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)This paper is an extended version of the paper of Jin and Leslie (2009) about the reputational concerns for asymmetric hygiene quality in the restaurant industry. Their research was based on hygiene scores of restaurants in Los Angeles during three years. The first two year, the hygiene was quite unobservable for customers. In the third year, a hygiene grade card was introduced to reduce the asymmetric information.  As a result of the hygiene grade cards, the information about hygiene became more symmetric. Nevertheless, hygiene score was already tracked by an inspection team before the grade cards were introduced. This gave Jin and Leslie the opportunity to look at differences of the hygiene scores before the grade cards and explain why these differences occur. Jin and Leslie found that restaurants of a chain tend to have a higher hygiene quality than non-chain restaurants due to the higher reputation concerns. Also they found that franchised restaurants of a chain tend to free-ride on a good reputation of a chain by having lower hygiene scores. 
The purpose of this paper is to replicate the findings of the paper of Jin and Leslie and to check how robust these results are. Additional literature tries to give an explanation for the founded free-ride problem of the franchisee. Also, this paper looks at the decision problem of a company when it wants to expand:  should the next restaurant outlet be a company-owned or a franchised outlet?  
By including two additional variables in the dataset of Jin and Leslie, this paper makes an extension. The first variable is about the experience of a company in franchising. Better experience in franchising, measured in years already franchising, seems to have a positive effect on the hygiene score of the franchisee. 
The included second variable measures the different restaurant density levels across different zip codes. In general, a region with high restaurant density has a negative effect on the hygiene scores of regions. This might be the case because the demand becomes more price-elastic. However, chain restaurants, including the franchised restaurants, do not tend to have a lower hygiene score. This might be the case because chain restaurants have often national prices and national advertising. Another option to attract customers might be the option to maintain good quality, which was indeed the result of the restaurant density variable on chain restaurants, including franchised restaurants.    
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1 [bookmark: _Toc360737805]Introduction    

