonic price indices. Doing so will enable 
us to clearly delineate the dimensions along which prices and product characteristics may vary. 
Thus, the hedonic regression equations presented below will require subscripts indicating not only 
the many features (k) included in a given unit of the product (i), but also the time at which the 
product is sold (t). In this framework, a basic hedonic price regression equation summarizes the 
relationship between an observed sale price (Pit) for an individual unit of the composite good, sold 
at time (t), along with a set of K product characteristics that vary along these same dimensions (X1it, 
X2it, … XKit). (The subscript for individual units of the good (i) is henceforth suppressed since it is 
not material to the issues discussed below.) An intercept is also often included in hedonic models 
to account for the overall price level and any product characteristics not explicitly measured by 
the K product characteristics in the available data. Thus, the basic hedonic regression equation 
can be written as follows:

6

A hedonic regression can be specified in ways that determine the basis on which the price-product 
characteristic relationships are measured. In the equation above, a “log linear” specification has 
been chosen for the hedonic regression, in which a logarithmic transformation is applied to the 

price variable (Pt).7 This specification determines the basis for the interpretation of the estimated 
price-product characteristic relationships (also called “coefficients”) (β1,β2, …βK). The coefficients 
measure approximately the percentage change in the composite good price that is associated with a 
unit change in each product characteristic. For example, suppose that in a logarithmic specification 
of a hedonic regression for smartphones on product characteristics including memory, the estimated 
coefficient relationship for memory capability (measured in units of megabytes or MBs) is 0.01. 
This would indicate that an increase in the memory capacity of a smartphone by 1MB would tend 
to increase the price of a smartphone by 1 percent, “all else equal” (i.e., after accounting for the 
impacts on price from other product characteristics included in the hedonic regression). The choice 
of the basis for measuring variables included in a model (e.g., using logarithms, megabytes versus 
gigabytes) is largely a judgment imposed by the researcher for presentation purposes. However, 

6 The models estimated in this paper use a generalized weighted least squares approach (namely, the “robust” procedure available in the 
STATA statistical package). This approach estimates the variance associated with each observation based on the squared “residual” 
difference between the actual value of the dependent variable and the value predicted from the regression model (according to the 
estimated coefficients and values of all explanatory variables). This estimated variance is used to account for heteroscedasticity across 
observations and time in order to obtain more precise estimates of the standard errors associated with each estimated coefficient.

7 The log-linear specification has been used in a number of hedonic studies. See, for example, G.K. Turnbull, J. Dornbrow, and C.F. 
Sirmans, “Big House, Little House: Relative Size and Value,” Real Estate Economics 34(3) (2006), 439–456.; R. Hill, “Hedonic Price Indices 
for Housing,” OECD Statistics Working Papers, No. 01 (2011). Other hedonic studies have used log-log specifications. See, for example, 
P.D. Chwelos, E.R. Berndt, and I.M. Cockburn, “Faster, Smaller, Cheaper: an Hedonic Price Analysis of PDAs,” Applied Economics 40 
(2008), 2839–2856; JunJie Wu, Richard M. Adams, and Andrew J. Plantinga, “Amenities in an Urban Equilibrium Model: Residential 
Development in Portland, Oregon,” Land Economics 80(1), (2004) 19–32. Still other studies have applied a mix of both linear and log-
linear specifications for data from different cities. See, for example, Palmquist (1983).
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the choice is unlikely to drive the statistical significance of estimated relationships, because this 
is determined primarily by the underlying correlations between the variables.

A Primer on the Hedonic Price Index Methods

The coefficient estimates generated by a hedonic price regression are, by themselves, valuable to 
an applied researcher. When properly estimated, a hedonic regression model yields coefficient 
estimates that isolate the effect that a characteristic has on the price of a composite good. As with 
the hypothetical cell phone manufacturer, the estimated coefficients could be sufficient to make 
reasoned business decisions. Often, however, applied economists do not end with just a hedonic 
regression. Instead, they use the coefficient estimates to create a hedonic price index. 

Price indices are used to show how the price of a good (or basket of goods) changes over time while 
keeping the underlying characteristics constant. Most are familiar with price indices in the form 
of Consumer Price Index (CPI) or Producer Price Index (PPI), which reflect changes in the price of 
a fixed basket of goods over time. Likewise, a hedonic price regression can be used to estimate a 
hedonic price index, which reflects changes in the price of a typical set of product characteristics 
for a composite good. An advantage of using the hedonic approach for estimating a price index in 
the context of a composite good is that the mix of product characteristics cannot strictly be held 

constant over time, because the characteristics of a composite good tend to change over time.8

Three methods are commonly used to estimate hedonic price indices.9 Each will be considered in 
turn. A fourth approach is then presented that combines these methods.

The Time Dummy Variable Hedonic Price Index Method

The time dummy variable hedonic price index method is the closest algebraically to the basic 
hedonic regression approach presented above, and so it is a good place to begin the discussion 
of hedonic price index methods. The time dummy variable method simply adds a set of dummy 
variable indicators for each time period (Dt) to the basic hedonic price regression shown in 
equation (1) above (the initial or base time period is excluded and provides the reference point 
for measuring price growth in later time periods):

8 Statistical agencies often calculate price indexes using a “matched pairs” approach. This approach aggregates the price change 
over time for a selected set of products with unchanging characteristics (i.e., it aggregates price change across particular models 
of smartphones from particular producers). However, these methods face challenges when individual goods change their product 
characteristics and when new versions of the good with new product characteristics are introduced/retired over time. See for example, 
J.E. Triplett, Handbook on Hedonic Indices and Quality Adjustments in Price Indices: Special Application to Information Technology Products, 
Chapter II, OECD - Science, Technology and Industry (STI), Working Paper Series 2004/9 (2004), available at: http://www/oecd.org/
dataoecd/37/31/33789552.pdf.

9 For an overview of these methods, see Triplett (2004).

http://www/oecd.org/dataoecd/37/31/33789552.pdf
http://www/oecd.org/dataoecd/37/31/33789552.pdf
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Under the log-linear regression specification (adopted above), price index values can be calculated 
by a simple exponential transformation of each of the dummy variable regression coefficients 
estimated by equation (2a):

The resulting time dummy variable hedonic price index is the series: 1, exp(α2), exp(α3), … exp(αT).10 
Each value in the series measures the price level as of a particular point in time relative to the initial 
(or “base”) time period price index value that equals 1. For example, if the estimated coefficient 
on the dummy variable in the second time period (α2) is equal to 0.176, then exp(α2) = 1.19, which 
implies an estimated 19 percent increase in the price level in the second time period as compared 
to the first time period.

To evaluate and compare the various hedonic price index methods, it is helpful to introduce the 
concepts of bias and precision of an estimated coefficient. In general, the strength or weakness of a 
statistical estimate is evaluated by statisticians along these two basic criteria. The first criterion is 
the extent to which the estimate is unbiased (i.e., it reflects the direction of the actual relationship 
between two variables being measured). The second criterion is the extent to which the estimate 
is precise or efficient (i.e., whether the variability of the estimate is as small as possible so that 
the estimate is as close as possible to the actual relationship being measured). As will be shown 
in the remainder of this section, various hedonic price index methods offer different tradeoffs 
between these two criteria.

In general, the time dummy variable method generates the most precise estimates of the hedonic 
price index methods discussed in this paper, although this is only true in the event that price-product 
characteristic relationships remain unchanged over time. This is because this method uses all data 

available to achieve its estimates in a single estimation step.11 The output of this method is a single 
set of estimated price relationships (one relationship for each of the (K) product characteristics) 
along with a set of estimated price index levels for each time period (one for each of the time 
dummy variables included in the model). But the virtues of this method are undermined if the 
assumption of constant price relationships is not substantiated. By estimating only a single set of 
price relationships across all the time periods, the time dummy variable method assumes these 
relationships are fixed and unchanging over time. When price relationships do, in fact, change over 
time, the estimates of these relationships, as well as the resulting hedonic price index, are biased.

10 This transformation represents an approximation that overstates the estimated percentage of growth in prices depending on how large 
the variation is for the estimate. A less-biased estimate of price level is: exp(αt – 0.5*Variance(αt) - 1). See Peter E. Kennedy, “Estimation 
with Correctly Interpreted Dummy Variables in Semilogarithmic Equations,” American Economic Review 71(4) (1981), 801. This adjustment 
is ignored in this paper because only statistically significant estimates are discussed in detail. For statistically significant estimates, 
the estimates are at least twice as large as the square root of the variance. Thus, the bias associated with ignoring the adjustment for 
variance is limited for the more precise estimates that are the focus of the discussion.

11 This is true to the extent that the variation in the data being analyzed is generally similar for observations in different periods of time. 
However, if variation increases over time, the precision of the estimated price-product characteristic relationships may decline as more 
time periods are used to generate the estimated relationships.

̂ ̂
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To illustrate this bias, consider again the example of smartphones. Suppose the cost to sellers of 
including memory in these devices falls such that sellers charge less per unit of memory at later 
points in time. Then, in fact, both the overall price of smartphones and the actual price-memory 
relationship will decline over time, all else equal. However, because the time dummy variable 
method estimates only a single average relationship between the composite good’s price and its 
product attributes across all time periods, the estimated price-memory relationship will not fully 
capture this decline. If no other changes influence the relationship, then the overall decline in 
smartphone prices will be imparted to the time dummy variable relationships used to calculate the 
price index. In this situation, the estimated price index will exaggerate the actual decline in overall 
prices. Complicating matters further, the direction of the bias in the time dummy variable price 
index becomes difficult to predict if one considers that other influences are likely to simultaneously 
affect the estimated price-memory relationship over time. Thus, it may be difficult to assess even 
the direction of the biases inherent in the estimated price-product characteristics relationships 

and the bias imparted to the time dummy variable price index.12

The Imputation Hedonic Price Index Method

At the opposite end of the spectrum in terms of the number of price-product characteristic 
relationships estimated over time is the imputation hedonic price index method. This method begins 
by estimating a series of hedonic price regressions, one for each time period (rather than pooling 
the data across all time periods in a single regression as in the time dummy variable method):

As a result, a larger number of price relationships are estimated than in the case of the time dummy 
variable method. The imputation method estimates (T) times the number of price relationships—
one for every time period (βkt). 

12 As another example, bias may be introduced into a time dummy variable price index when relevant product characteristics are not 
measured by variables in the available data. For example, if home prices rise over time because more new and renovated properties are 
on the market (making these properties more valuable than before), but this “newness” is not measured, then a time dummy variable 
hedonic regression that restricts measured price-product relationships to be constant over time will impart this unobserved rising 
quality in the units sold at later points in time to the price index. This can exaggerate the increase in the overall estimated price level 
that is actually attributable to a higher quality of units sold at later points in time.
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The imputation hedonic price index is not directly calculated from the regressions summarized 
in equation (3a), but in two post-regression steps. In the first step, the price growth between each 
pair of time periods is calculated using the estimated price relationships evaluated at the average 

values of the product characteristics in each pair of time periods:13

In the second step, the imputation hedonic price index level for each time period is calculated by 
“chaining” (i.e., multiplying) together the price growth from the previous step for all time periods 
leading up to a given time period:

The advantage of this method is that it minimizes the bias in the resulting price index estimates 
compared to the time dummy variable method in situations where price relationships are changing 
over time. Estimating a separate regression for each time period allows the estimated price 
relationships to change in each and every period (as shown in equation (3a)). Thus, the resulting 
estimates of price growth between any two time periods reflect only the price relationships 
obtained in those two time periods (as shown in equation (3b)). This accounts for changes in the 
underlying price-product characteristic relationships over time. Additionally, the estimates of 
price growth between any two time periods reflect only the average characteristics of the units 
sold in those two time periods (as also shown in equation (3b)). This accounts for changes in the 
mix of characteristics in units of the good sold at different points in time. As a result, potential 
bias is minimized by providing the maximum flexibility for the estimation to reflect changes in 
the nature of the composite good over time.

In general, the drawback of the imputation hedonic price index method is that it may generate 
less-precise estimates than other methods because less data is used in the estimation at each point 

in time.14 In particular, the price relationships for each time period are estimated using only the 

13 Variants of the imputation hedonic price index differ in terms of how the average values of characteristics are evaluated. A Laspeyers 
price index uses the average values of characteristics in the initial period within each pair of time periods, while a Paasche index uses 
the average values from the subsequent period in each pair of time periods. This paper calculates a Generalized Hedonic Imputation 
Tornqvist index, which uses the average values of home characteristics based on geometric averages (weighted by the sample size of 
the time periods in each pair of time periods). The advantage of this is that it reflects the full (and typical) range of characteristics in 
paired time periods. See, for example, M. Silver and S. Heravi, “The Difference between Hedonic Imputation Indices and Time Dummy 
Hedonic Indices,” Journal of Business and Economic Statistics 25(2) (2007), 239–246. 

14 As noted in an earlier footnote, the precision of estimates tends to decline as fewer observations are used, as is the case when occurs 
restricting estimation to a subset of the available data associated with a single time period. However, precision of estimates could 
improve in the case that variation in the subsample of the data is less than in the rest of the data.
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portion of the total data set associated with that period. In other words, fewer data observations 
(or fewer “degrees of freedom”) are available to calculate the estimates for each time period. As a 
result, the estimated relationships may be statistically insignificant (i.e., the size of the estimate 
may be smaller than the variation in the portion of the data used to estimate the relationship). 
Further, the range of estimated price relationships across all the time periods covered by the 
data may be unstable, reflecting the imprecision of estimates for each period. As a result, the 
approach may fail to usefully summarize the underlying price relationships when they exist and 
make interpretation of such estimates problematic. Thus, estimating separate relationships for 
each and every time period to avoid potential bias is unwarranted if price relationships do not, in 
fact, change in each and every period, but instead exhibit stability over at least some time periods. 

The Adjacent Periods Hedonic Price Index Method

The adjacent periods hedonic price index method lies between the time dummy variable and 
imputation hedonic price index methods in terms of how much data is pooled when estimating 
price-product characteristic relationships, as well as price growth over time. This method estimates 
a separate regression across each pair of adjacent time periods covered by a data set. If there are 
10 separate time periods, then 9 regressions would be estimated: periods 1 and 2 together, periods 
2 and 3 together, periods 3 and 4 together, and so on. More formally:

The adjacent periods hedonic price index is calculated by chaining together the (T-1) price growth 
relationships estimated for the second period within each adjacent pair of time periods (αt+1) over 
time. In particular, the adjacent periods hedonic price index is equal to 1 in the first period and, 
for every period thereafter, is the multiple of the exponential of the estimated price levels in each 
period leading up to a given period. More formally:

For example, if the estimated coefficients for the dummy variable between the first two and second 
two adjacent pairs of periods are αt=2 = 0.176 and αt=3 = 0.100, then the estimated price level by the 
third period in the data is equal to (1 * exp(0.176) * exp(0.10))=1.318. This implies that prices are 
estimated to be 31.8 percent higher by the third time period than they were in the initial time period.
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The adjacent periods hedonic price index mitigates some weaknesses of the other methods 
discussed above in terms of bias and imprecision. Compared to the time dummy variable method, 
the adjacent periods method is less biased when price-product characteristic relationships change 
over time. This is because it allows for a different set of price relationships to be estimated for 
each pair of adjacent periods based on the characteristics observed in each pair of periods. In 
contrast, the time dummy variable method forces these relationships to be the same across all 
time periods. Compared to the imputation hedonic price index method, the adjacent periods 
method is likely to generate more precise estimates. This is because the adjacent periods method 
estimates relationships using data from the two paired time periods simultaneously. In contrast, 
the imputation hedonic price index method is constructed from two sets of estimated price 
relationships that are each based on data from only a single time period.

