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Pharmaceutical Companies and Patient Care – The Mixed Effects Model 
 
 The United States healthcare system has been described as everything from the product of 
capitalist genius to a sheer mess. Somewhere in the middle is the actual mix of government 
regulations, corporate profits, healthcare provider risk, and patient interests that define US 
healthcare. Since Theodore Roosevelt’s support of universal healthcare in the 1912 presidential 
election and Lyndon B. Johnson’s approval of Medicare and Medicaid in 1965, the healthcare 
system has undergone layered and complex reforms. Still, every reform has maintained the 
healthcare system as a sector that permits for-profit industry activity rather than preserving a 
purely non-profit service industry.[24] 
 The ideological debate rages on over whether healthcare is a right or a privilege of 
American citizens. The discussion centers mostly on American citizens because the majority of 
developed countries have instituted some form of universalized healthcare provided under the 
assumption that access to health services is a right of their citizens.[24] The distinction between 
these systems is often the difference between a non-profit and for-profit institution. Universalized 
healthcare either offers tax-funded medical services or provides insurance that is paid by the 
government through tax dollars. The American model of healthcare distributes health services at 
cost to the patients who pay out-of-pocket or use private insurance purchased by individuals or 
employers. There are pros and cons to both systems, and the US healthcare industry contains a 
mix of non-profit and for-profit insurance companies and hospitals, but one of the most interesting 
in terms of providing patients with medical relief is the status of pharmaceutical companies as a 
fully for-profit industry. 
 As it stands today, the US pharmaceutical industry is one of the most lucrative industries in 
the nation: the research, development, and distribution of medical devices and drugs to be used for 
in-patient and over-the-counter care. A pharmaceutical company’s aim is to create a profit from 
selling their products to customers – the hospitals, primary care providers, physicians, and patients 
– and these profits are high given that Americans spend the most, both per capita and overall, on 
healthcare relative to every other country.[23] Even though non-profit insurance companies and 
hospitals may operate in the healthcare sector, pharmaceutical companies are almost exclusively 
for-profit around the world. This profit framework creates incentives for firms to compete. In the 
US, businesses have freedom to negotiate coverage policies and prices with healthcare providers 
and insurance companies.[22] The companies can also work directly with the government to speed 
the approval of drugs by the Food and Drug Administration (FDA) and affect policy concerning 
intellectual property protection and the sale of imported generic drug brands.[5][22] 
 I propose that the ability for pharmaceutical companies to secure market exclusivity for 
their products with patents and lobbying the government to affect policy has the potential to 
produce mixed, often opposing, outcomes at the level of primary patient care. This model, which I 
have termed the Mixed Effects Model, is neither an advocacy for a non-profit system, nor a 
proposal of healthcare reform. The model also does not predict the precise outcome of the actions 
of companies because these actions are muddled in the complex network of healthcare interests 
and policies. Rather, it is a summary view of pharmaceutical policy, both in effect and in theory, 
that showcases the difficulty of healthcare reform and the built-in contradictions of the US system. 
 
I. Relative Competition – Free Enterprise and the For-Profit Model 
 American enterprise runs on the idea that competition between firms produces the best 
economic result for the consumer. Milton Friedman, founder of the Chicago School of Economics 