“Excuse me, but may I ask you where the closest McDonalds restaurant in this town is?” It could be a question of a person who has never been in your country before. However, the person knows the McDonalds from his or her own country, has a perceived value about going to the McDonalds and is pretty sure that there is also a McDonalds in your town. McDonalds is a very famous restaurant and almost everyone on earth knows this restaurant or has heard about it. It is a chain affiliated restaurant, which means that they have more than one restaurant under the same brand name. By expanding worldwide, possible through franchising, McDonalds becomes one of the best-known restaurants. The fact that there are more restaurants with the same brand name usually increases the probability that a consumer knows this restaurant. This is very important to bear in mind for a chain restaurant. For example, the good or bad experience of a purchased good in a chain restaurant in Los Angeles may give the consumer a perception about the quality of a restaurant of the same chain in New York, even if the consumer has never been to New York in his life. In this light, the headquarters of a chain restaurant may have a strong incentive to set determined standards about the food and service quality, which should be the same across all the restaurants. A chain restaurant that produces substandard quality may cause a bad purchase experience for a customer. When the customer uses this bad experience quality as a measure for the quality of other restaurants from the same chain, the customer might go to a restaurant of a different chain next time.  In this case, the substandard quality of one chain restaurant might be detrimental to the chain as a whole.  By this argument, the headquarters of a chain restaurant has to control the restaurants and try to ensure the same standard levels across all the restaurants. However, the restaurants of a chain, which should deliver the same standards, may have a different owner:  the chain restaurant could be company-owned or franchised. Nevertheless, most of the consumers often do not know the ownership of a specific chain restaurant and do not make any distinction between these different types. For example, their prior belief is that McDonalds A is the same as McDonalds B, nothing more and nothing less. In a perfect world, with the ability to make complete contracts, indeed there should be no differences between a McDonalds that is company-owned and a McDonalds that is franchised. However, there exists no complete contract, because not everything can be specified in contract. A problem that may come up is that the interest of the company and the franchisees may not lie on the same line. This may result in an agency problem, where the franchisee does not always behave in favor of the whole chain. These differences in preferences may result in different quality across company-owned restaurants and franchisees. For example, a manager may be rewarded with a bonus if he is behaving in line of the whole chain. In that case, managers of the company-owned outlets might have incentives to behave in the interest of the company, like providing a good standard level of service and food quality and contributing additional value to the whole chain. In other words, the manager has more of an incentive to maximize the profitability of the whole chain, not especially to maximize the profit of his restaurant. 
An owner of a franchisee may have other incentives, because his payment is totally dependent on the profitability of his own restaurant. After some payments to the company and the workers, he might keep the residual. In this case, the owner of the franchisee has only the incentive to maximize the profits of his own outlet. As a result, a profit-maximizing franchisee could have the incentive to minimize his cost on quality and may free-ride on the good reputation provided by other chain restaurants. In the setting of the fast-food restaurant, free-riding may consist of shirking on the product quality, on the hygiene quality or both (Brickley and Dark, 1987; Combs et al., 2004). 
Jin and Leslie (2009) did some research about the reputation incentive of a chain affiliated restaurant and the collateral free-ride problem of the franchisee. They found that chain restaurants have significantly higher unobservable hygiene quality and the degree of the higher hygiene quality differs by ownership.  For example, McDonalds have a higher hygiene quality then a non-chain restaurant and a franchised McDonalds has significantly lower hygiene quality than a company-owned McDonalds. This difference disappears when hygiene grade cards are introduced, which is because of two aspects. The first aspect is that the grade cards function as a substitution for the accumulated reputation of a (chain) restaurant. Before the grade cards, this is mainly based on the re-patronizing behavior of customers and purchase reviews. After the introduction of the grade cards, customers learn faster and more equally about the hygiene quality across all the different restaurants just by looking at the grade card posted on the window. The second aspect is that the opportunity for free-riding of the franchisee on the good reputation of the whole chain is eliminated by the grade card, because the grade card now tells the customer immediately about the hygiene quality of the franchisee. 
Another interesting issue is that the degree of free-riding before the grade cards also differs by region. If consumers learn very difficult about the quality before the purchase and there is not a high probability of a re-patronizing behavior of customers because of the location of the restaurant (for example near a freeway), then the incentive for a restaurant to provide a high quality on asymmetrical hygiene quality may be weak. This may increase the free-ride problem of the franchisee (Brickley, 1999). Jin and Leslie check this statement with their dataset of the fast-food restaurants and they found indeed that the reputational and free-rider incentives, measured by hygiene scores before the grade cards, differ by region.
In this paper, I replicate the results of Jin and Leslie, check how robust these results are and make some additional contribution on this topic, since I do not want to free-ride on their results. I try to explain how the free-ride problem of the franchisee is possible. Also, I briefly look into the decision-problem for the company about the organization form that they should choose when they want to grow by expanding the number of outlets. Further on, I come up with two additional results by including two variables. First, I check the effect of the experience in franchising of the company on the free-ride behavior of the franchisee. The results give some support that the experience in franchising, measured in years of franchising, does indeed have a positive effect on the behavior of the franchisee. This might be the case because they have already learned about setting a more optimal contract (Combs et al, 2004). Another explanation could be that a greater experience in franchising in terms of years may imply longer durations of the contacts with the franchisees. As a result of the longer relationship, the relationship between the company and the franchisee may rely more on informal arrangements (Badawi, 2010). A more informal relationship might induce a better behavior of the franchisor, because he cares more about the concerns of the company (Frey and Benz, 2001). Second, I include the density of the restaurants in the dataset. By collecting all the square-miles of each zip-code and by dividing it by the number of restaurants in the specific zip-code, I calculate the restaurant density of each zip-code. Results show that a high restaurant density has a negative effect on a restaurant in general. This might be the case because demand of the customers becomes more price-elastic in a region with a high restaurant density. As a result of that the customer has more restaurants to choose for dinner, the demand of the customer might be more sensitive for the prices. This means that a higher price of a restaurant in a region with a high restaurant density decreases customer demand more than in a region with a low restaurant density. In a region with a very high restaurant density, this may induce lower prices to attract customers. This may come at the cost of the hygiene quality. However, chain restaurants can differ less easy with their prices, because they often have national prices and national advertising. For that reason, they have to focus on something else than prices to attract customers: a good reputation of their products. The results show that chain restaurants have indeed a higher hygiene score and there is also no difference between a company owned or a franchised company.  
The paper is set up as follows: section 2 consist of a simple model about the interaction of restaurants and customers and include some predictions. Section 3 firstly shows the results of the replicated tables of the paper from Jin and Leslie. After that, I discuss the replicated tables, which sometimes contain little differences with the tables of Jin and Leslie. In conclusion of each table, I gave the ideas behind it in the implication subsection.  Section 4 summarizes some related literature, which helps to explain how the free-rider problem is possible. Also, I write about the different agency problems which may play an important role in the decision of the organizational setting. Section 5 shows and discusses the results of my two additional variables, which I included in the dataset. The paper is concluded in section 6, which discusses the main results of the paper from Jin and Leslie and my own additional findings.   
2 [bookmark: _Toc360737806]The Restaurant-Customer Relationship   

This chapter describes the relationship between restaurants and customers. I look at the concerns that a restaurant could have and I look at the decision of the customer about where to eat and how much to eat.  Of course, hygiene quality plays an important role in this chapter, since this is the focus of this paper. The first three paragraphs describe the relationship between the restaurant and the customer in the situation where there are no hygiene grade cards, so where information about the hygiene quality is asymmetric. Paragraph 4 describes the effect of the introduction of the hygiene grade cards, which means that the information about hygiene quality become more symmetric. The chapter ends with paragraph 5, which states some predictions which will be test later.