However, the adjacent periods method has theoretical drawbacks: it is always either biased or 

imprecise.15 When price relationships do, in fact, change between the two time periods included 
in a given adjacent pair, then estimating a single set of average price relationships for that pair 
is necessarily biased. On the other hand, when price relationships do not change between one 
or more time periods, even more precise estimates could be obtained by using more than a pair 
of adjacent periods to estimate a common set of relationships across all of these time periods.

A Hybrid Hedonic Approach for Modelling Market Shifts

The discussion above has compared hedonic price index methods in terms of how well each 
method performs statistically (in terms of bias and precision) in the presence (or absence) of 
market shifts in the underlying price-product characteristic relationships that drive the price of 
a composite good over time. Suppose for the moment that the timing of a market shift (or shifts) 

has already been established by economic and statistical analyses of a composite good.16 If so, 
a “hybrid” hedonic approach can be specified that will maximize the strengths of the methods 

discussed above in situations where there are market shifts over time.17 

Consider the implications of prior economic or statistical analysis that indicates that price-product 
characteristic relationships were stable between a pair (or across a series) of time periods. This 
implies that the price relationships in a pair (or series) of adjacent periods are similar enough that 
only a single set of common relationships need to be estimated for those time periods. In such a 
situation, the time dummy variable method would offer the strongest basis for estimating price 
relationships and price indices. Consider, on the other hand, prior economic and statistical analysis 
that indicates that price relationships were not stable and, in fact, changed between each and every 

15 See, for example, L. Auer and J.E. Brennan, “Bias and Inefficiency in Quality-Adjusted Hedonic Regression Analysis,” Applied Economics 
39(1) (2007), 95–107.

16 A discussion of how statistical tests can be applied to determine market shifts for a particular market is presented in the empirical 
section of this paper.

17 While researchers often develop specifications that explicitly model periods of stability and change in relationships over time, there 
is no commonly used term for this practice. The term “hybrid” is introduced here to describe this approach in a way that emphasizes 
how the approach combines the various hedonic methods discussed in this paper.
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time period. This implies that the price relationships are so different from period to period that 
they should be estimated by a different set of relationships for each period. In such a situation, 
the imputation hedonic method would offer the strongest basis for estimating price relationships 
and price indices. Finally, consider the implications of prior economic and statistical analysis that 
rejects the hypothesis of stability in relationships between some periods, but not others. In such a 
situation, a hybrid model that combines the dummy variable and imputation hedonic methods will 
offer the strongest basis for estimating price-product characteristic relationships and price indices. 

The hybrid approach can be implemented as a modification of the time dummy variable method 
by adding additional variables to account for different periods of market stability. These different 
periods will be referred to as “market regimes” and denoted in the equations that follow with 
subscripts r=1, 2, …R. To account for changes in price relationships between regimes, the hybrid 
method modifies the time dummy variable method by adding “interaction variables” (which are 
the product or “interaction” of two different variables). The same K product characteristic variables 
(Xk) included in the time dummy variable regression are included in the hybrid method. However, 
the hybrid model also includes an additional set of K interaction variables for each product 
characteristic (Xkr): one set for each regime after the first regime. These interaction variables 
are the product of each of the K product characteristic variables with each of the regime dummy 
variables (i.e., Xk * Dr). This adds K*(R-1) interaction variables to the model. In this way, the price 
relationships for the first regime are measured directly by the coefficients on the original set of 
price relationships (βk). The change in each of these K relationships in subsequent regimes relative 
to the first regime is captured by the interaction variables (βkr).18 

The hybrid method also adds variables to capture changes in overall price levels. Recall that the 
time dummy variable method includes a set of dummy variables for each time period (except the 
first time period in the data set), (Dt). These time dummy variables serve to capture the price 
level at different periods of time relative to the first period. The hybrid method takes a similar 
approach, but applies this concept within each market regime. Thus, the hybrid model contains a 
set of intercept variables for each market regime after the first regime (Dr) and a set of time dummy 
variables (Dt) for each time period within those regimes (except for the first time period in each 
regime). In this way, the estimated relationships on the time dummy variables (αt) measure the 
price growth within a regime relative to the first time period in a regime, in much the same way 
as they did in the time dummy variable method. The regime intercepts (αr) do not measure price 
growth directly, but are used in an imputation step to calculate price growth between regimes.

18 The total estimated effect of a price-product characteristic relationship in regime “r” is the sum of the relationship from the first regime 
plus the change in that relationship for regime “r” (i.e., β(k during r) = βk + βkr ). 
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Mathematically, the hybrid model is:

19

A hybrid hedonic price index is calculated in a few steps. For the first market regime, the price 
index is calculated in the same manner as the time dummy variable approach, directly from the 
estimated time dummy variable relationships (i.e., Hybrid Price Index(at t within r=1) = [exp(αt 
(r = 1))] for t>1). For the first period in the second market regime, the level of the price index is 
calculated by imputation. First, price growth is imputed using the regression estimates and average 

values of each product characteristic from the hybrid regression (as described in equation (3b)).20 
Next, this imputed price growth is chained (or multiplied) with the level of the price index as of 
the last period of the first regime (as described in equation (3c)). For subsequent time periods in 
the second market regime, the price index is calculated from the estimated time dummy variable 
relationships and chained to (or multiplied with) the price index level in the first period of the 

second market regime.21 The price index for later regimes is calculated in the same manner as the 
second market regime, always chaining price growth in the first period of a regime to the price 
index level at the end of the first market regime.

The advantage of this hybrid approach is that any bias in estimated price-product characteristic 
relationships is eliminated to the extent that it is it is known to exist (as established by prior 
economic and statistical analysis). Likewise, the precision of the estimated price relationships is 
likely to be maximized because as much of the data as possible is used to construct the necessary 
relationships. This approach is most appropriate for situations where the composite good being 
analyzed exhibits periods of stability broken by occasional shifts in the price relationships.

Summary of Hedonic Price Index Methods

Table 1 summarizes the hedonic methods described above in terms of the tradeoffs between bias 
and precision in the estimates of price-product characteristic relationships and the resulting price 
indices, when faced with changes in relationships over time. 

19 Equivalent estimates of price relationships can be obtained by estimating a separate time dummy variable model for each regime.

20 In particular, price growth between the last period in the first regime and the first period in the second regime is the estimated change 
in price-product characteristic relationships plus the difference in regime intercepts obtained from the hybrid regression (evaluated 
at the mean values of characteristics in the last period of the prior regime and first period in the next regime):

.

21 In particular, for all t within r=2 after the first time period in r=2, the Hybrid Price Index(t for r=2) = [(exp(αt = 1st in r2))*(exp(αt = t in 
r2, after first t in r2))]. See again, Silver and Heravi (2007). 
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An Application of Hedonic Methods to Home Sales in Oakland, 
California
Now that a foundation for understanding hedonic price regressions and hedonic price indices 
has been established, the paper provides an application of these methods using data on 12,946 
single-family home sales in Oakland, California, from mid-2003 to mid-2006.22 Studies of home 
prices offer a useful means for demonstrating the use of hedonic methods (i.e., hedonic price 
regressions and hedonic price indices). Homes are a composite good sold as a single unit, but 
comprise many different attributes that vary between units. Homes vary in size, configuration, and 
fixtures, and each has a unique location that offers access to different neighborhood amenities. 
As the analysis below will show, this housing market during this period experienced periods of 
both stability and change in price-product characteristic relationships. Thus, this data is well 
suited to demonstrate how the methods discussed above can contribute to an understanding of 
movements in housing pricing generally, as well as when and how price-product characteristic 
relationships change over time.

22 Data on home sales for 12,946 single-family homes in Oakland, California, from July 2003 through June 2006 were collected from the 
San Francisco Chronicle based on records filed with Alameda County in the prior week. These data include the home sale price, street 
address, square footage, and the year the home was built. Data was also collected from the US Census Bureau that summarizes the 
demographic characteristics of neighborhood residents. In addition, street maps were used to identify geographic features (such as 
access to the Bay Area’s light rail system, BART). Finally, area crime data was collected from the Oakland Police Department. 

Bias Precision

Hedonic 
Method

Potential 
Bias of 

Estimates

Number of Sets of Price-
Product Characteristic 

Relationships Estimated

Precision 
of 

Estimates

Data Used for 
Estimation

Price Index Estimation 
Technique

Time Dummy 
Variable Highest 1 set - 1 across all time periods Highest All time periods Set of dummy variables for 

each time period

Adjacent 
Periods Middle T-1 sets - 1 for each pair of time 

periods Middle A pair of time 
periods

Dummy variable for later 
period within each pair of time 

periods

Imputation Lowest T sets - 1 for each time period Lowest A single time 
period

Imputated from price level 
predicted by regressions for 

each time period

Hybrid Lowest 1 set for each period of market 
stability Highest

All time periods 
in a period of 

market stability

Set of dummy variables over 
periods of market stability, and 
imputation between periods of 

market stability

Table 1: Tradeoff between Bias and Precision of Estimates for Hedonic Methods Applied 
to Data Over Time
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Housing Characteristics Measured

The characteristics of the homes measured in the hedonic regressions presented below are 
summarized in Table 2. The characteristics include measures associated with: a) individual housing 

units (e.g., square feet, age of home, relative size compared to other homes in a neighborhood),23 
b) the demographic characteristics of the neighborhood where the home is located (e.g., the 
percentage of minority residents in the Census tract where the home is located as of the 2000 US 
Census), and c) locational features of the neighborhood where the home is located (e.g., light rail 
access, adjacent cities, and local crime rates). Table 2 shows that there is a great deal of variation in 
characteristics from one home to another. This illustrates why a hedonic approach is appropriate for 
an analysis of home prices—it is designed to account for multiple varying product characteristics.

23 The relative size of a home compared to other homes in a neighborhood has been shown to matter to home buyers. See, for example, 
Turnbull et al. (2006).
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Mean Standard 
Deviation Minimum Maximum

Home Sale Price $520,018 $246,040 $80,000 $6,750,000

Unit Characteristics

Square Feet of Living Area 1,514 684 504 4,493

Age of House in Decades 6.8 2.6 0.0 12.1

Percent Smaller than Average House 23.3% 14.1% 0.0% 77.8%

Percent Larger than Average House 38.0% 37.8% 0.0% 308.7%

Locational Demographics

Share of Residents Below Poverty Line (in 
2000)

17.9% 11.0% 1.8% 52.1%

Resident's Median Household Income (in 
2000)

$49,091 $26,472 $10,268 $133,272

Percent Black Residents in 2000 37.7% 21.6% 3.0% 78.3%

Percent Hispanic Residents in 2000 21.1% 16.1% 3.1% 71.9%

Percent Asian Residents in 2000 11.4% 10.5% 1.1% 77.1%

Violent Share of Reported Crimes 25.0% 14.4% 0.0% 63.9%

Any Drug Crimes Reported 79.1% 40.7% 0.0% 100.0%

Locational Features

Downtown 0.5% 7.3% 0 1

BART Stop 8.7% 28.2% 0 1

Highway Exit 49.3% 50.0% 0 1

Berkeley Border 6.0% 23.7% 0 1

Piedmont Border 7.3% 26.1% 0 1

San Leandro Border 9.5% 29.3% 0 1

Hill Border 12.2% 32.7% 0 1

Other Statistics

Number of Census Tracts 103

Observations 12,946

Sources: Home sales information is from weekly reports printed in the San Francisco Chronicle, which summarize recorded home sales 
information filed with Alameda County in the prior week. Demographic data is from the US Census Bureau. Crime data is from the Oakland 
Police Department website. Locational features are based on maps of the City of Oakland and surrounding area.

Table 2: Summary Statistics for Observed Variables for Oakland Single-Family Home Sales 
July 2003–June 2006
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The hedonic regressions estimated also include a set of dummy variable or “fixed effect” 
indicators for each neighborhood (as defined by Census tract). These fixed effects provide a 
separate intercept for the level of prices in each neighborhood where a home is located. This 
serves to indirectly capture the average impact on prices associated with Census tract-specific 
time-invariant neighborhood characteristics unique to a location that is not captured by the 
directly measured product characteristics.24

Testing for Stability of Price-Product Characteristic Relationships over Time

As concluded above, the choice of which hedonic method to apply in the analysis of a composite 
good in a particular market situation depends on economic and statistical analysis that has 
determined when price product-characteristic relationships were stable versus changing over time. 
From an economic perspective, it is clear significant changes in market forces were occurring in 
the housing market during the span of this data from mid-2003 to mid-2006. Nationwide, US home 
prices experienced an unprecedented rise driven by expansion of mortgage credit and subprime 

mortgage products.25 Regionally, a growing economy with rising wages would be expected to alter 

patterns of home buying in local housing markets (i.e., gentrification).26 However, these broad 
economic trends do not suggest a particular point in time when there may have been a discrete 
shift (if any) in the housing market in Oakland during the period studied. Therefore, this section 
considers how statistical tests can be used to assess whether (and when) market shifts may have 
occurred in the pricing of a composite good. 

24 See, for example, Hill (2011). As an example of how Census tract fixed effects can capture effects associated with a particular area, 
consider that when Census tract fixed effects were added to the model, the estimated negative relationships between housing prices 
in crime variables became insignificant. Thus, certain higher crime areas in the city are located in particular Census tracts, and so the 
inclusion of Census tract fixed effects captures this relationship.

25 For example, the “Financial Crisis Inquiry Report” (at p. xvi) issued in 2011 described the nationwide rise in housing prices during 
this period as a “bubble—fueled by low interest rates, easy and available credit, scant regulation, and toxic mortgages”; the National 
Commission on the Causes of the Financial and Economic Crisis in the United States, “The Financial Crisis Inquiry Report,” Financial 
Crisis Inquiry Commission, pursuant to Public Law 111-21 (January 2011). In contrast, economic studies conducted contemporaneously 
during this period as home prices were still rising found only limited evidence of an unsustainable “bubble” in home prices for a limited 
number of higher-priced markets, including San Francisco. See for example, K.E. Case and R.J. Shiller, Is There a Bubble in the Housing 
Market? Brookings Papers on Economic Activity 2 (2004), 299–362. See also, C. Himmelberg, C. Mayer, and T. Sinai, “Assessing High 
House Prices: Bubbles, Fundamentals and Misperceptions,” Journal of Economic Perspectives 19(4) (2005), 67–92.