and recipient of the Nobel Prize in Economics, argued that this competition is facilitated by 
limited government intervention in the economy. In contrast, the US pharmaceutical industry is 
loosely regulated relative to other developed economies, and resembles an oligopoly, or multiple 
monopoly model, with very influential government intervention rather than a perfectly 
competitive industry.[6][9] 
 Returning to economic terminology, scientific knowledge concerning health is largely 
considered to be a public good.[19] Public goods are non-rival, meaning that one person’s 
consumption does not affect another person’s ability to consume the same good, and non-
exclusive, meaning that it is impossible to exclude would-be users from using the good. However, 
in the case of medical research conducted by pharmaceutical companies, the second provision of a 
public good is violated by the practice of patent protection.[23] After a patent is filed, the firm has 
exclusive privileges on the product for 20 years before any other firms can deploy competing 
products. It is this feature of government regulation that allows the industry to flourish.[23] When 
generic drugs, copies of the original (or innovator) drugs, flood the market, the innovator firm’s 
revenue stream is destroyed. Pharmaceutical research is notoriously capital and time intensive, so 
these intellectual property protections are the main incentive for firms to innovate and drive their 
research and development (R&D).[16][17][18][20][22][24][35] 
 Patents create multiple small monopolies within each field of drugs, allowing 
pharmaceutical firms to be flexible in their pricing.[22][23] Every pharmaceutical R&D department 
operates under highly competitive market conditions. The race to produce a drug and secure the 
exclusive sale privileges given by the patent is brutal. In contrast, each firm’s marketing and 
manufacturing departments are non-competitive because they are not directly played against other 
firms with similar products. Patent protections produce the difference in competition within each 
company and result in the ability to elevate drug prices and reap the maximum revenue from the 
market.[28] 
 This advantage lasts until the patent expires and competition is restored to the market in 
the form of generic drug entry. The competition between the brand-name innovator drug and the 
generic drugs is fierce, owing mostly to the difference between the brand-name company’s high 
cost to invent the product and the generic companies’ low cost to copy it. The generic company is 
capable of pricing their product far lower than the brand-name company. The regulatory 
environment of the US pharmaceutical industry protects brand-name firms’ profits and innovation 
by helping to reduce competition during the life of a patent and increasing generic 
competition.[6][22] In addition, the government has incentivized the creation of generics by 
expediting the FDA review process for generic drugs, allowing them to simply show 
bioequivalence to the innovator brand that had to previously prove the safety and efficacy of their 
drug.[10][15] The generic brand, therefore, is capable of undercutting the brand-name price and the 
competition of multiple generic brands pulls the price down even further.[10] On average, generic 
drugs are 75% cheaper than the original drug.[28] As a result of the threat of generic competition, 
American brand-name pharmaceuticals have the highest prices in the world and American generic 
brands cost less than generic brands in many other developed countries.[9][27][28] The innovator 
brand’s profit margin plummets after its patent expires, often to the point at which the innovator 
withdraws from the drug market it created.[9][27] 
 The economic model of the pharmaceutical industry can be described as an oligopoly 
followed by generic competition, which produces high initial brand-name prices followed by low 
generic-brand prices. Corporations employ “evergreening” and “pay-to-delay” strategies to stall 
the generic competition in addition to producing pseudo-generics and acquiring competitor firms 



to reduce the impact of generic competition.[11][22][34] “Evergreening” consists of replacing expiring 
patents with slightly modified patents to extend the life of the product, while “pay-to-delay” 
involves paying generic firms to delay the release of their drug to secure more profits for the 
innovator drug.[25][34] Some companies have taken the second strategy so far as to buy competitors 
to produce generic brands of other firms’ products. These pseudo-generics prepare the firm for the 
generic competition by having both a branded and a generic product in the market, allowing them 
to cut into another brand-name firm’s revenues after their competitor’s patent is terminated. 
Pharmaceutical firms lobby Congress extensively to allow these practices, as well as expediting 
FDA approval, to continue.[1][2][27] 
 Because pharmaceutical companies face high uncertainties in the development of their 
product and heavy competition from generic drugs, brand-name companies must focus on driving 
patent protection of innovation and lobbying power to preserve their business interests and their 
profitability. 
 
