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Introduction
The creation of health insurance exchanges is one of the core elements of the 2010 Patient Protection and Affordable Care 
Act (PPACA). Exchanges will function as marketplaces for individual and small group health insurance products offered by 
private insurers. Although some states are developing their exchanges slowly and other states will cede the operation of their 
exchanges to the federal government, exchanges will be operational in all states by January 1, 2014. As a result, insurers that 
plan to offer exchange products need to design and develop new products specifically for this purpose. Because it is likely 
that exchanges will offer especially cost-competitive products, plans may elect to use limited or narrow networks to keep 
premium costs low. Limited networks are especially important because exchanges will offer products with predetermined 
coverage levels, which means that cost competition will rely heavily on the effectiveness of networks used for exchange 
products. Health plans need tools to select providers in order to assure that limited networks are cost effective. 

In addition, there has been a resurgence of narrow and high-performance provider networks for other product offerings. In 
combination with tiered benefit plans and health reform, these networks are helping to reshape the commercial insurance 
market, as health plans redirect existing business into new types of plans, such as narrow-network/high-performance plans 
and accountable care programs. These options, along with those offered on exchanges, can provide increased value in terms 
of pricing, and potentially better patient care. Tools are needed to evaluate these provider selections as well.

The development of successful limited or narrow network products for both exchanges and non-exchange products requires 
effective modeling of costs, with additional consideration of access and quality. Ultimately, the most successful networks 
reflect collaboration between insurers and providers and offer well-planned access while delivering high-quality and con-
trolling costs. Consumers have grown more accepting of these innovative arrangements.

Hospital Network Optimization Model
Berkeley Research Group, LLC (BRG) has created a hospital network optimization model to assist its health insurer clients 
to develop limited or narrow provider networks for products offered on state health insurance exchanges, and other products 
as well. The network optimization model uses an insurer’s own inpatient and outpatient hospital claims data. Data on ancil-
lary services such as lab, radiology, pharmacy, and other services can also be included to add power to the model. Claims 
data are then linked to Medicare Cost Report (MCR) data for individual hospitals to create a powerful tool that can be used 
to make network selection decisions. Cost-to-charge ratios from the MCR are used together with inpatient and outpatient 
charges and allowed amounts for each contracted hospital in an insurer’s network to better understand the relationship 
between charges, payments, and costs for individual hospitals, as well as the network in aggregate. Data on the number of 
admissions and/or days and outpatient visits add power to the model by including the ability to calculate charges, allowed 
amounts, and cost levels per admission, per day, or per visit for individual hospitals and the entire network.

The model compares costs, certain key ratios, contractual discounts, and other factors across hospitals within a network 
or a specific geographic area, and allows hospitals to be selected for a limited or narrow network based on predetermined 
parameters. Hospitals can be selected initially for inclusion in a network for cost effectiveness, favorable discounts, volume, 
geographic location, or other factors. Individual facilities can then be removed from or added to the network; and the model 
shows the impact on total charges, allowed amounts, costs, and per admission and per visit payment levels. For example, a 
baseline group of lower-cost hospitals may be selected, but the insurer may need to add certain higher-cost hospitals in order 
to provide adequate access to the member population. These hospitals can be added one at a time, and their impact on the 
overall cost of the network can be assessed. 
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The Use of Medicare Cost Report Data and the Derivation of Cost-to-Charge 
Ratios and Payment-to-Cost Ratios
Typically, insurers structure their hospital networks to include a variety of facilities in terms of geographic location (urban, 
rural), bed size, type of facility (academic medical centers, community, critical access), and frequency of use by members. 
At the same time, hospitals typically vary in their management of costs, establishment of charge levels, and contractual 
discounts. MCR data, together with an insurer’s claims data, can help to assess the relative costs of hospitals in an insurer’s 
network and the relationship between their costs, charges, and payments they receive. 

Every hospital that participates in the Medicare program must submit an annual MCR to their Medicare administrative 
contractor or fiscal intermediary. The MCR includes a large amount of data related to patient utilization (i.e., inpatient dis-
charges and days, outpatient visits), as well as the hospital’s total gross and net revenue, and expenses. A hospital’s payer 
mix (i.e., Medicare, Medicaid, commercial) is also included. These data are submitted for specific hospital services. Based 
on the data, the MCR algorithms determine each hospital’s total costs and charges associated with all patients and allocate a 
portion of these costs and charges to Medicare, Medicaid, and other patients. The proportion of costs relative to charges in 
aggregate, as well as for specific services, is called a cost-to-charge ratio (CCR).