26 See for example, Veronica Guerrieri, Daniel Hartley, and Erik Hurst, Endogenous Gentrification and Housing-Price Dynamics, Working 
Paper 10-08R, Federal Reserve Bank of Cleveland (March 2012), available at: https://www.clevelandfed.org/newsroom-and-events/
publications/working-papers/working-papers-archives/2010-working-papers/wp-1008-endogenous-gentrification-and-housing-price-
dynamics.aspx 

https://www.clevelandfed.org/newsroom-and-events/publications/working-papers/working-papers-archives/2010-working-papers/wp-1008-endogenous-gentrification-and-housing-price-dynamics.aspx
https://www.clevelandfed.org/newsroom-and-events/publications/working-papers/working-papers-archives/2010-working-papers/wp-1008-endogenous-gentrification-and-housing-price-dynamics.aspx
https://www.clevelandfed.org/newsroom-and-events/publications/working-papers/working-papers-archives/2010-working-papers/wp-1008-endogenous-gentrification-and-housing-price-dynamics.aspx


 30

While many statistical tests may be used to identify the nature of market shifts in the pricing of 

a composite good, the discussion below focuses on the use of Chow tests.27 Chow tests have been 
used in the hedonic literature for this purpose, and the hypotheses considered by Chow tests can 

be framed in the context of the adjacent periods hedonic approach that was discussed above.28

In the adjacent periods framework, Chow tests compare the amount of variation in a composite 
good’s price that is explained by an adjacent periods hedonic regression (across two time periods) 
with the alternative amount of variation that is explained by separate hedonic regressions 
(estimated separately for each of the adjacent time periods). The hypothesis of the Chow test is 
that the variation explained by an adjacent periods regression (across a pair of time periods) is 
statistically no different than the variation explained by two separate regressions for each period. 
When this hypothesis is rejected, it may reflect the presence of a market shift between the two 
periods considered. This can occur when the separately estimated price relationships for the 
two time periods are sufficiently different in magnitude. In such a situation, an adjacent periods 
regression that estimated a single average (and biased) relationship across the two time periods 
would fail to capture these differences thereby explaining less variation in a composite good’s 
price than separate regressions for each time period. It is important to note that the hypothesis 
of a Chow test is fairly broad. The Chow test considers whether more variation in the price of 
the composite good is explained by a model estimated across two periods versus two models 
estimated separately for each time period. Thus, a change over time in just one of the price-
product characteristic relationships could lead to a rejection of the hypothesis of the Chow test, 
even if all other relationships are stable over time. In addition, even if there is no change in any 
of the price relationships, the hypothesis of the Chow test can still be rejected in the presence of 
“heteroscedasticity,” which is a situation in which the overall variation in the data changes over 
time irrespective of the magnitude of the pricing relationships. 

There are other statistical tests that may be informative. For example, a Wald test focuses more 
narrowly on whether particular price relationships (selected by the researcher) are stable as opposed 

to changing.29 However, without prior hypotheses about which particular product characteristics 
may be driving market shifts (if any) for this data, it is premature at this stage to specify more 
pointed hypotheses. That said, to the extent that the Chow tests detect changes in the amount of 
variation in housing prices over time, a further step can be taken in an analysis to verify that there 

27 The Chow test is an F-test that determines the statistical significance of the difference in the variation explained by a restricted versus 
an unrestricted regression based on the sum of squared residuals from these regressions. Under the assumption of homoscedastic 
variance, the Chow test can evaluate the hypothesis that none of the regression coefficients vary between subgroups within a data 
set. The Chow test formula for testing whether G subgroups of data can be treated in common regression model that estimates a 
single, common set of K coefficients across all G groups is: [(ESSpooled – Σgroups ESSgroup)/(Kpooled - Σgroups Kgroup)]/(Σgroups 
ESSgroup/(n- Σgroups Kgroup) ~ F[(Kpooled - Σgroups Kgroups), (n- Σgroups Kgroup)], where ESS is the sum of squared residuals for 
pooled or data subgroups. See again Pindyck and Rubinfeld (1991).

28 See, for example, Chwelos et al. (2008). See also, for example, E.R. Berndt and N.J. Rappaport, “Price and Quality of Desktop and Mobile 
Personal Computers: A Quarter Century Historical Overview,” American Economic Review 91(2) (2001), 268–73. 

29 The Wald test is based on a Chi-Square test, which account for the variance in the estimated coefficients and can be specified to test 
selected price-product characteristic relationships in a hedonic setting. See for example, A. Pakes, “A Reconsideration of Hedonic Price 
Indices with an Application to PC’s,” The American Economic Review 93(5) (2003), 1578–1596.



 31Unravelling Market Shifts

is also evidence of changes in specific price relationships before and after a potential market shift. 
This can be accomplished by directly examining the price-product characteristic relationships 
estimated by the hybrid hedonic regression that models price relationships before and after the 
market shift suggested by the results of the Chow tests. Thus, the analysis presented below may 
generally be viewed as a preliminary investigation of market shifts for this data. Based on the results, 
subsequent research can consider statistical tests that focus on particular price relationships and 
test for other patterns of variation in the data in order to better define the nature of any market 
shifts uncovered in this analysis.

With those caveats, Table 3 shows the results of Chow tests of whether there are (or are not) 
statistically significant changes in the variation in housing prices over time.30

30 The adjacent periods regressions across each pair of adjacent periods include an indicator for the price level in the second period 
in each adjacent pair of time periods. Under this specification, the Chow test does not assume (or test for) stability in the price level 
between time periods, as general inflation in prices over time is expected.

Tests of Stability between 
Adjacent Periods

Tests of Stability across 
Multiple Time Periods

Year and 
Quarter

Home 
Sales in 
Quarter

F-Statistic 
of Chow 

Test

Probability 
that 

Relationships 
Are Stable

F-Statistic of 
Chow Test

Probability 
that 

Relationships 
Are Stable

[A] [B] [C] [D] [E]

1.02

[F]

0.39

2003 Q3 721 n/a n/a
2003 Q4 865 0.69 0.99
2004 Q1 1,012 0.96 0.59
2004 Q2 990 0.97 0.56
2004 Q3 1,321 0.95 0.63
2004 Q4 1,441 1.40 0.01 *

1.35 0.00 *

2005 Q1 1,074 1.04 0.37
2005 Q2 1,240 0.80 0.93
2005 Q3 1,316 1.17 0.12
2005 Q4 1,187 0.92 0.70
2006 Q1 810 0.87 0.80
2006 Q2 969 1.21 0.08

* Indicates a rejection of the hypothesis that adjacent (or multiple) quarters have the common parameters (and/or variation) based on 
a Chow test at the 5% statistical significance level. To be precise, the p-values shown in columns [D] and [F] represent the likelihood of 
obtaining the measured Chow test statistic under the hypothesis that as much variation can be explained by a single model estimated 
across time periods as can be explained by separate models estimated for each time period.

Table 3: Chow Tests of Market Shifts over Time
Chow tests comparing the variation explained by a hedonic regression model that restricts price-product 
characteristic relationships to be the same over time with models that allow price relationships to change 
between time periods
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Columns C and D of Table 3 show the results of 11 Chow tests of whether the amount of variation 
in Oakland home prices that can be explained by hedonic models estimated by adjacent periods 
is different that the amount estimated separately across adjacent periods. As indicated by the 
* in column D, just 1 of the 11 tests rejects the Chow test hypothesis that statistically the same 
amount of variation is explained by an adjacent periods hedonic regression as by separate hedonic 
regressions for the two periods. This result suggests that the Oakland housing market was fairly 
stable from quarter to quarter, except between the third and fourth quarters of 2004. This could 
reflect the timing of a discrete “break” in price relationships between the third and fourth quarters 
of 2004, but is not sufficient to establish that. 

To explore whether there was stability over longer periods of time, before and after the “break” 
suggested by the series of Chow tests for adjacent periods, tests were also conducted across 

multiple time periods.31 Columns E and F of Table 3 show the results of two Chow tests conducted 
across two different series of time periods. The top panel shows the results of a Chow test across 
the periods before the fourth quarter of 2004. The bottom panel shows the results of a Chow test 
across all the periods from the fourth quarter of 2004 onward. 

Across the five time periods from the start of the data in Q3 2003 to Q3 2004, the Chow test does 
not detect any statistical evidence that the variation explained by a hedonic regression across time 
periods is different than that explained by separate regressions for each time period. This is consistent 
with the presence of an initial market regime with stable pricing relationships over this period. 

In contrast, the null hypothesis of stability tested by a Chow test is rejected across all seven 
time periods from Q4 2004 to the end of the data in Q2 2006. While not shown, a series of tests 
that sequentially add time periods beginning with Q4 2004 indicates that the stability of pricing 
relationships is first rejected once five time periods are combined (i.e., across the five time periods 
from Q4 2004 through Q4 2005). This suggests more gradual change in price relationships over time 
during the second regime. Returning to the pairwise Chow tests, the probability that relationships 
were stable across adjacent pairs of time periods from Q4 2004 onward hit its lowest point (at 
8 percent) between the last two quarters of the data, Q1 and Q2 2006. Based on these results, the 
period from Q4 2004 onward is divided into second and third regimes for purposes of specifying 
a hybrid hedonic model, with the third regime consisting of a single time period. While this does 
not explicitly model what may be a more gradual change in price relationships, it will provide an 
opportunity to demonstrate how the price index for a single terminal time period is calculated.

31 Since changes in price relationships may be gradual, the changes may not be large enough for a Chow test across just two periods 
to reject the hypothesis of stability in these relationships. Therefore, it is important to test for stability across series of multiple time 
periods, even when the adjacent-pair tests do not detect changes in relationships. For example, Chwelos et al. (2008) found that the 
Chow tests of the hypothesis that price-product characteristic relationships were the same could not be rejected for any pair of time 
periods. However, they also found that the hypothesis that price-product characteristic relationships were the same could be rejected 
when tested across multiple time periods. A Chow test across multiple time periods is a simple extension of the Chow test between two 
time periods. It compares the variation in the price of the composite good explained by separate regressions for multiple time periods 
with the variation explained by a single regression across all time periods. 
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A Hybrid Model with Two Market Shifts

Following the structure of the hybrid model presented in Section III.D., the data is divided into 
three market regimes over which price-product characteristic relationships are held fixed and 
unchanging. For the first regime ( from Q3 2003 through Q3 2004), the price relationships are 
estimated by a common set of relationships. For the next regime ( from Q4 2004 through Q1 2006), 
the changes in price relationships (relative to the relationships estimated for the first regime) are 
estimated by a set of interaction variables. Similarly, for the last regime (Q2 2006), the changes in 
price relationships (relative to the relationships estimated for the first regime) are estimated by 
another set of interaction variables. 
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"Initial Period 
Relationships

Q3 2003–Q3 2004"

"Second Regime 
Relationships

Q4 2004–Q1 2006"

"Last Period 
Relationships

Q2 2006"

Variable Coef. t-value Coef. t-value Coef. t-value

Unit Characteristics

Sq. Ft. of Living Area (1,000s) 0.20 2.4 * 0.01 0.2 -0.05 -0.64

Sq. Ft. of Living Area (1,000s) 
Squared

-0.01 -0.6 0.00 -0.3 0.02 1.17

Age of House in Quarter of 
Century

-0.01 -1.3 0.00 -0.2 -0.03 -3.32 *

Percent Smaller than Average 
House

-0.04 -0.4 0.08 0.8 0.14 0.80

Percent Smaller than Average 
House Squared

-0.52 -5.3 * -0.04 -0.2 -0.27 -0.98

Percent Larger than Average 
House

0.11 1.8 -0.04 -0.9 -0.11 -1.67

Locational Demographics

10% Higher Share of 
Residents in Poverty

-0.01 -0.4 0.00 0.60 0.04 3.19 *

$10,000 Increase in Median 
Income

0.04 5.1 * 0.00 0.63 0.01 0.81

10% Higher Share of Black 
Residents in 2000

-0.05 -6.1 * 0.02 5.00 * 0.03 3.63 *

10% Higher Share of Hispanic 
Residents in 2000

-0.07 -7.2 * 0.02 3.94 * 0.03 3.06 *

10% Higher Share of Asian 
Residents in 2000

-0.05 -4.0 * 0.02 3.74 * 0.03 2.57 *

10% Higher Violent Share of 
Crimes 

0.00 -0.6 0.01 0.83 -0.02 -1.93

Any Drug Crimes Reported 0.00 0.1 0.00 0.16 -0.01 -0.38

Locational Features

Downtown -0.06 -0.8 -0.02 -0.4 -0.04 -0.72

BART Stop 0.06 1.2 0.02 0.9 0.09 2.78 *

Highway Exit 0.02 0.4 0.01 0.8 -0.03 -1.51

Berekeley Border -0.05 -1.4 0.04 1.9 0.05 1.39

Piedmont Border -0.11 -1.9 0.05 2.2 * 0.01 0.31

San Leandro Border -0.18 -3.6 * -0.01 -1.0 -0.01 -0.52

Hill Border -0.16 -2.8 * 0.03 1.4 -0.02 -0.46

Observations 12,946

Adjusted R-Square 0.781

Price relationships shown are based on the estimated coefficients from a log-linear hedonic home price regressions including housing unit and 
location characteristics (shown) and time and Census tract fixed effects (not shown). Price relationships shown are transformed to represent 
the percentage change in housing prices associated with a unit change in the characteristic (i.e., price relationship shown = exp(βk) - 1).

*Indicates that the estimated relationships are statistically different from zero at the 5% level of significance.

Table 4: Price-Product Characteristic Relationships Based on Hybrid Hedonic Regression
(model also includes dummy indicators for each neighborhood/Census tract)
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Table 4 summarizes the estimated price-product characteristic relationships for each of the three 
regimes estimated by the hybrid hedonic regression model. The relationships are qualitatively 
reasonable and often statistically significant by conventional measures. For example, the model 
estimates that Oakland home prices rose by 20 percent for each 1,000-square-foot increase in living 
area.32 After the first regime, estimated changes in the relationship between price and square feet of 
living area are not statistically significant. This indicates that the initial relationship remained stable 
across the span of the data. Similarly, smaller homes than average within a neighborhood are found 
to fetch lower prices (consistent with previous literature33), and this does not change in later regimes.

Demographic characteristics of neighborhood residents are also qualitatively reasonable and 
statistically significant. However, unlike the relationships between price and living area, these 
relationships changed between market regimes. During the initial regime, home prices are 
estimated to have a 4 percent to 7 percent discount when sold in neighborhoods with higher 
shares of minority residents. However, this relationship weakened by about 2 percentage points 
during the second regime from Q4 2004 to Q1 2006. The relationship weakened still further in the 
last period of the data (by an additional 1 percent relative to the initial regime). Further, homes in 
neighborhoods with historically higher shares of residents below the poverty line appreciated by 
4 percentage points in the last period of the data. While it is not clear why demand for properties 
in historically higher-minority (and higher-poverty) neighborhoods increased after the first regime, 
it does demonstrate a shift in market forces affecting neighborhoods with these demographic 
characteristics. This is a topic for further research.