II. State of Play – Pharmaceuticals in Healthcare Today 
 Currently, pharmaceutical brand-name drugs account for only about 25% of total drug 
prescriptions, with generics occupying the majority.[10][15] However, brand-name drugs absorb 
79% of consumer spending on drugs, with generic drug firms taking in the remaining 21%.[27] 
Under these conditions, healthcare spending has grown faster than the U.S. economy due to the 
rise in brand-name prices, direct-to-consumer advertising (DTC), and the increase in the volume 
of drug prescription and outpatient services.[24] 
 According to the New York Times, from 2005 to 2009, the nominal price of generic brands 
fell 31% while the price of brand-name drugs rose 41% compared to the rise in inflation of 
13%.[21] This represents the consequences of two effects: 1) an increase in cost per service 
resulting from the rise in pharmaceutical product prices, and 2) the over-consumption of cheaper 
generics. The medical costs to patients are skyrocketing, due to the rising cost per medical service 
(i.e. treatments, tests, and in-patient care) far past inflation rates and the ability for brand-name 
drugs to control a temporary monopoly.[10][21] 
 Patients favor using brand-name drugs over generic drugs because branded firms in 
America to advertise their products directly to consumers.[22] Most other countries have banned 
this practice because studies have shown DTC leads to over-prescription of brand-name drugs at 
the request of the patient. Additionally, advertising works against the incentives put in place to 
help patients choose generic drugs. Currently, generic drugs are covered in most health plans at 
the lowest cost, with preferred-brand pharmaceuticals at higher cost and non-preferred-brand 
pharmaceuticals at even higher costs.[30] Pharmaceutical products are either bargained into the 
preferred category or are placed there after assessment of their therapeutic benefits, but doctors are 
encouraged to inform the patient of the generic option to reduce costs for the primary care 
provider and the patient. Additional rebates given under Medicare Plan D for elderly or disabled 
citizens push the consumer to buy generic, but research by the Congressional Budget Office shows 
that, despite these cost-effective incentives, patients still trust the brand-name more and prefer it to 
the generic brand.[26][29] This is potentially due to the brand image left by DTC advertising. 
 The increase in treatment volume from over-prescription might be a more fundamental 
problem because it reflects the underlying incentives of the healthcare system.[3] Rising prices of 
brand-name drugs is just a small part of a larger trend – built-in financial incentives also drive 
costs spiraling upwards. The pay-for-service method of paying doctors is arguably one that puts 
the quantity of treatment above the quality of patient care. Physicians, out of a fear of malpractice 



suits, order more tests and treatments. The increase in the volume of medical tests, procedures, and 
treatments drives up the cost of healthcare insurance premiums. Additionally, doctors are paid by 
the number of services they provide, incentivizing over-prescription to boost doctor’s salaries. 
Basing a doctor’s pay on the quantity of services rather than on the health outcome of the patient 
is a model that potentially skews the incentives of the healthcare system in favor of driving up 
costs and salaries rather than healthier patients. Russell Ackoff, a famous organizational theorist 
and former professor of Management Science at the Wharton School, decried the incentive system 
in a recent interview, saying: “The fact is that the U.S. doesn’t have a healthcare system. We have 
an illness and disability care system [that we pay to take] care of us when we are sick or disabled. 
Therefore, the greatest threat to the existence of the system is pervasive health!”[24] Patient health 
outcomes are overshadowed by the financial incentives that perpetuate the system, so 
pharmaceuticals are priced high, doctors’ salaries are inflated by the overuse of services and 
treatments, and patients pay for their profit margins without being placed at the highest priority. 
 Currently, pharmaceutical companies pursue two main policies that drive their business 
model: innovation and lobbying. The effects of these two parallel processes are the focus of the 
Mixed Effects Model, which can be derived from observed and theoretical market effects. The 
goal of the model is to show how these two processes could both beneficially and detrimentally 
affect patient care. 
 
III. Driving Innovation – Patents and Patient Care 
 Patents are the primary driver of industry innovation – without their incentives, the firms 
might cease to pursue research and become insolvent.[20][27] Additionally, generic drugs would 
cease to exist because they are products of the original company’s innovation motivated by the 
promise of patent protection of the brand-name product. The effects of pharmaceutical innovation 
are two-fold: while the continuous improvement of drug brands benefits patients by providing 
them with better treatments and cures, the incentive for companies to raise the price of innovator 
drugs constricts a patient’s access to these treatments. 
 Innovation drives the discovery of new drugs, better products, and a greater understanding 
of diseases, all of which contributes to improvements in patient care. Millions of people 
worldwide benefit from the products of these companies.[17][18] In addition, the FDA approval 
process decreases the number of high-risk drugs that might emerge. This process cuts deeply into 
the length of time the product is on the market after the patent is filed, so the life of 
pharmaceutical patents have been gradually extended over the years to compensate the drug 
companies for lost profits.[18] Once a company earns the approval of its patent from the FDA, the 
patent allows the company to control that product’s market while hopefully reducing the risk to 
the patient with better products because of these incentives.[18] 
 Despite the benefits, innovator drugs are introduced to consumers at high prices; costs are 
often only marginally diminished by insurance plans provided the plan covers the brand-name 
products at all. Lower-income families, especially those that live in less developed countries are 
typically unable to afford such prices, so pharmaceutical companies tier their international prices 
according to the means of the country.[23] Unfortunately for U.S. citizens, America’s status as a 
wealthy, developed country gives it the highest branded drug costs, which reduces access to these 
treatments until generic competition sets in. Although the treatments get better with time, the 
ability for patients to pay for and use these treatments does not improve. 
 Figure 1 summarizes the effects of patent protection and innovation-driven business on 
patient care. 