CCRs that are calculated in the MCR are often used to describe hospital financial conditions. Generally, a lower CCR sug-
gests a larger profit margin on a hospital’s charges. However, CCRs vary substantially across hospitals, within hospitals for 
different services, and across geographic areas. Low CCRs can be the result of either relatively low costs or relatively high 
charges, and often it is difficult to determine the actual driver of the ratio level without a detailed financial review. According 
to data from the Healthcare Cost and Utilization Project (HCUP) published by the U.S. Department of Health and Human 
Services’ Agency for Healthcare Research and Quality (AHRQ), the national average CCR in 2009 was 0.293, meaning 
that hospital costs were about 29 percent of their charges. In 1997, the national average was 0.453 (costs were 45 percent of 
charges). However, the decrease in the ratio over the 12-year period is primarily the result of increases in hospital charges. 
During this period, hospital charges increased 151 percent while costs increased only 62 percent. 1

The reciprocal of the CCR is the charge-to-cost ratio, which represents the extent that charges are marked up over costs. 
For example, if all hospitals in a network have an average CCR of 0.55, this produces a charge-to-cost ratio or markup over 
costs of 1.82 or 182 percent. HCUP data from 2009 places the average charge-to-cost ratio at 3.41, meaning that hospital 
charges represent a markup over costs of 341 percent on average. At the same time, the 2009 national average payment-to-
cost ratio, as published by the American Hospital Association, was 134.1 percent, meaning that third-party payers (including 
commercial insurers, Medicare, and Medicaid) paid 134 percent of hospital costs on average. 

Cost-to-charge ratios, charge-to-cost ratios, and payment-to-cost ratios can be useful tools in network modeling. The CCR 
can be applied to an insurer’s charges to estimate the costs of services delivered to the insurer’s members. The CCR and 
its reciprocal charge-to-cost ratio, along with the payment-to-cost ratio and contractual discount, can be used together to 
understand the relative value of a specific hospital in an insurer’s network. 

1. Pfuntner, A., L.M. Wier, and A. Elixhauser, Overview of Hospital Stays in the United States 2010, Healthcare Cost and Utilization Project, Statistical Brief No. 
144 (2012, December).
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Using Cost-to-Charge and Payment-to-Cost Ratios to Build Network Models
BRG uses the hospital network optimization model to create hospital selection scenarios for our clients that can be used as 
the basis for limited or narrow networks. In some cases, it makes sense to start with the “best buy” or lowest-cost hospitals 
(based on their cost-to-charge ratios) and then add other hospitals to the network that are needed for geographic access, 
have higher quality scores, have negotiated favorable discounts, or for other reasons. In other cases, it is more appropriate to 
create the baseline network with the hospitals with which the plan has negotiated the most favorable discounts, regardless of 
actual costs, and then add lower-cost or higher-quality hospitals. We also create scenarios in which both costs and discounts 
are considered, which optimizes the overall network costs to the insurer, and then add or remove hospitals based on other 
factors to complete the network selection. A variety of other selection criteria can be used as the baseline, such as geographic 
location, hospital type, volume, and quality.

As described above, the model can be used to create network scenarios in which hospitals are selected for inclusion in a 
limited or narrow network based on certain criteria. For illustration purposes, we describe three basic scenarios that might 
be used as a starting point. 

Scenario 1

In the first scenario, hospitals are selected for inclusion in the network based only on their costs or CCRs. The national 
average CCR is approximately 0.29 (in 2009), but CCRs vary substantially across states and other geographic areas, and 
inpatient CCRs are typically higher than outpatient CCRs. Therefore, CCR parameters for hospital selection should be es-
tablished with an understanding of prevailing CCRs in the specific geographic location where the network will be located. 
For example, California hospitals have average CCRs typically lower than the national average (0.2461 in 2011)2,  while 
Texas hospitals have CCRs typically higher than the national average (0.392 in 2009). 3

In the following hypothetical network of 10 hospitals, it is assumed that prevailing CCRs in the geography where the net-
work is located are relatively high. Therefore, model constraints are established such that the inpatient CCR must be less 
than 1.0 and the outpatient CCR must be less than 0.80, or the combined inpatient and outpatient CCR must be less than 
1.8. In the network shown in Table 1, four hospitals do not meet these parameters and are excluded, leaving six hospitals 
that appear to be the “lowest cost.” 

2. California Office of Statewide Health Planning and Development, Healthcare Information Division, accessed at: http://www.oshpd.ca.gov/HID/Products/
Hospitals/AnnFinanData/index.html.