Home price relationships changed for other home characteristics as well. In the second regime, 
homes sold in Census tracts bordering the city of Piedmont (a relatively desirable, higher-priced 
area surrounded on all its borders by the city of Oakland) earned a 5 percent premium, as buyers 
likely sought homes near the amenities of this city. In the last period, homes near light-rail BART 
(Bay Area Rapid Transit) stops earned a 9 percent premium, which might reflect an influx of home-
buying professionals seeking access to jobs across the metropolitan area. Also in the last period, older 
homes sold at a 3 percent discount for each additional quarter of a century in age, which might reflect 
the condition of homes purchased in areas where the stock has deteriorated over time. As will be 
discussed in the next section, these changes coincided with generally rising prices, reflective of rising 
demand for homes. Thus, gentrification of historically minority (and higher-poverty) neighborhoods 
may have played some role in driving the market shifts observed in this data.

32 The data contained information on the number of bedrooms in each home sold. However, the relationship between home prices and 
bedrooms was insignificant and therefore was excluded from the model. The inclusion of total square feet of space appears to be 
sufficient to capture the value of space for Oakland home buyers, including number of bedrooms.

33 See again, Turnbull et al. (2006).
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While not summarized in Table 4, the hybrid model also included indicator variables for each time 
period and regime (which are used to calculate a hedonic price index) and for each neighborhood 
Census tract (to capture unmeasured neighborhood features that affected home prices). Overall, 
the hybrid model has an adjusted R square of 0.78, indicating the regression model overall captured 
a substantial portion of the variation in home prices.

Hedonic Price Indices for Oakland Home Sales

This section compares the performance of the price indices estimated by the hedonic methods 
presented in the last section of this paper when applied to data on Oakland home sales. Columns 
C through F of Table 5 show hedonic price indices calculated by the time dummy variable method, 

imputation method (without neighborhood fixed effects),34 adjacent periods method, and hybrid 
method. Over the span of the data, each price index rises by 47 percent to 49 percent overall 
(relative to the initial, base time period). 

34 Neighborhood fixed-effect indicators are excluded from the hedonic regressions used to calculate the imputation price index here 
because the inclusion of approximately 100 such fixed effects in regressions limited to data for a single quarter at a time resulted in 
overspecified models that estimated unstable relationships over time.

Year and 
Quarter

Home Sales 
in Quarter

Time 
Dummy 
Variable 
Hedonic 

Price Index

Imputation 
Hedonic Price 
Index(without 
neighborhood 
fixed effects)

Adjacent 
Periods 
Hedonic 

Price Index

Hybrid 
Hedonic Price 

Index
[A] [B] [C] [E] [F] [G]

2003 Q3 721 1.00 1.00 1.00 1.00
2003 Q4 865 1.02 1.03 1.03 1.03
2004 Q1 1,012 1.04 1.04 1.05 1.04
2004 Q2 990 1.11 1.11 1.12 1.11
2004 Q3 1,321 1.17 1.17 1.17 1.17
2004 Q4 1,441 1.21 1.21 1.20 1.22 +
2005 Q1 1,074 1.24 1.26 1.24 1.25
2005 Q2 1,240 1.34 1.35 1.33 1.35
2005 Q3 1,316 1.40 1.41 1.40 1.42
2005 Q4 1,187 1.44 1.45 1.44 1.46
2006 Q1 810 1.46 1.46 1.45 1.48
2006 Q2 969 1.48 1.49 1.47 1.47 +

+ The change in the price level from Q3 to Q4 2004 and Q1 to Q2 2006 is estimated using hedonic imputation, since Chow tests indicate 
statistically significant changes in price-product characteristic relationships between these adjacent quarters. Price growth in other 
quarters is estimated by the time dummy variable method. Overall price index levels are obtained by chaining these price growth 
estimates from imputation index levels before or after that are generated by the time dummy variable method.

Table 5: Hedonic Price Indexes Estimated by Various Methods and Tests for Changes in 
Price-Product Characteristic Relationships between Adjacent Periods
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The performance of the hedonic price indices is most easily compared visually in Chart 1, which 
plots these price indices side by side. Regardless of the index considered, the second regime ( from 
Q4 2004 to Q1 2006) may be described as a “price bubble” in the sense that price growth escalated 
during this regime compared to the initial regime, averaging about 5 percent per quarter compared 
to 4 percent in the initial regime.

During the initial regime, the hybrid hedonic index is nearly identical to the other indices. However, 
in the second regime, the hybrid index is persistently higher and measures price levels as 3 index 
points higher than the other indices by its last period. It then converges afterwards. The higher level 
of prices estimated by the hybrid model does not quite exceed the 95 percent confidence interval 
of the estimates of the time dummy variable hedonic method ( for which confidence intervals are 
readily computed since price index levels are not based on independent estimates from different 
time periods). However, the fact that the hybrid model offers a better statistical fit than the other 
hedonic methods (because it captures statistically significant changes in price-product characteristic 
relationships after the first regime) generates confidence that the point estimates provided by the 
hybrid hedonic price index offer the best estimates of the extent of the price bubble.

Time Dummy Variable Hedonic Price Index

Imputation Hedonic Price Index without Neighborhood Fixed Effects

Adjacent Periods Hedonic Price Index

Hybrid Hedonic Price Index
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Chart 1: Hedonic Price Indexes for Oakland CA Home Sales by Quarter

Source: Estimates in Table 5.
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Conclusion
Various hedonic methods are available to analysts, each approach with various strengths and 
weaknesses. The benefits and costs of the available approaches are explored by using an empirical 
application to Oakland, California housing prices from mid-2003 to mid-2006. In particular, a home’s 
location (in historically minority areas), rather than particular home attributes (such as size), is found 
to be the primary driver of market shifts in home prices beginning at the end of 2004. The price indices 
estimated by the hybrid model show that this coincided with a housing price bubble where price 
growth escalated along with these changes in price relationships until the last period of the data.

A more thorough investigation of the nature of the market shifts described in the analysis above 
may yield additional insight. Future research on the topic may wish to consider alternative methods 
for isolating the particular factors associated with market shifts. For example, Wald tests can be 
used to determine how particular sets of explanatory variables changed over time (whether by 
discrete breaks or more gradual change). Tests for heteroscedasticity can be conducted to explore 
whether patterns of overall variation changed over time irrespective of price-product characteristic 
relationships. Finally, it would be interesting to identify the reasons for the market shifts observed 
in this housing market. Could these market shifts be explained by expanding the existing models 
to include additional information on home characteristics (e.g., recent renovations that add 
bathrooms or other features to a unit) or perhaps by external market factors (e.g., changes in the 
availability of subprime financing and neighborhood demographic change)?
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BEWARE: The Road Signals Are Showing a 
Green Light for Increased Future Oversight and 
Enforcement of Medicaid Managed Care Fraud* 

Jacqueline C. Baratian, Esq.

Melissa J. Hulke, CPA**

Introduction
Historically, the government’s enforcement of fraud and abuse statutes has been aimed at healthcare 
providers, manufacturers, and, to a certain degree, Medicare Advantage plans. However, that dynamic 
is starting to change as more federal and state government money flows into managed Medicaid. 
Numerous government agencies are signaling that an increase in enforcement of managed Medicaid 
fraud is on the horizon, specifically targeting Medicaid managed care organizations (MCOs). 

The government’s use of the federal False Claims Act (FCA) and state false claims laws1 are key 
weapons in its arsenal when pursuing providers and MCOs.2 The newly issued 1,425-page managed 
Medicaid final rule authored by the Centers for Medicare and Medicaid Services (CMS) (Final Rule) 
will pave the way towards enhanced data mining capabilities of the government for managed 
Medicaid, which is expected to bring enforcement of Medicaid MCOs in line with Medicare 
Advantage plans. We begin with an overview of Medicaid and managed Medicaid. 

* Originally published in AHLA Connections, American Health Lawyers Association (July 2016), https://www.healthlawyers.org/News/
Connections/Pages/default.aspx.

**  Jacqueline C. Baratian is a partner at Alston & Bird, LLP in Washington, DC. Ms. Baratian advises clients on regulatory and litigation 
aspects of the health care industry with a particular emphasis on fraud and abuse, corporate compliance, qui tam actions, and Medicare 
and Medicaid reimbursement. 

 Melissa J. Hulke, CPA/ABV/CFF, CHFP, MBA is a director in BRG’s Health Analytics Practice in Phoenix, Arizona. Ms. Hulke provides 
data analytics, forensic accounting, and expert witness services, with an emphasis on healthcare reimbursement, to health insurers, 
providers and their legal counsel in litigation, investigations, and compliance matters.

1 OIG Guidelines for Evaluating State False Claims Acts, OIG, State False Claims Act Reviews (https://oig.hhs.gov/fraud/state-false-claims-act-
reviews/index.asp) (Twenty-nine states have false claims acts that qualify for an incentive under section 1909 of the Social Security Act).

2 William H. Jordan, Jacqueline C. Baratian, and Brian Stimson - Alston & Bird LLP, “Managed Medicaid and the Increasing Exposure of 
Managed Care Organizations Under the False Claims Laws,” Health Lawyers News (March 2009), at 20-25. Enforcers have historically 
prosecuted MCOs (and contracting providers) under the federal False Claims Act (FCA) and state false claims laws for allegedly 
submitting claims for services they did not provide, keeping overpayments to which they are not entitled, and making false statements 
to the government. In more recent years, the government has sought to impose liability for attempts to increase profits by suppressing 
utilization, denying care, submitting inaccurate encounter data, denying coverage to less healthy enrollees or enrollees who may pose 
higher costs, or inappropriately marketing benefits. The potential theories continue to grow.

https://www.healthlawyers.org/News/Connections/Pages/default.aspx
https://www.healthlawyers.org/News/Connections/Pages/default.aspx
https://oig.hhs.gov/fraud/state-false-claims-act-reviews/index.asp
https://oig.hhs.gov/fraud/state-false-claims-act-reviews/index.asp
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Medicaid Program
Medicaid serves as a safety net for the Nation’s 
most vulnerable populations.3 Medicaid is jointly 
funded by the federal and state governments with 
the federal government funding an estimated 60%4 
of expenditures from 2014 forward.5 The Medicaid 
program covers nearly 72 million enrollees,6 with 
enrollment projected to reach 79 million and 
expenditures to reach $835 billion by 2023, as 
shown in Figure 1.7 Medicaid is administered at 

the state level and is overseen at the federal level by CMS within the Department of Health and 
Human Services (HHS). Each of the 50 states and the District of Columbia operates their own 
unique Medicaid programs, which vary in the way healthcare is delivered, financed, reimbursed, 
and overseen.8 The variability is exacerbated by 32 states expanding Medicaid under ACA.9 Such 
variation presents a host of unique federal and state oversight and enforcement challenges. 

Managed Medicaid 
Further complicating the Medicaid landscape, 
State Medicaid agencies contract with MCOs to 
provide comprehensive health services in return 
for a fixed, prospective, capitated payment for each 
enrolled beneficiary. Managed Medicaid increasingly 
dominates state Medicaid programs, and there 
continues to be a steady increase in managed

3 GAO-15-290, High-Risk Series: An Update (February 2015), at 366. See also, HHS, CMS Financial Report, FY 2015 (Orig. Pub. Date: Nov. 
9, 2015): Keeping Us Healthy for 50 Years (2015), at 6 (Medicaid serves children in low-income families (43%), low income individuals 
(34%), the disabled (15%), and the elderly (8%)).

4 GAO-15-677, Medicaid: Key Issues Facing the Program (2015), at 1.

5 Christopher J. Truffer, FSA, MAAA, Actuarial Report on the Financial Outlook for Medicaid, HHS/CMS/OACT, CMS Financial Report 
(2014), at 24.

6 CMS, Medicaid Managed Care Enrollment and Program Characteristics (2014), prepared by Mathematica Policy Research (Spring 2016), 
at 17.

7 Christopher J. Truffer, FSA, MAAA, Actuarial Report on the Financial Outlook for Medicaid, HHS/CMS/OACT, CMS Financial Report 
(2014), at 24.

8 GAO-15-677, Medicaid: Key Issues Facing the Program (2015), at 2.

9 The Henry J. Kaiser Family Foundation, Status of State Action on the Medicaid Expansion Decision as of March 14, 2016 (http://kff.org/
health-reform/state-indicator/state-activity-around-expanding-medicaid-under-the-affordable-care-act/).

Figure 1: Historical and Projected 
Medicaid Enrollment and Expenditures 
1966 to 2023

Figure 2: Share of Medicaid Enrollees in 
Managed Care 2000 to 2014

http://kff.org/health-reform/state-indicator/state-activity-around-expanding-medicaid-under-the-affordable-care-act/
http://kff.org/health-reform/state-indicator/state-activity-around-expanding-medicaid-under-the-affordable-care-act/
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Medicaid enrollees, as shown in Figure 2, 
10and corresponding expenditures. The old 
adage will likely hold true that government 
enforcement initiatives will follow the money.

Signals of Increasing 
Government Enforcement
In 2015, the Government Accountability 
Office (GAO) reported that the size, growth, 
and diversity of the Medicaid program make 

it particularly vulnerable to improper overpayments for services that were not medically necessary 
or that were billed but not provided. HHS reported that improper Medicaid payments totaled 
$17.5 billion in fiscal year 2014.11 Historically, state program integrity units and Medicaid Fraud 
Control Units (MFCUs) focused their efforts on Medicaid fee-for-service claims. Recently, however, 
the GAO has indicated that close examination of program integrity in managed Medicaid is of 
growing importance to the federal government given the increase in the number of Medicaid 
enrollees, the growth of managed Medicaid, and the federal government’s increasing share of 
Medicaid expenditures.12 

Also in 2015, the GAO identified the key issues facing the Medicaid Program. The GAO noted 
that the “[g]rowth of managed care and states’ exploration of new models of health care delivery 
systems ... will further heighten the need for program oversight.” 13 The GAO further expounded 
on the importance of having reliable data to help understand patterns of managed care utilization 
and the impact on enrollees’ access to care.14 

The 2016 HHS Office of Inspector General (OIG) Work Plan, which indicates where OIG will 
prioritize its investigative resources, identifies key areas of focus for Medicaid MCOs, signaling 
a focus on data, medical loss ratios, and program integrity, among other issues. From a program 
integrity perspective, the OIG signaled that it will focus on whether Medicaid MCOs have identified 
and addressed incidents of potential fraud and abuse. In addition, the OIG will review state 

10 Source for 2000 to 2013 data: CMS, Medicaid Managed Care Trends and Snapshots 2000-2013, Mathematica Policy Research, at 5 (citing 
Medicaid Managed Care Enrollment Reports from 2005-2012 and Medicaid Managed Care Enrollment and Program Characteristics, 
2013, which includes in managed care: MCOs, primary care case management, managed long-term services and supports, behavioral 
health organizations, prepaid inpatient health plans, prepaid ambulatory health plans, dental, transportation program of all-inclusive 
care for the elderly, and other). Source for 2014 data: CMS, Medicaid Managed Care Enrollment and Program Characteristics, 2014, 
prepared by Mathematica Policy Research (Spring 2016), at 23. In 2014, 61% of Medicaid enrollees were enrolled in comprehensive 
managed care. Comprehensive managed care is defined as MCOs and programs of all-inclusive care for the elderly.