 
Figure 1: Outcomes of Patent Protections and Pharmaceutical R&D 

IV. Preserving Competitive Advantage – Lobbying and Patient Care 
 Pharmaceutical companies are entitled to lobby the government and donate to campaigns 
just like any other firm, but the debate over whether companies should be allowed to do so is a 
debate that challenged whether the healthcare system should be for-profit or non-profit. The 
Pharmaceutical Research and Manufacturers of America (PhRMA) is the primary lobbying wing 
of the industry, and its donations to politicians, organizations, and causes can be seen as indicative 
of the industry’s lobbying goals. According to PhRMA and their published industry profile, the 
industry leaders support increasing access to affordable drugs, reducing importation of foreign 
generic brands, and creating more efficient FDA approval processes.[1][2][8][9][10][17][18][27][30] 
 Obamacare, formally known as the Patient Protection and Affordable Care Act of 2010, 
seeks to fit more pharmaceutical products into insurance plans and give patients greater access to 
treatments.[8][17] On the surface, this is a positive effect that gives patients the ability to use these 
products, often at discounted prices. However, increased access combined with the incentives of 
the health provider system lead to over-prescription that inflates healthcare costs further. Within 
an insurance system that buffers the cost of drugs, patients are more likely to purchase branded 
drugs than if they weren’t insured.[30] Pharmaceutical companies have been largely absent from 
healthcare reform debates until the passage of Obamacare, but in helping to pass the bill, the 
industry worked to expand brand-name drug inclusion into Medicare. In passing the health reform 
bill, President Obama, Senator Max Baucus (the chairman of the Senate Finance Committee), and 
the representative firms from the pharmaceutical industry reached an $80 billion deal that included 
a resolution to oppose the importation of foreign generic drugs in exchange for new rebates on 
drugs for Medicare beneficiaries.[27] This included a mandatory 50% discount on drugs purchased 
by Medicare for patients affected by the coverage gap. These forced price discounts were paired 
with annual fees that firms must pay to offset the cost of expanding healthcare with the 
understanding that the firms would be rewarded by increased revenues from the greater number of 
insured people who had better access to their products. The drug industry has realized, after the 
multiple shifts of policy it has sustained, that their ability to affect broader coverage policy 
through lobbying is far less productive than their ability to affect the inclusion of drugs in 
discounted or preferred-brand categories by insurance providers. As a result, pharmaceutical 
companies have shifted their lobbying focus to improving the coverage of their drugs in insurance 
plans. When confronted with the power of DTC advertising and the allure of a discounted price, 



patients are not only more likely to see more brand-name drugs as treatment options, but also more 
likely to choose the brand-name drugs over the generic. 
 The brand-name pharmaceutical industry competes with generic brands, both foreign and 
domestic, that cut every company’s profit margin.[1][2][34] The American economy has the highest 
number of generic entrants to the market and some of the lowest generic prices amongst developed 
countries, but pharmaceutical companies continue to reduce the number of generic brands 
available to consumers.[9] According to the Associated Press, Abbott Laboratories and Amgen 
spent $890,000 and $2.82 million lobbying Congress on health issues, including generic 
competition, drug importation, and intellectual property protection.[1][2] Because of the predatory 
practices of firms (buying out generic competitors or marketing pseudo-generics), it is harder for 
generic brands to enter the market.[11] Domestic generic brands are protected by government 
incentives, which has caused pharmaceutical companies to focus their lobbying efforts on 
restricting imported generic brands. In the same compromise that helped pass reforms, companies 
successfully negotiated greater restrictions on drug importation. PhRMA provides the reasonable 
justification that these drugs are potentially less safe than both brand-name and generic drugs 
approved domestically, but the net effect is that more expensive options are left on the table.[17][18] 
With more pharmaceutical products being included in health insurance plans and the pressure on 
generic companies to stay out of the market despite government incentives, the impact of these 
lobbying efforts, if successful, would be a net increase in healthcare costs to both insurance 
companies and patients. 
 PhRMA emphasizes increasing the speed of the FDA review process as one of its lobbying 
issues.[18] Pharmaceutical firms have placed a greater importance on recovering the time lost in 
FDA approval towards the drug’s effective time on the market, which can be cut in half.[9] 
Because the FDA process is regarded as one of the more fair and transparent systems for drug 
approval, the industry has not focused on abridging the process by making the FDA cut corners 
with its clinical trials.[4][5][9][18] The costs of a product recall are higher than the price of extensive 
clinical testing, not to mention the effect of a public failure would have on the company’s public 
relations. The government passed the Prescription Drug User Fee Act (PDUFA) in 1992 to charge 
pharmaceutical companies a fee to the FDA to increase the agency’s resources and to set deadlines 
on drug approval. PhRMA has lobbied in support to PDUFA’s deadlines and fees to further 
increase the number of staffed officials at the FDA to allow the agency to conduct more trials and 
approve more drugs per year.[4][5][17][18] Looking at the pattern of drug recalls and serious safety 
issues since 1992 has called into the question the impact these deadlines and increased manpower 
have on maintaining the FDA’s standard of service.[4][5] Issues with drug safety and recalls make a 
case that expediting the FDA review puts more patients at risk.[4][27] 
 Figure 2 summarizes the effects of pharmaceutical lobbying on patient care, as well as the 
intermediate effects that produce rising healthcare costs and the potential for increased risk in 
approved drug treatments. 