2.1 The Restaurant 

Assuming that a restaurant wants to maximize his utility by maximizing its profit, I construct a simple model. In this simple model, the restaurant wants to maximize the total expenditures of their customers and it wants to minimize the cost of the sold goods and of the delivered service. The model would look like: 

U Restaurant (profit-maximizing): maximal total expenditures customers – minimal cost of delivered goods/services

The total expenditures of customers might be dependent on the number of customers and the expenditure level of these customers. It might be very straightforward that a profit-maximizing restaurant does not want to have any empty seats and may prefer that the most profit-maximizing customers (customers who spend the most given a certain time) are present in the restaurant. 
The cost of delivered goods depends on the cost of the goods and on the cost of the service. The cost of the goods is not just the purchase price, but it also depends on the cost of the preparation. If a restaurant wants to have the status that it provides food with high-quality, then a very important determinant for the cost of the restaurants’ products may be the chef de cuisine. Quality of the food is not only the observable presentation and the perceived taste of the good, but it is also the (un)observable hygiene in the kitchen. Hygiene of the product is most of the time not observable for the customer, since most restaurants have a closed-kitchen. However, sometimes a low hygiene level might be observable. For example, there could be a hair in your food or the restaurant may have cockroaches. In both cases, these negative events can provide bad stories about the hygiene of the restaurant and create a bad image. This damaged image about the hygiene can have a very negative effect on the number of new customers and the degree of repeat patronizing behavior of the customers. For that reason, it may harm the profitability of a restaurant which lowers the utility of the restaurant. Unobservable hygiene is also an important issue. A customer, who becomes food ill after eating some food in restaurant C, will probably not come back at restaurant C. The high probability that the customer will also share his bad experience with his social friends might be even more detrimental for the profitability of the restaurant. The problems may be even worse if the restaurant is part of a chain. In that case, the customer and his social friends may associate the bad experience at a specific chain restaurant with all the other restaurants of that chain. This would negatively affect the number of new customers and the degree of repeat customers at other restaurants of the chain, which comes at cost of the profitability of the chain. 
This would make the model looks like this: 

U (profit-maximizing-restaurant): average expenditure customer x customers – (purchase price good + preparation price + service price + hygiene costs)

The average expenditure depends mainly on the price/quality relationship of the product and on the financial wellness of the customer. Also the better the price/quality relationship is, the more customers you might expect. In the case of being a chain restaurant, good or bad delivered quality of other restaurants affiliated in the same chain might also affect the number of customers for the chain restaurant. Headquarter of the chain should be aware of this hazard and should try to ensure equal quality across their chain restaurants. I include the hygiene aspect as important determinant for the profitability of the restaurant. As I mentioned, the hygiene quality is most of the time only observable after the purchase and may affect the number of new customers and the repeat behavior patterns of customers due to bad hygiene quality. 

2.2 [bookmark: _Toc360737807]The Customer

The costumer decision process can be divided into two stages: First the customer has to decide which restaurant to visit and then the customer has to decide how much to consume at the chosen restaurant. Both stages of the decision seem to be correlated, since earlier experiences of consuming some goods at a restaurant may affect the first stage of the choice. First, this paragraph defines the utility of the purchase at a restaurant for the customer and after that it looks at the first stage of the decision process of a repeat customer and of a possible new customer.

2.2.1 	The Utility of the Purchase
Assuming that the customer also wants to maximize his utility of his purchases at a restaurant, a simple model of the utility of the customer may look like:

U customer (max) = perceived value of the consumed product – cost of the consumed product

The perceived value of the consumed product may depend on several things, for example:

· the taste of the product 
· the type of food
· the quantity of the product 
· the service quality 
· the social status of the restaurant 
· the number of other customers 
· not having to cook