11 GAO-15-677, Medicaid: Key Issues Facing the Program (2015), at 2, 5.

12 GAO-14-341, Medicaid Program Integrity: Increased Oversight Needed to Ensure Integrity of Growing Managed Care Expenditures (2014), 
at preamble, 12.

13 GAO-15-677, Medicaid: Key Issues Facing the Program (2015), at 67.

14 GAO-15-677, Medicaid: Key Issues Facing the Program (2015), at 26. See also, GAO-15-481 Medicaid: Service Utilization Patterns for 
Beneficiaries in Managed Care (2015), at 26, providing that, “[a]lthough states have submitted data on managed care utilization—also 
known as encounter data—to CMS since 1999, these encounter data have historically been relatively incomplete and unreliable. Recent 
evidence suggests that the quality of Medicaid encounter data may be improving.”

The Final Rule includes 
significant changes to the way 
Medicaid is administered, with 
an overarching theme of aligning 
managed Medicaid rules with 
those of other plans, such as 
Medicare Advantage plans and 
Qualified Health Plans (QHPs).
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oversight of MCO efforts and initiatives to identify and remediate fraud and abuse. The OIG noted 
that, under Federal requirements, all MCOs are mandated to have processes in place to identify, 
correct and prevent fraud, waste and abuse, but the requirements are very general so there is a 
wide discrepancy in application.15 

The OIG, in exercising oversight over the MFCUs that operate in 49 states and the District of 
Columbia, annually recertifies each MFCU and assesses compliance with federal requirements. The 
OIG’s twelve Performance Standards serve as an oversight tool of MFCUs and “provide guidance 
to MFCUs regarding how OIG will exercise its discretion in assessing a [u]nit’s performance...”16 
Performance Standard six relates to a MFCU’s case mix and one of the indicators provides, “[ f]or 
those States that rely substantially on managed care entities for the provision of Medicaid services, 
the Unit includes a commensurate number of managed care cases in its mix of cases.” 17 Therefore, 
for states like California, which has nearly 70% 18 of its Medicaid enrollees in MCOs, MFCUs are 
facing pressure to target approximately 70% of their investigations towards managed Medicaid.19 

Recent Managed Medicaid Cases
There have been several notable Medicaid fraud enforcements targeting MCOs.20 For example, in 2011 
and 2012, states and/or the federal government entered into settlement agreements with Medicaid 
MCOs, including Ohio-based CareSource for $26 million in 2011,21 California-based SCAN Health 
Plan for $324 million in 2012,22 and Florida-based WellCare for $137.5 million in 2012.23 Notably, 
June 2014 marked the first time the United States Department of Justice (DOJ) intervened in a 
case alleging reverse false claims of an MCO based on the untimely return of overpayments from 
secondary payers, among them Medicaid, in U.S. ex rel. Kane v. Healthfirst, Inc.24 The court in Kane 
stated that the ACA intentionally created FCA liability for the retention of Medicaid overpayments.25 

15 OIG, Work Plan Fiscal Year 2016, at 44.

16 Revision of Performance Standards for State Medicaid Fraud Control Units, 77 Fed. Reg. 32645 (June 1, 2012).

17 Id. at 32645, 32647.

18 CMS, Medicaid Managed Care Enrollment and Program Characteristics 2014, prepared by Mathematica Policy Research (Spring 2016), 
at 23.

19 Medicaid is referred to as Medi-Cal in California, Medi-Cal, The California Department of Health Care Services (May 27, 2016) (http://
www.dhcs.ca.gov/services/medi-cal/Pages/default.aspx).

20 Willis, When the Government Alleges Health Insurer Fraud, Is There Coverage? by Sandra L. Berkowitz, RN, JD, Co-Leader, Willis Managed 
Care Practice (January 2012) (http://www.willis.com/documents/publications/industries/healthcare/When_the_Government_Alleges_
Fraud.pdf).

21 Press Release, DOJ: Ohio-Based Managed Care Plan Contractor CareSource & Entities to Pay $26 Million to Resolve False Claims Allegations 
(February 1, 2011) (https://www.justice.gov/opa/pr/ohio-based-managed-care-plan-contractor-caresource-entities-pay-26-million-
resolve-false).

22 State of California DOJ: Attorney General Kamala D. Harris Announces Largest Medi-Cal Settlement in California History (August 23, 2012) 
(https://oag.ca.gov/news/press-releases/attorney-general-kamala-d-harris-announces-largest-medi-cal-settlement).

23 Press Release, DOJ, Florida-Based WellCare Health Plans Agree to Pay $137.5 Million to Resolve False Claims Act Allegations (April 3, 2012, 
updated September 15, 2014) (https://www.justice.gov/opa/pr/florida-based-wellcare-health-plans-agrees-pay-1375-million-resolve-
false-claims-act).

24 Kane ex rel. U.S. v. Healthfirst, Inc., 120 F. Supp. 3d 370 (S.D.N.Y 2015).

25 Id., at 386–88.

http://www.dhcs.ca.gov/services/medi-cal/Pages/default.aspx
http://www.dhcs.ca.gov/services/medi-cal/Pages/default.aspx
http://www.willis.com/documents/publications/industries/healthcare/When_the_Government_Alleges_Fraud.pdf
http://www.willis.com/documents/publications/industries/healthcare/When_the_Government_Alleges_Fraud.pdf
https://www.justice.gov/opa/pr/ohio-based-managed-care-plan-contractor-caresource-entities-pay-26-million-resolve-false
https://www.justice.gov/opa/pr/ohio-based-managed-care-plan-contractor-caresource-entities-pay-26-million-resolve-false
https://oag.ca.gov/news/press-releases/attorney-general-kamala-d-harris-announces-largest-medi-cal-settlement
https://www.justice.gov/opa/pr/florida-based-wellcare-health-plans-agrees-pay-1375-million-resolve-false-claims-act
https://www.justice.gov/opa/pr/florida-based-wellcare-health-plans-agrees-pay-1375-million-resolve-false-claims-act
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Providers have also been targets 
of Medicaid fraud enforcement 
activities. Tennessee’s Medicaid 
program called TennCare has 
relied upon MCOs to administer 
its Medicaid program since 1994. 
26Numerous providers in Tennessee 
were alleged by relators to have submitted false claims to Medicare and TennCare and have settled 
with the United States government and the State of Tennessee. Some of the providers entered 
into Corporate Integrity Agreements with OIG as recently as October 2014.27 Other recent notable 
cases involving managed Medicaid include:

• In September 2014, Shire Pharmaceuticals LLC settled with states and the federal government 
for $56.5 million, $48.1 million of which went to the Medicaid program to resolve off-label 
marketing and false claims allegations relating to several drugs. This was one of the first 
national settlements in which Medicaid managed care damages were calculated and included 
as part of the recovery in a settlement.28

• In November 2014, the Southern District of New York United States Attorney’s Office for 
the DOJ announced that the United States had settled civil fraud claims against Visiting 
Nurse Service (VNS) for $35 million to the Medicaid program, including $14 million to the 
federal government relating to allegations that VNS improperly billed Medicaid for over 
1,700 members whose needs did not qualify for the managed care plan.29

• In January 2016, the Southern District of New York United States Attorney’s Office for the 
DOJ and the OIG announced that the United States had settled civil fraud claims under the 
False Claims Act against CenterLight Healthcare, Inc., et al., for $46.7 million to the Medicaid 
program, including $18.7 million to the federal government for the enrollment of ineligible 
members in a managed long-term care plan.30 

26 Managed Care in Tennessee, https://www.medicaid.gov/medicaid-chip-program-information/by-topics/delivery-systems/managed-
care/downloads/tennessee-mcp.pdf

27 For example, see United States ex rel. Gonzales v. J.W. Carell Enterprises, Inc., et al., No. 3:12-0389, pursuant to the qui tam provisions of 
the False Claims Act, 31 U.S.C. §3730(b), and the Tennessee Medicaid False Claims Act §71-5-181. In the Civil Action, the Relator alleges 
that the defendants up-coded enrollees’ conditions resulting in fraudulent billings under Medicare and Medicaid, and provided home 
health services to enrollees who were not homebound and when services were not medically necessary. The defendants settled with 
the government for $25 million in October 2014 and entered into a Corporate Integrity Agreement with OIG.

28 Press Release, State of Ohio Attorney General, Attorney General DeWine Announces $2 Million Share in Shire Pharmaceuticals Settlement 
(September 25, 2014) (http://www.ohioattorneygeneral.gov/Media/News-Releases/September-2014/Attorney-General-DeWine-
Announces-$2-Million-Share).

29 Press Release, DOJ: Manhattan U.S. Attorney Settles Civil Fraud Claims Against Visiting Nurse Service for Obtaining Millions in Medicaid 
Payments by Enrolling Ineligible Individuals in its Managed Long-Term Care Plans and for Providing Substandard Services at Social Audit 
(November 6, 2014) (https://www.justice.gov/usao-sdny/pr/manhattan-us-attorney-settles-civil-fraud-claims-against-visiting-nurse-
service).

30 Press Release, DOJ: Manhattan U.S. Attorney Announces $46.7 Million Settlement of Civil Fraud Claims Against Centerlight Healthcare For 
Enrollment of Ineligible Individuals In Medicaid Managed Long-Term Care Plan ( January 21, 2016) (https://www.justice.gov/usao-sdny/
pr/manhattan-us-attorney-announces-467-million-settlement-civil-fraud-claims-against).

The expansion of MLR requirements to 
Medicaid MCOs is significant because, 
prior to the Final Rule, each individual 

state determined whether and how 
to implement MLR requirements.

https://www.medicaid.gov/medicaid-chip-program-information/by-topics/delivery-systems/managed-care/downloads/tennessee-mcp.pdf
https://www.medicaid.gov/medicaid-chip-program-information/by-topics/delivery-systems/managed-care/downloads/tennessee-mcp.pdf
http://www.ohioattorneygeneral.gov/Media/News-Releases/September-2014/Attorney-General-DeWine-Announces-$2-Million-Share
http://www.ohioattorneygeneral.gov/Media/News-Releases/September-2014/Attorney-General-DeWine-Announces-$2-Million-Share
https://www.justice.gov/usao-sdny/pr/manhattan-us-attorney-settles-civil-fraud-claims-against-visiting-nurse-service
https://www.justice.gov/usao-sdny/pr/manhattan-us-attorney-settles-civil-fraud-claims-against-visiting-nurse-service
https://www.justice.gov/usao-sdny/pr/manhattan-us-attorney-announces-467-million-settlement-civil-fraud-claims-against
https://www.justice.gov/usao-sdny/pr/manhattan-us-attorney-announces-467-million-settlement-civil-fraud-claims-against
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In addition, relators are bringing forth cases, even without government intervention.31 Early 
warning signals from DOJ, OIG, and CMS indicate an increasing focus on managed Medicaid 
fraud enforcement, and time will tell whether states, the federal government, and/or relators 
will focus on MCOs or providers.

Prosecutors Targeting Individuals and More Closely Scrutinizing 
Compliance Programs
Not only are organizations increasingly at risk, but management and leadership of health plans 
and providers are more vulnerable than in previous years. The DOJ has signaled a more systemic 
review of civil qui tam complaints for criminal investigation and culpability. On September 9, 
2015, Deputy Attorney General, Sally Quillian Yates, distributed a Memorandum (Yates Memo) to 
federal prosecutors to ensure that “all attorneys across DOJ are consistent in best efforts to hold 
to account the individuals responsible for illegal corporate conduct.”32 As a matter of policy, all 
civil FCA complaints will now be reviewed by the Criminal Division.

Following the release of the Yates Memo, the DOJ Criminal Division announced the newly created 
position of Compliance Counsel in November of 2015 and hired Hui Chen to fill that role.33 Among 
her duties, Chen provides expert guidance to prosecutors as they consider the enumerated 
factors in the United States Attorneys’ Manual concerning the prosecution of business entities, 
including the existence and effectiveness of any compliance program that a company had in 
place, and whether the corporation has taken meaningful remedial action to detect and prevent 
future wrongdoing. While most MCOs are required to have compliance programs in place, and 
the seven elements of a compliance program have been set forth under 42 CFR §438.608,34 it is 
more important than ever for Medicaid MCOs to ensure compliance programs are up to date and 
actively address preventing, detecting, and reporting fraud, waste, and abuse. 

Modernization of Managed Medicaid Regulations
The Final Rule modernizes managed Medicaid regulations and reflects changes in the usage of 
managed care delivery systems.35 CMS last overhauled managed Medicaid regulations 14 years 

31 Clark v. United Health Group, Inc. et al., No. 1:13-cv-000372-MV-CG (Filed Apr. 22, 2013). See also, Fisher et al. v. Iasis Healthcare LLC 
et al., No. 2:15-cv-00872-JJT (Filed May 14, 2015). Allegations in both cases are pending.

32 DOJ: Memorandum from Sally Quillian Yates (September 9, 2015) (https://www.justice.gov/dag/file/769036/download). (The Yates 
Memo sets forth six key steps: 1) Eligibility for any cooperation credit requires corporations to provide DOJ with all relevant facts 
about the individuals involved in the misconduct; 2) Both criminal and civil corporate investigations should focus on individuals from 
the investigation’s inception; 3) Criminal and civil DOJ attorneys handling investigations should be in routine communication with 
one another; 4) No corporate resolution will provide protection from criminal or civil liability for individuals except in “extraordinary 
circumstances”; 5) Corporate cases should not be resolved without a “clear plan” to resolve related individual cases before the statute 
of limitations expires, and declinations as to individuals must be memorialized; and 6) Civil attorneys should consistently focus on 
individuals and evaluate whether to bring suit against an individual based on considerations beyond the ability to pay).

33 Press Release, DOJ: New Compliance Counsel Expert Retained by the DOJ Fraud Section (November 3, 2015) (http://1.usa.gov/1QqDzxo).

34 First promulgated at Medicaid Program; Medicaid Managed Care: New Provisions, Final Rule, 67 Fed. Reg. 41112 (June 14, 2002).

35 Medicaid and Children’s Health Insurance Program (CHIP) Programs; Medicaid Managed Care, CHIP Delivered in Managed Care, and 
Revisions Related to Third Party Liability, Final Rule, 81 Fed. Reg. 27498 (May 6, 2016).

https://www.justice.gov/dag/file/769036/download
http://1.usa.gov/1QqDzxo
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ago, in 2002.36 The Final Rule includes significant changes to the way Medicaid is administered, 
with an overarching theme of aligning managed Medicaid rules with those of other plans, such as 
Medicare Advantage plans and Qualified Health Plans (QHPs). It also standardizes requirements 
across states, making Medicaid programs more uniform and consistent. The Final Rule significantly 
increases state oversight responsibilities and MCOs’37 data reporting requirements. 