 
Figure 2: Effects of Pharmaceutical Lobbying 

V. The Mixed Effects Model 
 Under the current healthcare system, innovation and lobbying by pharmaceutical firms 
produce mixed results at the level of primary patient care. By driving innovation, pharmaceutical 
firms produce safer products that fewer people can access due to the increases in price that 
contribute to rising healthcare costs. Lobbying efforts strive to increase access to these treatments 
by negotiating discounts with insurance providers, but industry’s resistance to imported generic 
drugs keeps cheaper treatments off the table. With the effect of DTC advertising and built-in 
incentives for doctors to over-prescribe, the coverage of brand-name pharmaceutical products in 
more insurance plans following the Obamacare settlement will only contribute to the rise in 
healthcare costs as well. Increased lobbying to boost the productivity of the FDA with greater 
PhRMA financing may provide FDA officials with improper incentives to reduce review times, 
inadvertently putting patients at risk. These effects are summarized in Figure 3. 
 

 
Figure 3: Combined Activities of Pharmaceutical Companies and their Impact on Patient Care 



 Both activities result in increased healthcare costs to patients, but the potential outcomes of 
access to care and patient risk to these drugs are not influenced in the same manner. The patent 
system creates powerful incentives for companies to create the next “blockbuster drug” that 
addresses a large demand in the patient community with a safe and effective treatment. R&D is 
accelerated and costly, but the safety and efficacy of these products is the goal of the company and 
the FDA reviewers. However, to make up for these costs, the innovator drugs are highly 
expensive, even with discounts provided by insurance companies and these costs are sometimes 
prohibitive to mass consumption. The issues drug firms invest in are also divided on the potential 
costs and benefits they might provide to the patient. While increasing the number of brand-name 
drugs under insurance plans grants patients better access to these drugs, the desire for companies 
to push their products through the FDA with more staffed reviewers and approval deadlines may 
have the effect of abbreviating the testing process and prematurely introduce more unsafe products 
to the market. 
 These effects of pharmaceutical firms are summarized below in the Mixed Effects Model 
(Figure 4). 
 

 
Figure 4: The Mixed Effects Model 

 