3. Medicare cost report data 2009 as published in the American Hospital Directory.
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Excluding the four “high cost” hospitals results in decreases in the average CCRs for the new limited network, but the 
average discount rates are also lower. Because larger hospitals tend to have lower CCRs than smaller rural hospitals, this 
selection also results in excluding four hospitals that are smaller and located in rural areas, including two critical access 
hospitals. In addition, the insurer in our example does not receive very favorable discounts from two of the larger hospitals. 
We have selected the hospitals without regard to discounts at this point in the modeling exercise, and as a result, the average 
discount decreases despite excluding the higher-cost hospitals. Discounts can be considered and hospitals added or removed 
individually, or the baseline network can be selected based on discounts, as is done in the next scenario.

Scenario 2

In this scenario, hospitals are selected based on having the most favorable contractual discounts for the insurer. In our hy-
pothetical example, the insurer has a large market share. Therefore, its bargaining power is assumed to be substantial and its 
historical discounts with most facilities are relatively high. As such, the initial parameters established for baseline network 
selection are that either of the inpatient and outpatient discounts ratios must be greater than 50 percent or the combined 
inpatient and outpatient discount must be greater than 100 percent. 

Table 1: Hypothetical Hospital Network—Scenario 1 
“Lowest Cost” Hospitals

Hospital Location Type Beds
Inpatient 

CCR
Inpatient 
Discount

Outpatient 
CCR

Outpatient 
Discount

Include/ 
Exclude

Hospital A Urban Community 262 0.57 51% 0.28 68% Include

Hospital B Rural CAH* 25 0.69 54% 1.06 69% Exclude
Hospital C Rural Community 185 0.51 41% 0.40 61% Include

Hospital D Rural CAH 25 1.03 71% 0.99 42% Exclude
Hospital E Urban Community 155 0.97 62% 0.81 75% Include

Hospital F Urban Community 278 0.49 26% 0.31 29% Include

Hospital G Rural Community 93 1.47 48% 0.94 47% Exclude
Hospital H Urban Community 302 0.42 64% 0.30 71% Include

Hospital I Rural Community 66 0.88 42% 1.00 48% Exclude
Hospital J Urban AMC** 498 0.49 23% 0.61 22% Include

ALL HOSPITALS AVERAGE*** 0.53 35% 0.46 46%

LIMITED NETWORK AVERAGE*** 0.51 33% 0.43 45%
* Critical access hospital

** Academic medical center

*** Average ratios and discounts are weighted based on dollar amounts not shown.
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This results in selection of six hospitals for which the health plan pays the lowest proportion of their charges. Two of the 
largest hospitals are excluded in this scenario. It is assumed that these hospitals also have significant bargaining power and 
will not honor the high discounts that the health plan is able to demand from other hospitals with less bargaining power. 
One of these is a large academic medical center, however, which may need to be reconsidered in the final network selection. 
In addition, a key rural hospital is also excluded and may be needed to assure access. Although this example provides the 
optimal network in terms of discounts, it will still need to be adjusted to account for geographic access and potentially other 
factors. 

Scenario 3 

In this scenario, hospitals are selected based on their costs and discount levels. This means that the network is optimal for the 
insurer strictly based on financial considerations. The insurer may still need to consider adding or removing hospitals based 
on access, quality, or other factors, but this scenario produces the “best deal” financially for the insurer. Similar to the other 
scenarios, hospitals may need to be added or removed from the new network based on other factors such as access or quality.

Table 2: Hypothetical Hospital Network—Scenario 2 
“Highest Discount” Hospitals

Hospital Location Type Beds
Inpatient 

CCR
Inpatient 
Discount

Outpatient 
CCR

Outpatient 
Discount

Include/ 
Exclude

Hospital A Urban Community 262 0.57 51% 0.28 68% Include

Hospital B Rural CAH 25 0.69 54% 1.06 69% Include

Hospital C Rural Community 185 0.51 41% 0.40 61% Include

Hospital D Rural CAH 25 1.03 71% 0.99 42% Include

Hospital E Urban Community 155 0.97 62% 0.81 75% Include

Hospital F Urban Community 278 0.49 26% 0.31 29% Exclude
Hospital G Rural Community 93 1.47 48% 0.94 47% Exclude
Hospital H Urban Community 302 0.42 64% 0.30 71% Include

Hospital I Rural Community 66 0.88 42% 1.00 48% Exclude
Hospital J Urban AMC 498 0.49 23% 0.61 22% Exclude