Medical Loss Ratio Requirements

For contracts starting on or after July 1, 2017,38 the Final Rule requires states to develop capitation 
rates such that MCOs achieve a medical loss ratio (MLR) of at least 85%.39 States must take into 
account MCOs’ past and projected MLR when setting capitation rates.40 For example, MCOs with 
MLRs less than 85% could see reduced capitation rates in future periods. Conversely, MCOs with 
high MLRs could see higher capitation rates.41 

CMS defines the MLR calculation as the sum of incurred claims, activities that improve healthcare 
quality, and fraud reduction activities divided by premiums, less taxes and regulatory fees.42 In 
its proposed rule, CMS had intended to increase the Medicaid MLR for fraud reduction expenses 
(capped at 0.5%) in order to encourage MCOs to engage in fraud enforcement activities. This 
would have been unique to the Medicaid MLR.43 Instead, in the Final Rule, CMS appears to have 
made the Medicaid MLR consistent with the commercial MLR, which does not currently allow a 
net increase in the numerator for fraud prevention or reduction activities.44 

The expansion of MLR requirements to Medicaid MCOs is significant because, prior to the Final 
Rule, each individual state determined whether and how to implement MLR requirements.45 

36 Medicaid Program; Medicaid Managed Care: New Provisions, Final Rule, 67 Fed. Reg. 40989-41116 (June 14, 2002).

37 The regulations apply to MCOs, as well as prepaid inpatient health plans (PIHPs) and prepaid ambulatory health plans (PAHPs). For 
simplicity purposes, we generally refer to MCOs, PIHPs, and PAHPs as “MCOs” in this article. Medicaid and Children’s Health Insurance 
Program (CHIP) Programs; Medicaid Managed Care, CHIP Delivered in Managed Care, and Revisions Related to Third Party Liability, 
Final Rule, 81 Fed. Reg. 27501 (May 6, 2016).

38 Id., 27862, to be codified at §438.8(a).

39 Id., 27858, to be codified at §438.4(b)(9).

40 Id., 27858, to be codified at §438.5(b)(5). MCOs are required to calculate and report MLR information to the state for each year, 27864, 
to be codified at §438.8(k), and must attest to the accuracy of their MLR calculation, 27864, to be codified at §438.8(n).

41 Id., 27837-38.

42 Id., 27862–27863, to be codified at §438.8(d)–( f).

43 Medicaid and Children’s Health Insurance Program (CHIP) Programs; Medicaid Managed Care, CHIP Delivered in Managed Care, 
Medicaid and CHIP Comprehensive Quality Strategies, and Revisions Related to Third Party Liability; Proposed Rules, 80 Fed. Reg. 
31109 (June 1, 2015).

44 Medicaid and Children’s Health Insurance Program (CHIP) Programs; Medicaid Managed Care, CHIP Delivered in Managed Care, and 
Revisions Related to Third Party Liability, Final Rule, 81 Fed. Reg. 27530 (May 6, 2016). See also, 45 CFR 158.140(b)(2)(iv) and 45 CFR 
158.140(b)(1)(ii). CMS incorporated the commercial MLR regulations by reference such that if the commercial MLR regulations are 
updated, the Medicaid MLR regulations will be consistent. 81 Fed. Reg. 27530, 27862-27863 (May 6, 2016), to be codified at §438.8(e)(4).

45 The Henry J. Kaiser Family Foundation and the National Association of Medical Directors Report: Medicaid Reforms to Expand Coverage, 
Control Costs and Improve Care: Results from a 50-State Medicaid Budget Survey for State Fiscal Years 2015 and 2016, citing the Kaiser 
Commission on Medicaid and the Uninsured Survey of Medicaid Officials in 50 states and D.C. conducted by Health Management 
Associates and Kaiser Foundation (October 2015), at 19, 33. The MLR percentage varied, but was commonly set at 85%. While certain 
states did not have a specified MLR percentage, they may have had caps on profits and/or administrative expenses (Massachusetts, 
New York, Pennsylvania and Virginia).
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CMS’ Medicaid MLR requirements mark a shift from state level requirements to federal level 
requirements. In a lengthy comment letter to CMS from the National Association of Medicaid 
Directors (NAMD) on July 27, 2015, one of three broad concerns expressed by the agency with 
CMS’ proposed rule was the “apparent shift in the balance of regulatory authority for Medicaid 
managed care from the states to the federal government.”46 

The Medicaid MLR regulations will apply to 
the estimated 43 million enrollees in MCOs47 
and will make Medicaid MCOs more consistent 
with Medicare Advantage and commercial 
plans under the ACA, which requires large 
group, Medicare Advantage and Part D plans 
to achieve an 85% MLR or issue a rebate to 
healthcare consumers or the government.48 
Figure 3 shows the enrollees in each plan type.49 
OIG recommends that states require rebates 
if a Medicaid MLR is not met, 50although CMS 

defers to states to decide whether to require MCOs to issue a rebate if they don’t meet the 85% 
Medicaid MLR requirement. 

46 Id., 28.

47 CMS, Medicaid Managed Care Enrollment and Program Characteristics 2014, prepared by Mathematica Policy Research (Spring 2016), 
at 19.

48 Similarly, individual and small group plans in the commercial market are required to meet an 80% MLR under the ACA.

49 Total enrollees are shown for commercial, Medicare Advantage and Part D plans. The figures do not reflect exceptions or adjustments, 
including credibility adjustments, which can enable smaller health plans and/or MCOs to be partially or fully exempt from MLR 
requirements. Commercial market figures are from ACA MLR data for 2014. Medicare Advantage figures are from CMS.gov Fact Sheet: 
Moving Medicare Advantage and Part D Forward (September 9, 2015) (https://www.cms.gov/Newsroom/MediaReleaseDatabase/
Fact-sheets/2015-Fact-sheets-items/2015-09-21.html). Medicare Prescription Drug Plan figures are from MEDPAC REPORT TO THE 
CONGRESS: Medicare Payment Policy (March 2015) at 352, 355. Medicaid figure from CMS, Medicaid Managed Care Enrollment and 
Program Characteristics 2014, prepared by Mathematica Policy Research (Spring 2016), at 19.

50 For example, the OIG found that New York’s Medicaid program could have saved an additional $76.9 million ($38.5 million federal share) 
in calendar year 2012 if it had required the 20 Medicaid MCOs that the OIG reviewed to meet ACA MLR standards. Daniel R. Levinson, 
Inspector General, The Medicaid Program Could Have Achieved Savings if New York Had Applied Medical Loss Ratio Standards Similar 
to Those Established by the Affordable Care Act, OIG (October 2015), A-02-13-01036., at ii.

Figure 3: Enrollees per Plan Type Subject 
to MLR Requirements

Data mining is still in its formative stages for MFCUs, but as 
more data is reported under the Final Rule and data mining 

techniques are refined, the MFCUs will be positioned to be 
more proactive and to use data mining to detect and prevent 

possible overpayments and fraud, waste, and abuse.

https://www.cms.gov/Newsroom/MediaReleaseDatabase/Fact-sheets/2015-Fact-sheets-items/2015-09-21.html
https://www.cms.gov/Newsroom/MediaReleaseDatabase/Fact-sheets/2015-Fact-sheets-items/2015-09-21.html
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MLR reporting requirements are complex.51 The most high profile managed Medicaid settlement 
was with WellCare.52 In April 2012, WellCare paid $137.5 million to the federal government and 
nine states to resolve four lawsuits alleging violations of the False Claims Act,53 including allegedly 
inflating the amount spent on medical care claims in order to increase its MLR and avoid paying 
money back to the government. Four WellCare employees were criminally indicted, four of whom 
were sentenced, pending appeal. The fifth individual is expected to be tried after the appeals have 
been decided.54 An SEC investigation has been stayed pending the outcome of the criminal trial.55 

Encounter Data 

In a capitated payment system, the MCO provides the Medicaid agency with encounter data, 
detailing the specific services provided to an enrollee by a provider. A summary of this complex 
flow of data reporting is shown in Figure 4. Such data are fundamental to payment reform efforts.56 
Encounter data can serve a number of key goals, including identifying high-need, high-cost 
patients for care coordination and measuring, supporting and rewarding provider performance. 

Although states have been required under the Social Security Act to submit encounter data to CMS 
through the Medicaid Statistical Information System (MSIS),57 the OIG has found that numerous 
states have failed to comply with this requirement by failing to submit encounter data for some or 

51 Melissa Hulke and Ernest Dixon, A Pivotal Year for Medical Loss Ratio, American Health Lawyers Association Payors, Plans, and Managed 
Care Practice Group (April 2012), Volume 15, Issue 1.

52 On May 18, 2009, the Securities and Exchange Commission filed a civil injunctive action against WellCare. See Securities and Exchange 
Commission Litigation Release No. 21044/May 18, 2009.

53 DOJ, Press Release, Florida-Based WellCare Health Plans Agree to Pay $137.5 Million to Resolve False Claims Act Allegations (April 3, 2012, 
updated September 15, 2014) (https://www.justice.gov/opa/pr/florida-based-wellcare-health-plans-agrees-pay-1375-million-resolve-
false-claims-act).

54 WellCare Form 10-K, for the quarterly period ended March 31, 2015, at F-34, F-35.

55 SEC v. Todd S. Farha et al., No. 8:12-cv-47-T-23MAP (Filed Mar. 7, 2012).

56 There are a number of key state reform efforts under way using claims data and encounter data. (e.g., Arkansas’ Episodes of Care and 
the Michigan Data Collaborative serving the Michigan Primary Care Transformation Project.)

57 Social Security Act §1903(i)(25), §1903(r)(1)(F). The MSIS later became the Transformed-MSIS or T-MSIS system.

Figure 4: Encounter Data Collection & Reporting

https://www.justice.gov/opa/pr/florida-based-wellcare-health-plans-agrees-pay-1375-million-resolve-false-claims-act
https://www.justice.gov/opa/pr/florida-based-wellcare-health-plans-agrees-pay-1375-million-resolve-false-claims-act
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all of the MCOs in their state58 or by submitting incorrect data.59 The ACA gave CMS the authority 
to withhold federal Medicaid matching funds for the individuals for whom states do not report 
timely encounter data in their MSIS submissions.60 CMS, however, had not exercised this authority 
to withhold federal funds for failure to submit encounter data because the rules implementing 
this provision of the ACA had not yet been published.61 

Notably, the Final Rule authorizes the deferral and/or disallowance of federal funds from states 
for all or part of an MCO’s contract if the encounter data submissions fail to meet CMS’ criteria for 
accuracy and completeness.62 Much of the burden of these requirements will fall on states, although 
health plans face significant operational challenges. Many health plans still rely on manual data 
gathering processes, which is not practical given the increasing volume of data. Health plans need 
to consider ways to automate these processes to improve efficiency and data accuracy.

Risk Adjustment

Certain states use risk adjustment as a methodology to account for the health status of enrollees 
when predicting or explaining costs of services covered under the contract for defined populations 
of Medicaid MCOs. MCOs with higher overall risk scores for their Medicaid population may have 
their capitation payment adjusted upwards. Conversely, MCOs with lower overall risk scores for 
their Medicaid population may have their capitation payment adjusted downwards. 

The Final Rule implements new requirements for states to submit sufficient detail for CMS63 to 
evaluate prospective and retrospective risk adjustment payments to Medicaid MCOs, including the 
risk adjustment model and the underlying data.64 Detailed risk adjustment data for the Medicaid 
program will enable states and CMS to perform data mining.65 This, in turn, could facilitate CMS 
audits of Medicaid MCO’s risk adjustment data, as it does with Medicare Advantage plans, and 
raises the specter of False Claims Act qui tam lawsuits.

58 Suzanne Murrin, Deputy Inspector General for Evaluation and Inspections, Not All States Reported Medicaid Managed Care Encounter 
Data as Required, OIG (July 2015), OEI-07-13-00120, preamble.

59 OIG found that several states submitted data with invalid values in the Plan ID field, which made it impossible to determine whether 
their encounter data was complete. Id., 10–12.

60 Id., 2. See also, Affordable Care Act §6504. See also, Social Security Act §1903(i)(25), §1903(r)(1)(F).

61 Suzanne Murrin, Deputy Inspector General for Evaluation and Inspections, Not All States Reported Medicaid Managed Care Encounter 
Data as Required, OIG (July 2015), OEI-07-13-00120, at 2.

62 Medicaid and Children’s Health Insurance Program (CHIP) Programs; Medicaid Managed Care, CHIP Delivered in Managed Care, 
and Revisions Related to Third Party Liability, Final Rule, 81 Fed. Reg. 27895 (May 6, 2016), to be codified at §438.818(c). Data must be 
submitted in a timely manner and in a level of detail and format specified by CMS, 81 Fed. Reg. 27881 (May 6, 2016), to be codified at 
§438.242(c)–(d).

63 CMS or an actuary applying generally accepted actuarial principles and practices.

64 Medicaid and Children’s Health Insurance Program (CHIP) Programs; Medicaid Managed Care, CHIP Delivered in Managed Care, and 
Revisions Related to Third Party Liability, Final Rule, 81 Fed. Reg. 27861 (May 6, 2016), to be codified at §438.7(b)(5).

65 Note that CMS also requires states’ risk adjustment programs to be budget neutral (Id., §438.5(g)), which is similar to commercial plans 
under ACA, but unlike the Medicare Advantage risk adjustment, which is not inherently budget neutral. GAO-15-447, Patient Protection 
and Affordable Care Act, Despite Some Delays, CMS Has Made Progress Implementing Programs to Limit Health Insurer Risk (2015), at 17.
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Data Mining

Data mining, or the use of technology to derive or predict 
patterns from large volumes of data, has become a key tool 
for Medicare compliance, oversight, and enforcement.66 
Going well beyond the identification of specific 
overpayments, it is now being used to predict situations 
that could lead to fraud, waste or abuse within the health 
care system. Data mining takes claims submitted for 
payment and runs them through algorithmic programs 
that identify trends, patterns, and outliers as a way to 
detect potential fraud, waste and abuse. 

Currently, however, the MFCUs operate largely on a reactive 
basis responding to complaints and allegations of fraud. Data mining is still in its formative stages for 
MFCUs, but as more data is reported under the Final Rule and data mining techniques are refined, the 
MFCUs will be positioned to be more proactive and to use data mining to detect and prevent possible 
overpayments and fraud, waste, and abuse. In recognition of such, it is important for Medicaid MCOs 
and contracting providers to develop their own capabilities to review and analyze submitted claims and 
encounter data and to track those areas identified by the OIG and the various MCOs as areas of potential 
problems. Providers can no longer ignore the impact that the growth of data mining will have on the industry. 