VI. Limitations of the Model 
 The Mixed Effects Model is a conceptual description of the effects of pharmaceutical 
companies. The model fits some observed outcomes, but there are some shortcomings to the 
model’s predictions. First and foremost is the distinction between the potential effects that the 
model predicts and the realized effects of these actions. While the outcomes of driving innovation 
are far more tangible, the results of lobbying are not as clear-cut. Although a firm may pour 
money into lobbying, there is no guarantee that the company will get what it wants from the legal 
compromise that will ensue on the Congressional floor. Looking at the effects of lobbying directly 
on price is difficult because the prices of drugs in insurance plans are kept private. 
 While it is easy to decry the actions of pharmaceutical companies, it is important to 
remember the mix of drugs that are sold: 75% generic, 25% brand-name. These brand-name drugs 
are a comparatively small sector of the market by volume. Once a company’s patent expires, 
generic competitors rapidly overtake the drug’s market, so lobbying to control domestic 
competition is not that successful as of yet. Additionally, there is no absolute evidence that 
streamlined FDA approval processes would produce a noticeable decrease in the safety of 
approved drugs. The hypothetical effects of shutting out competitors and reducing the time a drug 
spends with the FDA reviewers fit with the model and could produce the depicted rises in 
healthcare costs and risks to patient health. A final concern about the problem of measuring 
lobbying outcomes is the uncertainty of where money is actually coming from when a group 
donates to a campaign. The rise in lobbying and special interest groups in the health sector is 
primarily due to patient advocacy groups (few of which are funded by pharmaceutical firms) that 
have been shown to be more effective at influencing health policy than PhRMA.[5] 
 This model also assumes a for-profit basis for the pharmaceutical industry. With a switch 
to a non-profit pharmaceutical research sector, the innovation-lobbying effects are potentially 
nullified. This change would produce entirely different deficits to the system, such as reduced 
research output and inflexibility in prices due to a lack of competition, and it is speculative to 
assume which would be better or worse for the American economy. Even though most developed 
countries have adopted the non-profit model, the American market has proven to be a powerful 
force and the complexities of both the public and private insurance and health service systems 
resist overhaul. The Mixed Effect Model does raise serious doubts as to how a for-profit model 
can help patients, however. According to most public health officials and academics, the system 
has already failed, though advocates of the free market would counter by citing the genius of the 
incentive system that has carried us to the forefront of today’s research and primary care. 
 
VII. Testing the Model – Lobbying and Drug Prices 
 The Mixed Effects Model is made of two branches, patent protection and lobbying. Each 
pharmaceutical firm extensively studies the costs and benefits of innovation before allocating 
funds to various R&D projects. It is difficult to correlate a unit of innovation with a unit of risk to 
the patient, and the prices of pharmaceuticals are also highly confidential because they are 
negotiated with the insurance provider or the hospital. The same problem holds when attempting 
to use lobbying figures to predict the risk to a patient or the access a patient has. The effect of 
FDA approval has been studied with respect to drug recalls, but the link between lobbying and 
FDA review times is less mathematical – a company can lobby as much as it wants and still lose 
the vote on the floor of Congress.[6] 
 Perhaps a more sturdy comparison would be between the amounts lobbied, the prices 
consumers paid, and the prices producers were able to receive. The Bureau of Labor Statistics 



(BLS) publishes the consumer prices and producer prices as the consumer price index (CPI) and 
producer price index (PPI), respectively.[31][32] Congressional Quarterly (CQ) hosts Political 
Moneyline, an online database of campaign finance and lobbying information, which reports how 
much various lobbyists, such as PhRMA, have donated to political campaigns over the years.[19] 
Outside of the donation numbers, these lobbying reports include the issues the company is 
lobbying on, which validated the model qualitatively by reaffirming what the companies have 
placed an emphasis on when they lobby – coverage, generic drugs, and FDA approval.[19] With the 
data from the BLS and CQ, it may be possible to establish some quantitative relationship between 
the amount lobbied by PhRMA, which is presumably representative of the industry, the CPI 
(included in Study 1) and the PPI (included in Study 2). Data for both these studies are included in 
Appendix A, B, and C. 
 The history of PhRMA lobbying is trending upwards. The output of pharmaceutical 
companies skyrockets during election seasons and continues to rise higher each year. Figure 5.1 
displays a graph of lobbying funds given by PhRMA in each financial quarter (unadjusted) while 
Figure 5.2 displays the total amount given each year to congressional elections. 
 The CPI and PPI are both taken specifically for pharmaceutical products and prescription 
drugs to avoid as many other economic variables as possible. If there is a positive correlation 
between lobbying totals and CPI, then it is fair to say that increased lobbying is correlated with 
increased consumer prices per pharmaceutical item. If there is a positive correlation between 
lobbying totals and PPI, then it is fair to say that increased lobbying is correlated with increased 
producer intake per pharmaceutical item. 
 

 
Figure 5.1: PhRMA Lobbying (Per Quarter) (1999-2011) 
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Figure 5.2: PhRMA Lobbying (Per Year) (1999 - 2011) 

A. Study 1: Lobbying vs. CPI 
 Comparing lobbying to CPI is an attempt to discover whether the two values are even 
slightly correlated. Because of the complexity of drug pricing, a strong relationship cannot be 
expected, but the two values seem to be weakly and positively correlated (R2 = 0.196) in a linear 
regression (Figure 6). This indicates that lobbying donations to influence policy explain 
approximately 19.6% of the changes in price that consumers have to pay for pharmaceutical 
products. 