ALL HOSPITALS AVERAGE 0.53 35% 0.46 46%

LIMITED NETWORK AVERAGE 0.60 61% 0.41 70%
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Benefits of Network Optimization Modeling and Expanded Use beyond Ex-
changes
This type of network modeling can be useful not only for creating networks for exchange products, but also for other prod-
ucts. Health reform emphasizes the concept of value in healthcare services, and this model can help health plans understand 
the value of certain facilities relative to other facilities in a network, as well as the impact of including certain facilities. 
BRG’s model offers users helpful insights. A health plan can easily establish network criteria, select certain facilities, and 
immediately see the changes in total charges, allowed amounts, and costs, as well as changes in the average contractual 
discount across the network, and network volume. Facilities can be chosen based on specific quantitative factors, but the 
health plan still has the freedom to add and remove facilities based on qualitative factors. 

As health insurers look to develop, and as their employer clients demand, products tied to limited or narrow provider net-
works, this type of modeling reduces the guesswork involved in provider selection. Insurers developing products for ex-
changes, for example, can model lower- versus higher-cost network options against target premium costs to assess optimal 
break-even points. Insurers and employers interested in designating regional centers of excellence, for example, can assess 
the impact of including these centers on the entire network by modeling the costs and discounts of the designated facilities. 
In addition, since recent trends have indicated that some members will trade lower premiums for more limited access, the 
model can be used as the basis for establishing lower-premium/limited-access products. In fact, some insurers are already 
having success in the individual market with limited or narrow network products, particularly because individuals, and to a 
lesser extent small groups, are willing to make this tradeoff even when the margin of savings is relatively small. 

In addition to products offered on exchanges, this network selection strategy may be useful as employers begin to consider 
the tax on so-called “Cadillac” health plans that goes into effect in 2018. Under this provision of the PPACA, a tax will be 
assessed if the value of a health plan exceeds $10,200 for single coverage or $27,500 for family coverage. Limiting or nar-

Table 3: Hypothetical Hospital Network—Scenario 3 
Financially Optimal Network

Hospital Location Type Beds
Inpatient 

CCR
Inpatient 
Discount

Outpatient 
CCR

Outpatient 
Discount

Include/ 
Exclude

Hospital A Urban Community 262 0.57 51% 0.28 68% Include

Hospital B Rural CAH 25 0.69 54% 1.06 69% Include

Hospital C Rural Community 185 0.51 41% 0.40 61% Include

Hospital D Rural CAH 25 1.03 71% 0.99 42% Exclude
Hospital E Urban Community 155 0.97 62% 0.81 75% Exclude
Hospital F Urban Community 278 0.49 26% 0.31 29% Include

Hospital G Rural Community 93 1.47 48% 0.94 47% Exclude
Hospital H Urban Community 302 0.42 64% 0.30 71% Include

Hospital I Rural Community 66 0.88 42% 1.00 48% Exclude
Hospital J Urban AMC 498 0.49 23% 0.61 22% Include

ALL HOSPITALS AVERAGE 0.53 35% 0.46 46%

LIMITED NETWORK AVERAGE 0.48 40% 0.41 46%
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rowing networks could help insurers offset coverage costs. 
At the same time, these types of network arrangements with 
providers will likely become more complex over time with 
value-based contracts that contain performance-based pay-
ments for quality, shared savings for efficiency, and capita-
tion for risk sharing.

These scenarios begin to address the concept of value, both 
for the health plan and the member, because the model pro-
vides the flexibility to consider qualitative issues once it 
identifies the impact of the quantitative decisions. For ex-
ample, health plans need to be careful not to alienate certain 
network providers. The modeling exercise provides a start-
ing point to achieve narrow price points but allows health 
plans to consider their relationships with providers and add 
certain providers back into the network in order to preserve 
these relationships. In doing so, the health plan can see what 
value financially may be sacrificed in exchange for preserv-
ing the relationship. 

Another important consideration is that no single hospital or 
health system is always the most or least expensive for ev-
ery service. Our network optimization model considers this 
issue by allowing unlimited flexibility to add service differ-
entiation. In addition to simply inpatient and outpatient ser-
vices, other services can be added or considered by service 
line, such as heart surgery, labor and delivery, or MRI.

Limited, narrow, tiered, and high-performance networks will 
likely be at the core of the individual and small group ex-
change products when they emerge in 2014. The key will 
be to begin the network selection process in a meaningful 
and transparent way in order to gain long-term control over 
payment levels and premiums.

www.brg-expert.com