Network Adequacy Requirements

The Final Rule implements network adequacy standards, such as time and distance standards, for 
certain types of providers such as primary care, women’s health, behavioral health, hospital, pharmacy, 
or pediatric dental providers.67 In its proposed rule, CMS suggested requiring quantitative time and 
distance standards for certain types of providers. The Final Rule delegates implementation of such 
standards to states. CMS notes that “states are in the best position to set specific quantitative standards 
that reflect the scope of their programs, the populations served, and the unique demographics and 
characteristics of each state.”68 CMS’ more stringent network adequacy and transparency requirements 
come at a time when health plans are trimming the number of contracted providers while the federal 
government is increasing its efforts to monitor, audit, and validate compliance with provider network 
adequacy requirements, threatening civil money penalties or enrollment sanctions from Medicare 
Advantage plans for organizations who fail to correct and come into compliance with requirements.69 

66 DOJ, Leslie R. Caldwell Delivers Remarks at the American Bar Association’s 25thAnnual National Institute on Health Care Fraud, Miami, 
FL (May 14, 2015) (https://www.justice.gov/opa/speech/assistant-attorney-general-leslie-r-caldwell-delivers-remarks-american-bar-
association-s).

67 Medicaid and Children’s Health Insurance Program (CHIP) Programs; Medicaid Managed Care, CHIP Delivered in Managed Care, and 
Revisions Related to Third Party Liability, Final Rule, 81 Fed. Reg. 27873, 27874 (May 6, 2016), to be codified at §438.68.

68 Id., 27661 and 27668 (May 6, 2016).

69 CMS, Call Letter to Medicare Advantage Organizations, Prescription Drug Plan Sponsors, and Other Interested Parties, Advance Notice of 
Methodological Changes for Calendar year (CY) 2017 for Medicare Advantage (MA) Capitation Rates, Part C and Part D Payment Policies 
and 2017 Call Letter (February 19, 2016), at 152.

As government agencies 
signal that an intensification 

of oversight and 
enforcement of managed 

Medicaid fraud, facilitated 
by changes in the Final Rule, 

we recommend proactive 
steps for health insurers 

to take in this heightened 
oversight environment.

https://www.justice.gov/opa/speech/assistant-attorney-general-leslie-r-caldwell-delivers-remarks-american-bar-association-s
https://www.justice.gov/opa/speech/assistant-attorney-general-leslie-r-caldwell-delivers-remarks-american-bar-association-s
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Provider Directories

The Final Rule aims to increase communication between Medicaid MCOs and their enrollees and 
provide greater information transparency regarding plan design to consumers. The Final Rule seeks 
to do so in part through more rigorous provider directory requirements. Additional information 
about providers (and prescription drugs) must be accessible to consumers and be included in the 
provider directory (such as provider’s group/site affiliation, website URL and physical accessibility 
for enrollees with physical disabilities), in addition to certain information about MCOs’ drug 
formularies.70 In so doing, CMS’ Final Rule brings Medicaid MCO provider directory requirements 
more in line with QHPs and Medicare Advantage provider directory requirements,71 as CMS has 
stated that it is committed to making requirements consistent across its programs.72

The Final Rule imposes these requirements as provider directory challenges continue to garner media 
attention and result in negative publicity for health plans,73 particularly plans that implemented 
“narrow networks.” Likewise, CMS stated in the 2017 Final Call Letter that it “will continue to 
aggressively identify and pursue instances of non-compliance by using a host of oversight methods,” 
including a comprehensive process for monitoring provider directory accuracy, which is currently 
underway, and could lead to additional reviews of network adequacy, future monitoring, and/or 
audit-based activities. CMS noted that non-compliance could be subject to “compliance and/or 
enforcement actions, including civil money penalties or enrollment sanctions.”74 Medicaid MCOs, 
therefore, should be prepared to face the same scrutiny and challenges with regard to their provider 
directories as Medicare Advantage and other health plans have begun to face.

Future Implications and Recommended Proactive Steps
As government agencies signal that an intensification of oversight and enforcement of managed Medicaid 
fraud, facilitated by changes in the Final Rule, we recommend proactive steps for health insurers to take in 
this heightened oversight environment. The creation of an annual compliance Work Plan identifying the 
organization’s top risks is critical. The Work Plan should be presented to the Board and then be cascaded 
through discussions with key functional leaders and teams to develop goals to support the Work Plan.

70 Medicaid and Children’s Health Insurance Program (CHIP) Programs; Medicaid Managed Care, CHIP Delivered in Managed Care, and 
Revisions Related to Third Party Liability, Final Rule, 81 Fed. Reg. 27867 (May 6, 2016), to be codified at §438.10(h)–(i).

71 Id., 27725.

72 CMS, Medicaid and CHIP Managed Care Notice of Proposed Rule Making (CMS 2390-P) Alignment with Medicare Advantage and Private 
Coverage Plans (May 26, 2015) (https://www.medicaid.gov/medicaid-chip-program-information/by-topics/delivery-systems/managed-
care/downloads/alignment-medicare-advantage-and-private-coverage-plans-fact-sheet.pdf).

73 M. Beck, “Insurers’ Listings of In-Network Doctors Often Out of Date,” The Wall Street Journal (November 2014) (http://www.wsj.com/
article/insurers-listings-of-in-network-doctors-often-out-of-date-1416953787). See also, Michelle M. Stein, “CMS Continues MA Provider 
Directory Oversight, Eyes Possible Sanctions,” Inside CMS, Vol. 19, No. 14 (April 6, 2016); Louis Kolssak, Five Steps Payers Can Take to 
Make Provider Directories Accurate (April 14, 2016) (https://morningconsult.com/opinions/five-steps-payers-can-take-make-provider-
directories-accurate/); LexisNexis Identifies Top Gaps, Challenges in Health Care Provider Data Impacting Compliance with CMS Directory 
Requirements (February 3, 2016) (http://www.lexisnexis.com/risk/newsevents/press-release.aspx?id=1454597539394423); Susan Morse, 
As provider directory fines near, insurers look for ways to improve, update them (April 4, 2016) (http://www.healthcarefinancenews.com/
news/provider-directory-fines-near-insurers-look-ways-improve-update-them).

74 CMS, Note to: Medicare Advantage Organizations, Prescription Drug Sponsors, and Other Interested Parties. Subject: Announcement of 
Calendar Year (CY) 2017 Medicare Advantage Capitation Rates and Medicare Advantage and Part D Payment Policies and Final Call Letter 
(April 4, 2016), at 156–157.

https://www.medicaid.gov/medicaid-chip-program-information/by-topics/delivery-systems/managed-care/downloads/alignment-medicare-advantage-and-private-coverage-plans-fact-sheet.pdf
https://www.medicaid.gov/medicaid-chip-program-information/by-topics/delivery-systems/managed-care/downloads/alignment-medicare-advantage-and-private-coverage-plans-fact-sheet.pdf
http://www.wsj.com/article/insurers-listings-of-in-network-doctors-often-out-of-date-1416953787
http://www.wsj.com/article/insurers-listings-of-in-network-doctors-often-out-of-date-1416953787
https://morningconsult.com/opinions/five-steps-payers-can-take-make-provider-directories-accurate/
https://morningconsult.com/opinions/five-steps-payers-can-take-make-provider-directories-accurate/
http://www.lexisnexis.com/risk/newsevents/press-release.aspx?id=1454597539394423
http://www.healthcarefinancenews.com/news/provider-directory-fines-near-insurers-look-ways-improve-update-them
http://www.healthcarefinancenews.com/news/provider-directory-fines-near-insurers-look-ways-improve-update-them


 51

Another practical suggestion is to tap into resources like the National Health Care Anti-Fraud Association, 
the Medical Identity Fraud Alliance, and the Healthcare Fraud Prevention Partnership (HFPP), sponsored 
by CMS to increase the exchange of information between public and private partners and to be more 
informed and better detect and reduce healthcare fraud. These organizations suggest ways to keep 
apprised of best practices and identify areas of government focus and potential vulnerability.

MCOs and contracted providers alike should: 

• Review their compliance programs and related business practices to ensure they are consistent 
with the OIG’s voluntary compliance program guidance;

• Create an annual compliance Work Plan, approved by the Board, to focus internal efforts 
on new and emerging risks, prioritizing them to align with resources and budgets;

• Refresh educational efforts to make sure trainings are current and emphasize the importance 
of accurate and complete documentation;

• Ensure internal auditing and monitoring efforts are ongoing and that efforts to refund 
identified repayments are being processed timely;

• Assess policies and procedures to ensure that they clearly outline data gathering, data 
processing, and data reporting to the states and CMS; and

• Take advantage of opportunities to engage with and participate in information-sharing 
sessions with state regulators and enforcers. For example, in California, the public and 
private healthcare sectors meet quarterly. Such opportunities can provide windows into 
areas of enforcement and potential vulnerabilities.

Conclusion
Managed Medicaid enrollment and spending have increased dramatically over the past five 
decades and are expected to continue to increase. Government agencies are signaling an 
increase in enforcement against managed Medicaid fraud. The Final Rule increases data 
reporting requirements, which will enable states and CMS to better observe trends, outliers, and 
patterns via data mining techniques within and across MCOs and providers that may trigger 
the government to investigate potential fraud, waste, and abuse. MCOs administering the 
Medicaid program and the providers that contract with MCOs can expect to see an increase in 
enforcement, but this will take time to transpire given the various agencies at both the federal 
and state levels of government. The best time to prepare for increased enforcement is now, 
before the government comes knocking. 



 52

Learning to Give and Take Depositions: A Case 
Study

Dawn E. Eash, M.S.

Keith Mendes, CFA

Joyce Suen, CPA

Joseph Tanimura, Ph.D., J.D.

C. Paul Wazzan, Ph.D.*1

Abstract
One of the most challenging steps in the evolution of a testifying expert is obtaining actual 
testifying experience. Many clients hesitate to hire novice testifiers even when the individuals have 
extensive subject-matter expertise and a long list of educational achievements. The same problem 
exists on the other side of the table; many lawyers, especially junior associates, may have difficulty 
developing deposition-taking skills, as those assignments are typically assigned to more senior 
lawyers. With this in mind, we took a completed litigation case and developed a mock deposition 
exercise using actual, although redacted and modified, case materials. This article describes the 
process from selection, administration, and development of the case materials through to the 
mock deposition. We provide narrative comments from the actual mock deponents to deliver a 
firsthand account of what was accomplished and learned.

Introduction
One of the most challenging steps in the evolution of a testifying expert is obtaining actual 
testifying experience. Many clients hesitate to hire novice testifiers even when the individuals have 
extensive subject-matter expertise and a long list of educational achievements. The same problem 
exists on the other side of the table; many lawyers, especially junior associates, may have difficulty 
developing deposition-taking skills, as those assignments are typically assigned to more senior 
lawyers. With this in mind, we took a completed litigation case and developed a mock deposition 
exercise using actual, although redacted and modified, case materials. This article describes the 
process from selection, administration, and development of the case materials through to the 
mock deposition. We provide narrative comments from the actual mock deponents to deliver a 
firsthand account of what was accomplished and learned.

* The authors are with Berkeley Research Group, LLC in Los Angeles. Thanks to our collaborators from Skadden, Arps, Slate, Meagher 
& Flom’s Los Angeles office: Carl Roth (lead contact and chair of the attorney team), Ross Cuff, Zachary Faigen, Allison Holcombe, 
Winston Hsiao, Allen Lanstra, Kevin Minnick, Erica Shef, Douglas Smith, and Abraham Tabaie. Thanks also to Jaclyn Corral, previously 
with BRG, who was responsible for redacting the materials, packaging them into a single presentation, and preparing the final case 
study; and to Mary Xjimenez and Lisa Gistis with BRG for their help in navigating the CLE approval process. Attorneys who wish to 
participate in a future mock deposition exercise, ask general questions, or make comments should contact C. Paul Wazzan.
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Case Selection
Certain types of cases are more conducive than others to a meaningful case study program. We 
sought a case that had sufficient complexity and “meat on its bones” without being so complex as 
to frustrate our ultimate objective. The matter would require participants to familiarize themselves 
with an accessible industry, include data analysis (but not so much as to be overwhelming), be based 
on economic theory, and include a damages calculation. The case would also have a manageable 
number of pleadings, deposition transcripts, documents, data, and so forth.

We eventually selected a matter wherein the plaintiff, a large-scale retailer, had signed a lease 
with the defendant, the owner/developer of a partially completed “Lifestyle” shopping center. 
Ultimately, the defendant had difficulty completing the shopping center as planned, failed to attract 
the promised anchor and related tenants, and eventually rebranded the center as an “Outlet” 
shopping center. The plaintiff claimed the defendant did not fulfill its contractual obligations 
with respect to certain economic elements (type of mall, existence of anchor tenants, existence 
of a certain type of lessee, etc.). 

Central to the case was the notion that Lifestyle centers attract a different type of clientele than 
Outlet centers, and hence, their lease rates are different. In addition, the plaintiff asserted that the 
vacancy rate at the shopping center was high enough to trigger a reduced monthly rent clause, 
as stated in the lease. The actual expert was retained by the plaintiff to estimate the appropriate 
monthly lease rate under these new economic conditions. The expert analyzed shopping center 
economics, regional demographics, vacancy rates, and other factors informing appropriate rental 
rates, and issued an expert report.

To allow for a more streamlined case study and to protect confidential information, certain 
facts and data were altered, and all names and nonessential data were redacted or eliminated, 
resulting in a condensed set of materials allowing for the efficient preparation of a mock 
deposition exercise. 

The Materials and CLE Credit
After selecting the materials necessary to support the final opinions being rendered, we packaged 
the materials and submitted them to the State Bar of California to register the case study for 
Continuing Legal Education (CLE) credit. In due course, participating attorneys were granted 
twelve CLE credits. The final set of materials consisted of the following documents:

1. Pleadings

a. Complaint

b. Answer and Counterclaim

c. Responses to Interrogatories
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2. Expert Report

d. Report

e. Materials Considered

f. Data, Tables, and Exhibits

3. Shopping Center Materials

g. Business Plan

h. Maps/Design Plan

i. Lease

4. Academic Literature on Rent Determinants

The Process
We teamed with attorneys from Skadden, Arps, Slate, Meagher & Flom’s (“Skadden”) Los Angeles 
office to conduct the case study. For our inaugural implementation, we decided that BRG would 
supply four “experts” to be deposed, where each expert was required to be responsible for the 
entire scope of the original expert report. Skadden would provide eight associates: four lawyers 
to defend and four lawyers to take the depositions. Senior partners from both BRG and Skadden 
agreed to sit in to provide comments, suggestions, and coaching, and to settle disputes. Skadden 
generously agreed to provide a court reporter to lend an added touch of realism to the proceeding 
and generate a transcript that the parties could use afterward for further study. The materials 
were distributed, and schedules were set. 

Before the mock deposition, each BRG expert had an in-person preparation meeting with the attorney 
who would defend the deposition to review general deposition etiquette and procedure, as well as 
case-specific issues. At the designated times, the parties came together for the actual mock depositions.