 
Figure 6: Lobbying vs. CPI 

B. Study 2: Lobbying vs. PPI 
 Because lobbying is meant to affect external conditions and the changes in producer price-
intake are closer to the company’s ordinary influence, the two need not be as strongly connected 
as lobbying would with CPI. However, surprisingly, the correlation between lobbying and PPI is 
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stronger (R2 = 0.358) in a linear regression (Figure 7). Lobbying explains nearly twice the 
variation (35.8%) of PPI than it explained for the CPI. 

 
Figure 7: Lobbying vs. PPI 

C. Discussion of Lobbying Effects 
 The summary of these results is displayed in Figure 8, which contains both the CPI and 
PPI as dependent variables against PhRM lobbying as the independent variable. A higher CPI 
would hopefully correlate with a higher PPI because the greater amount a consumer pays would 
result in higher price gains for the producer. The scatter plot of the data shows that this 
relationship is roughly true. Using power regression models, the two values appear to move in-
synch with one another and while both move with only a small relation to lobbying data, this 
graph does show that more in-depth analyses might be able to strip away other variables and 
determine more sturdy correlations. 

 
Figure 8: Lobbying vs. CPI, PPI 
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 Testing the model against real-world lobbying and price index data showed to be a helpful 
reminder of the limitations of the model as a simplified framework that works within a far more 
intricate system. However, it also demonstrates that lobbying can explain a portion of the 
fluctuations in CPI and PPI, as the model would predict. The possibility of lobbying to explain 
19.6% of CPI variability and 35.8% of PPI variability is not negligible when it comes to prices. 
 
VIII. Conclusion 
 In the years leading up to the 2012 election, healthcare has become a major hot button 
issue to American voters and pharmaceutical companies have come into the spotlight of healthcare 
reform. The Mixed Effects Model attempts to show how pharmaceutical firms can help and harm 
patients directly and indirectly, and the negative effects are worth investigating. Testing the model 
with rough quantitative data showed some relevance of the model to real-world data without 
disproving the theoretical and conceptual framework of the model. 
 If, “the measure of a nation’s success can only be its ability to utilize its citizens to their 
fullest potential,” then optimizing the delivery of healthcare services, regardless of the status of 
healthcare as a right or a privilege, is vital to the future of American society.[24] The passage of 
Obamacare represents a significant turning point in the story of healthcare reform, if only because 
it opens the door to more effective reform plans. Current reforms will expand access, but they are 
missing the opportunity to control costs, which could have similar effects as pharmaceutical 
lobbying to increase healthcare costs. The potential value in Obamacare might be that future 
reforms could better consider the intricacies of the pharmaceutical system and cost control in 
optimizing the healthcare system. 
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Appendix 
 
A. PhRMA lobbying (unadjusted) 
 
Sources: 
[19] Political Moneyline. CQ Roll Call. Web. 2 Apr. 2012. <http://cqmoneyline.com>. 
 

Year Filing Period Filing Adjust Year Adjust 
PhRMA Lobbying 

(Unadjusted) 
1999 YE 1 2000 $2,200,000  
2000 MY 0.5 2000.5 $3,980,000  
2000 YE 1 2001 $3,500,000  
2001 MY 0.5 2001.5 $5,780,000  
2001 YE 1 2002 $5,500,000  
2002 MY 0.5 2002.5 $6,200,000  
2002 YE 1 2003 $8,060,000  
2003 MY 0.5 2003.5 $8,480,000  
2003 YE 1 2004 $7,560,000  
2004 MY 0.5 2004.5 $8,040,000  
2004 YE 1 2005 $7,480,000  
2005 MY 0.5 2005.5 $6,260,000  
2005 YE 1 2006 $7,220,000  
2006 MY 0.5 2006.5 $9,260,000  
2006 YE 1 2007 $8,840,000  
2007 MY 0.5 2007.5 $10,706,000  
2007 YE 1 2008 $12,026,800  
2008 Q1 0.25 2008.25 $3,610,000  
2008 Q2 0.5 2008.5 $5,020,000  
2008 Q3 0.75 2008.75 $5,420,000  
2008 Q4 1 2009 $6,170,000  
2009 Q1 0.25 2009.25 $6,910,000  
2009 Q2 0.5 2009.5 $6,150,000  
2009 Q3 0.75 2009.75 $6,790,000  
2009 Q4 1 2010 $6,300,520  
2010 Q1 0.25 2010.25 $7,010,000  
2010 Q2 0.5 2010.5 $4,650,000  
2010 Q3 0.75 2010.75 $5,180,000  
2010 Q4 1 2011 $4,900,000  
2011 Q1 0.25 2011.25 $4,540,000  
2011 Q2 0.5 2011.5 $4,690,000  
2011 Q3 0.75 2011.75 $4,740,000  
2011 Q4 1 2012 $4,820,000  

 
 
 



B. PhRMA lobbying (adjusted) 
 
Sources: 
[19] Political Moneyline. CQ Roll Call. Web. 2 Apr. 2012. <http://cqmoneyline.com>. 
 

Year 
PhRMA 

Lobbying 
1999 $2,200,000  
2000 $7,480,000  
2001 $11,280,000  
2002 $14,260,000  
2003 $16,040,000  
2004 $15,520,000  
2005 $13,480,000  
2006 $18,100,000  
2007 $22,732,800  
2008 $20,220,000  
2009 $26,150,520  
2010 $21,740,000  
2011 $18,790,000  

 
C. Total healthcare industry lobbying, CPI, PPI, Inflation, Calculations 
 
Sources: 
[19] Political Moneyline. CQ Roll Call. Web. 2 Apr. 2012. <http://cqmoneyline.com>. 
[31] United States. Department of Labor. Bureau of Labor Statistics. Consumer Price Index 

Detailed Report. 2005-2011. Web. 1 Apr. 2012. <http://www.bls.gov/cpi/cpi_dr.htm>. 
[32] United States. Department of Labor. Bureau of Labor Statistics. Producer Price Index 

Detailed Report. 2005-2011. Web. 1 Apr. 2012. <http://www.bls.gov/ppi/ppi_dr.htm>. 
[33] “US Inflation Calculator.” Inflation Calculator. Web. 1 Apr. 2012. 

<http://www.usinflationcalculator.com/>. 
 

Source: CQ Moneyline BLS BLS 

Year Lobbying 
PPI 

Unadjusted Index 
CPI 

(Prescription drugs) 
1999 $69,104,178   
2000 $79,832,684   
2001 $76,013,645   
2002 $80,225,775   
2003 $85,223,313   
2004 $86,854,884   
2005 $93,482,638 121.5 349 
2006 $117,112,658 125.2 363.9 
2007 $151,714,726 131.7 369.157 
2008 $160,516,226 141.6 378.284 
2009 $185,259,752 149.4 391.055 
2010 $155,499,580 157 407.824 
2011 $158,275,299 164.1 424.981 



Source: BLS BLS US Inflation Calculator 
Year % Change PPI % Change CPI Inflation 
1999    
2000    
2001    
2002    
2003    
2004    
2005 6.7 3.5  
2006 3.7 4.3 2.4 
2007 5.3 1.4 4.1 
2008 7.7 2.5 0.1 
2009 6.1 3.4 2.7 
2010 5.2 4.3 1.5 
2011 4.3 4.2 3 

    
Source: Calculation Calculation Calculation 

Year Change in PPI (t1 - t0) Change in CPI (t1 - t0) % Delta PPI - Inflation 
1999    
2000    
2001    
2002    
2003    
2004    
2005    
2006 3.7 14.9 1.3 
2007 6.5 5.257 1.2 
2008 9.9 9.127 7.6 
2009 7.8 12.771 3.4 
2010 7.6 16.769 3.7 
2011 7.1 17.157 1.3 

    
Source: Calculation Calculation Calculation 

Year % Delta CPI - Inflation Delta PPI - Inflation Delta CPI - Inflation 
1999    
2000    
2001    
2002    
2003    
2004    
2005    
2006 1.9 1.3 12.5 
2007 -2.7 2.4 1.157 
2008 2.4 9.8 9.027 
2009 0.7 5.1 10.071 
2010 2.8 6.1 15.269 
2011 1.2 4.1 14.157 

 
 