The Experience from the Experts’ Side
In this section, we provide a brief description of each deponent and (in italics) a first-person 
narrative for each deponent providing her or his reactions and thoughts from the experience. 
BRG’s set of experts consisted of a Certified Public Accountant, a Certified Financial Analyst, a 
consultant with a master’s degree in statistics, and a consultant with a Ph.D. in finance. We felt 
that providing individuals with a range of backgrounds would deliver a broad range of perspectives 
and add a wrinkle to the exercise.
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Joyce Suen, CPA

Joyce Suen holds a B.S. in accounting from the University of Southern California and is a Certified 
Public Accountant licensed in the state of California. She specializes in forensic accounting, 
litigation support, and fraud investigation services. Her experience includes work on matters 
involving probate and estate issues, asset and stock purchase disputes, shareholder and partnership 
disputes, accounting professional standards, embezzlement and money laundering allegations, 
the Bank Secrecy Act, and wage and hour disputes. She has analyzed accounting and financial 
issues involving industries including real estate, financial services, healthcare, print journalism, 
film and television, oil and gas, and not-for-profits.

Before this mock deposition exercise, I had no experience providing expert testimony. 
While I had read deposition transcripts and assisted experts in preparing for and 
testifying at depositions and trials, this deposition was my first experience testifying.

To prepare, I first met with the participants and coordinators from BRG and Skadden. 
During our preliminary meetings, guidelines for the mock deposition exercise 
were established, such as pertinent rules, assumptions, materials considered, and 
timetables.

Additionally, I consulted with the project manager of the case the mock deposition 
was based on. We discussed the background and principal points of both the case 
and the expert report.

After, I studied the materials provided for this exercise, including expert reports from 
BRG and the opposing expert, exhibits, documents considered, and notes from my 
discussions with the project manager. To familiarize myself with the background, 
facts, and expert report I was to be deposed on, I studied the documents in detail 
and examined the exhibits and underlying analyses to understand the methods 
used—from source data and sources referenced to final analyses’ amounts. 

Because my skills and experience vary from those of the expert and the methods 
and subject matter of the case, I was allowed to modify my curriculum vitae for 
this exercise, borrowing some items from the original expert’s CV, and to assume 
some of his qualifications for my mock deposition.

As this was my first experience being deposed, I researched the process and received 
some guidance and advice from experts at BRG. I also considered questions—common, 
expected, and challenging—that the opposing attorney may ask and possible 
responses to give. These questions covered areas such as my background and ways 
in which the opposing attorney would critique the findings and conclusions in the 
report. In addition, I studied the report and rebuttal report of the opposing expert 
to identify other conflicting points that may be presented during the deposition.
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Before my deposition, I met with two attorneys at the law firm—one assigned to 
defend it and one experienced in deposing experts. They thoroughly explained 
the deposition process and answered my questions. The defending attorney and 
I prepared for the deposition by reviewing the analyses and exhibits of the report 
and discussing likely questions that the opposing attorney may ask.

This exercise mirrored the actual process with different parties and a court reporter 
and put me in the role of an expert being deposed, which was extremely helpful in 
furthering my understanding of depositions and the roles and responsibilities of 
experts. One of my greatest challenges was answering questions about and defending 
work for a case I was not involved in and speaking to experience and knowledge I 
did not necessarily have. Further, during my preparation, I had not anticipated the 
approach and a number of the questions used by opposing counsel. The experience 
will benefit me greatly in the future. It taught me to expect the unexpected and 
calmly think and extemporize when necessary.

One of the most important lessons I learned was that experts should concisely 
answer questions asked and not volunteer additional information or explanations 
unless they are comfortable and confident in doing so. The longer responses are, 
the more information opposing attorneys have to probe and challenge experts with.

Further, the opposing attorney’s focus on the sources and references in the report 
taught me to use and study sources with care, as experts may be tested when the 
sources conflict with each other or parts of the expert report.

Ultimately, while the deposition process was new and trying for me, this exercise 
was practical and helpful. I was fortunate to receive real-time, constructive 
feedback throughout my deposition from both the original expert on the case 
and the attorneys. If I am deposed in the future, this experience will work to my 
advantage, as I am now more familiar with the process and the various elements, 
nuances, and parties involved.

Dawn Eash, M.S.

Dawn Eash consults on matters in the fields of labor and employment, intellectual property, commercial 
damages, public policy, healthcare, technology, and securities. Her experience includes sampling and survey 
design, advanced statistical and analytical methods, and construction and validation of complex databases. 
She has conducted analyses and studies specifically relating to matters involving class certification; lost 
profits; wage and hour class actions; discriminatory hiring, promotion, and termination practices; breach-
of-contract disputes; business valuation; quality control; government audits of insurance claim fraud; and 
securities fraud. Ms. Eash holds a B.S. in finance and statistics from California Polytechnic University, San 
Luis Obispo and an M.S. in statistics from North Carolina State University.
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This was my first experience being deposed, even in a mock setting, although I 
did have one testifying experience for an internal insurance hearing. My previous 
experience included attending depositions to assist counsel with creating and fielding 
questions for the opposing expert; assisting counsel in monitoring the deposition in a 
consulting role; preparing experts with deposition prep binders and in-person prep 
sessions; and reading deposition testimony for the purpose of identifying errata. 

To prepare for the mock deposition process, BRG and Skadden had a kickoff 
meeting to introduce the “experts” and attorneys and set objectives and terms 
for each participant. Both teams wanted to gain experience navigating the rules 
and nuances for a deposition. The attorneys needed to figure out weaknesses in 
the case and potential ways to address them in a deposition. The BRG experts 
needed to completely understand the mock case at hand and be ready to answer 
and defend any and all questions. 

In order to prepare, I reviewed the report, exhibits, and all supporting documents 
in the report. I had not worked on this particular matter, so the documents and 
analysis were new to me. We were also granted access to the rebuttal report and 
deposition to understand the critiques that had been made on the actual expert 
report. However, we explicitly agreed not to review the actual expert deposition 
that we were emulating. 

After thoroughly reviewing the case materials, I created an outline of my understanding 
of the case, highlighting the main points and adding supporting document citations 
as necessary to create a full summary from my perspective. I created a list of 
questions for the case manager on why certain analyses had been pursued (or 
not) in order to sync our lines of thinking. I also went through my CV and brushed 
up on the specifics of cases I had worked on previously that had been related to 
the same industry and issues in the mock case in order to prepare for questions 
about my relevant experience.

Since the ultimate objective was for me to defend a report I hadn’t written, I then 
filled in the rationale for each exhibit and analysis from my perspective as though 
I had been the one who created it. I tried to think of the weaknesses for each and 
how I would defend each choice. I reviewed my outline several times.

On the morning of my mock deposition, I met for three hours with the attorney 
who would defend the deposition. We reviewed the case weaknesses, how my 
background and expertise did and did not line up with the case, and how to 
handle difficult questions. He reviewed common objections during a deposition 
and their lay interpretation. I indicated that I would be happy to receive as much 
real-time feedback as possible.
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I didn’t have the opportunity to meet opposing counsel before the mock deposition, 
but that is also what one would encounter during most deposition experiences. I 
didn’t take notes or materials into the deposition, which is also what one would do 
in an actual deposition. The general ambiance was not intimidating, since there 
was a court reporter but no videographer and only one attorney on each side.

When I participate in a mock deposition experience again, I would like to have the 
deposition preparation a week before the actual deposition in order to prepare myself 
mentally for the additional insight into the process. This would have saved me a lot 
of time when I was worrying about things I didn’t need to be worrying about. I also 
would have spent more time thinking about things I hadn’t thought about before. The 
most helpful parts of the process were the preparation meeting with the defending 
attorney and also the real-time feedback provided on the answers I was giving. 

This was an invaluable experience for learning and experiencing the rules and 
nuances of being deposed. The best lesson learned was that an expert may be asked 
to answer similar questions dozens of times and that opposing counsel may pursue 
such a tactic to look for inconsistency or even to rattle an expert. I would welcome 
the opportunity to participate in a mock deposition again.

Keith Mendes, CFA

Keith Mendes has consulted in matters involving intellectual property, valuations, wrongful 
terminations, wage and hour class claims, business interruption, and calculation of complex 
damages. He has experience in fields including transportation, agriculture, commercial banking, 
healthcare, video game entertainment, real estate, semiconductor technology, telecommunications 
systems, and mobile phone technology. His project experience includes building and maintaining 
databases, constructing complex damage/financial models using sensitivity analysis, and calculation 
of economic damages. Mr. Mendes has been published and has submitted an expert report regarding 
the determination of the appropriate “cram-down” interest rate in a bankruptcy setting. He also 
has testimony experience at both deposition and trial. He holds a B.A. in economics (cum laude, 
with honors) from Claremont McKenna College and earned his CFA Charter in 2014.

I had originally served as the case manager on the actual matter and was familiar 
with the documents, analyses, and issues. Nevertheless, I studied the relevant 
materials to prepare for the mock deposition and reacquaint myself with the case. 

In advance of my mock deposition, I met with counsel for about four hours to discuss 
the case, the materials that were produced, and any other questions he had. The 
deposition prep meeting with counsel was ultimately just as valuable as the actual 
deposition. Counsel and I spent a significant amount of time probing the report 
and my understanding of it to find holes. It helped me identify the areas on which 
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I needed to spend extra time. I had not gone through a session like that before, and 
it was extremely helpful to experience being peppered with questions—some easy 
and others more difficult—and to see a change of cadence and tone.

The follow-up deposition preparation meeting took place about an hour before the 
actual deposition. This session was more of a confidence builder. Counsel provided 
self-assurance, reminding me that I am qualified to be an expert and to speak from 
a position of authority. The main topics of preparation that counsel focused on were: 
1) You are what you are, you are not what you are not, and that is okay; and 2) Was 
the methodology tested and a best practice?

We were originally retained to render an opinion using our background and 
skills. That should be the focus. I may not have certain experiences or a particular 
background the opposing attorney may want me to have. But that does not prevent 
me from rendering an opinion. It does not discredit what I did.

The emphasis on defending a methodology as a best practice was revealing to me. 
Yes, previous research had been done to identify precedents in the public domain. 
But the continued emphasis on this aspect was eye opening. In my future matters, I 
will spend more time researching what has been done, rejected, and accepted by the 
courts and academia. A methodology may seem like common sense, but if it is not 
documented as accepted, opposing attorneys may challenge it and attempt to pick it 
apart. If I want to deviate, I better have a good reason and tie it to something tangible.

I had been previously deposed in three other actual matters where I served as the 
expert. Thus, some of the process was review. I had a basic understanding of the role 
of the court reporter and how to help him/her out, going slowly to allow for counsel 
to object if need be, plus thinking about what was asked and trying to keep my 
answer focused strictly on that aspect. Ultimately, more experience is always better.

The most useful part of the case study was the coaching and interjecting by plaintiff ’s 
counsel (i.e., the lawyer defending my deposition), the individual who was in charge 
of the process from the law firm’s side. He would cut defendant’s counsel off at various 
points and instruct him as to a better way to ask a question, what to follow up with, or 
what to leave alone. I believe it was quite a task for the court reporter to flip between 
five different people (witness, defending attorney, deposing attorney, two coaches), 
but having the transcript available for future review was tremendously helpful. 
Nevertheless, the real-time teaching moments and explanations helped the most.

Counsel stopped the deposition at various points to coach me. One moment that 
resonated was when I tried to make a general economic point about supply and 
demand. I tried to be casual and said something to the effect of “I tend to think…” 
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Counsel immediately cut me off and exclaimed “You are a scientist! You don’t tend 
to think stuff.” This was a valuable reminder that when serving as an expert, I will 
be expected to act and think like an expert. To me, that shaped the remainder of 
the deposition. It helped me relax and increase my focus.

My main recommendation from the exercise is that the defending attorney should 
ask redirect questions in a mock deposition. The entire deposition is spent facing 
and speaking to opposing counsel. I was deposed recently in another matter, and 
there were redirect questions. Turning to the person next to me and away from 
the court reporter took some getting used to. Overall, this exercise was extremely 
beneficial, and I believe that was in large part because all the parties involved took 
it seriously and put forth the effort necessary.

Joseph Tanimura, Ph.D., J.D.

Joseph K. Tanimura, Ph.D., J.D., has consulted on matters involving antitrust liability and damages, 
commercial damages, corporate valuation, insider trading, intellectual property, public policy, and 
securities markets. He was formerly an assistant professor of finance at San Diego State University 
and a managing economist for LECG, LLC. His current research focuses on corporate governance, 
corporate scandals, economic history, and insider trading.

Before the mock deposition, I had never been deposed, mock or otherwise.

When preparing for the mock deposition, I first reviewed every detail of the expert 
report and exhibits. Next, I compiled a list of weaknesses in the analysis and developed 
potential responses. This portion of my preparation was relatively straightforward 
(i.e., it was analogous to studying for an examination).

The matter involved determining the appropriate rent for a big box retailer in a 
shopping center. I had never done this type of analysis before. As such, I developed 
an analytical framework that tied my education, teaching, and consulting 
background to the analysis conducted in the matter. This involved a review of 
both the academic finance and economics literature and my CV. My goal was to 
have a set of key background points that I could rely on if I was asked about my 
qualifications. In this regard, it was extremely valuable to use my own CV, not 
the CV of the actual testifying expert.

I met with the attorney defending the deposition for about three hours prior to 
the mock deposition. He did a good job preparing me for the mock deposition. He 
provided a concise list of things to be aware of during the deposition and techniques 
that questioning attorneys sometimes use. He had also carefully reviewed the expert 
report and exhibits and flagged potential issues.
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The mock deposition lasted about three hours and was a useful exercise. A senior 
attorney provided real-time comments and suggestions to both the junior attorneys 
and me (e.g., “That answer was way too long”). In addition, it was helpful to practice 
carefully listening to the questions and pausing before answering. 

I encountered two situations in which my own answers led to some follow-up 
questions. First, I stated that I had asked counsel for, but had not been provided, 
certain types of client data. Second, I stated that I had considered but had decided 
not to proceed with alternative analyses. Of course, I did not know whether the 
actual testifying expert had asked for additional data or considered alternative 
analyses. These responses opened a line of questioning that I was not necessarily 
prepared for. It was valuable to go through this process, especially since the senior 
attorney was directly coaching the junior attorney who was questioning me. One 
challenge in a mock deposition or trial is that topics can arise that the designers 
of the exercise did not anticipate.

Three weeks after the mock deposition, I was deposed for the first time in an actual 
matter. The mock deposition was invaluable in helping me not only prepare, but also 
feel confident that I could handle the inherent stress that accompanies a deposition. 

Conclusion
Both sides were extremely pleased with the exercise and felt that the experience was beneficial. 
The experts gained insight into the deposition process that will serve them well as both future 
experts and case managers. In particular, the experts felt that familiarizing themselves with the 
overall rules and setting of the deposition, including the presence of a court reporter and observers, 
was helpful in gaining an understanding of what to anticipate in terms of the atmosphere and 
conditions of a deposition. 

We also learned that for experts and attorneys, preparation is key. The expert should be thinking 
about all aspects of the analysis and the types of issues that he or she is likely to face in questioning. 
Finally, we learned that the deposition is really about disclosure, and counsel often seeks a response 
that might be used to either attempt to exclude the expert testimony or impeach an expert at trial. 
In other words, the case study clearly highlighted that the deposition itself is part of a broader 
process that the expert must navigate and is not a standalone exercise. 

At the date of this writing, we are scheduling a second round of mock depositions with the same 
parties on a new case study focused on a statistical analysis.