The taste of the product, despite it is of course subjective, may be positive correlated with the purchase and preparation price.  In other words, the more expensive the product is at the purchase for a restaurant and the more preparation time a restaurant spend on it, the better it should normally taste. The type of food is of course important for the utility of a customer, but this is pure subjective. For example, one person loves to eat Chinese food, while another almost hates it. 
The quantity of the consumed good depends not only on the volume of your stomach, but also it depends on the perceived “price/quality relationship” of the good. This is highly correlated with the taste of the product and the price of it. In other words, the price/quality relationship plays an important role. 
The service quality can be unfold in the absolute time between the order and the delivering, the relative time between order and the delivering compared with other customers and the politeness of the waiters. 
The social status of the restaurant might also be an important factor for the customer. For example, some people may gain utility by the fact of telling their friend that they have eaten in a luxury restaurant. In this case, the status of the restaurant might give the customers a more positive self-esteem and it may sometimes give a boost to their social position. 
The number of other customers present in the restaurant could also be another factor that might matter for the customers’ utility when consuming some food at restaurant. Customers may found a restaurant less cozy if the restaurant is too empty and they might also perceive a too empty restaurant as a bad sign. 
Last important value of the product might be that the customers do not have to cook. Despite some people might love to cook, I consider “not having to cook” as a utility gain. 
The cost or disutility of the consumed products depends on consumer price and also on the hygiene quality of the consumer goods. 
The first one is very obvious. The disadvantage of consuming a product is of course that the customers have to pay for the goods they have ordered. This disutility increases with higher costs, at a decreasing rate. Paying one additional euro feels more badly if you spend only one euro than if you spend hundred euros (Kahneman et al., 1991).
The second cost of the consumed product is the hygiene quality. If the hygiene quality was all right, then this was not a cost for the costumer. However, if the hygiene quality was not good, then this comes with some disutility. The bad hygiene quality of the product can be split in two parts, namely observable and unobservable bad hygiene quality. Observable bad hygiene quality might be a hair or an insect in the food. This bad event might be detrimental for the image of the (chain) restaurant and creates some disutility for the customer. Nevertheless, the restaurant has in this case the possibility to apologize politely and can compensate the customer by decreasing the other disutility, the cost of the product. Not charging the customer as a compensation for the bad hygiene might be sensible in the approach of the restaurant.
The unobservable bad hygiene quality might come with a higher cost for the customer. At the moment of consuming the product, the consumer might think that the hygiene quality is all right. If the customer becomes sick due a food poisoning after a few hours, it comes obviously with a high disutility. The restaurant has in this situation not a direct possibility to apologize politely and cannot compensate the customer directly by decreasing the other disutility. 
The model for the customer looks now like this:

U customer (when visiting restaurant A) = [the taste of the product + type of food + the quantity of the product + the service quality + the status of the restaurant + the number of other customers + not having to cook] – [(consumer price x quantity + bad hygiene quality)]

The quantity of the product that a customer consumes might be mainly dependent on the utility of consuming the good given the financial wellness of the customer: 

Consumed quantity = Utility of consuming the product | financial wellness customer

2.2.2 The Choice of the Restaurant 
2.2.2.1 Repeat Customers 

If a customer decides to visit a restaurant, then the customer has first to choose which restaurant to visit. The customer can compare all his feasible possibilities and could make a choice out of a set of different restaurants. When a customer purchases a product at restaurant A, the customer might use this experience the next time when he is doubting where to dinner: again in restaurant A or in another restaurant? In other words, will the customer repeat a purchase at a restaurant A or not? As discussed in the previous subparagraph, the utility model for a customer when visiting restaurant A might look like:

U customer (when visiting restaurant A) = [the taste of the product + type of food + the quantity of the product + the service quality + the status of the restaurant + the number of other customers + not having to cook] – [(consumer price x quantity + bad hygiene quality)]

Before the purchase of a good, some of this features of restaurant A might be known, some might be not known. For example, this could be the case because the restaurant has changed a bit or because the customer does not remember everything, but also a high number of other customers during the last time does not give a guarantee that it will also be busy next time. 
The expected utility of revisiting restaurant A depends on various information sources. The most useful information might be the information that the customer has acquired himself from earlier experiences. The experiences of social friends also tell the customer something, however this might tell less because other customers might have other preferences. 
A customer that is doubting to revisit restaurant A or to go to a different restaurant, has to compare the expected utilities of a purchase in restaurant A versus the expected utility in alternative restaurants. 
If a customer does not have much information about alternative restaurant because of a lack of (own) experiences, then the customer might do some research for additional information about the alternative restaurants. However, this comes with some cost, namely the cost of seeking for additional information. This cost can be expressed by time and effort. As a result, the customer might choose restaurant A, while restaurant B gives the customer in fact a higher utility than restaurant A. This could be the case due to the less information available for the customer about restaurant B and the high seeking cost for collecting additional information about restaurant B. The seeking cost for additional valuable information about alternative restaurants should also be part of the probability function of restaurant A. The more difficult it is to find some good useful information about alternative restaurant might higher the probability that a customer will visit restaurant A.  The probability of visiting restaurant A may decrease if the distance of restaurant A increases and may increase if the distance to alternative restaurants increases. These aspects are now also added to the utility function. 
The expected utility for the customer of re-patronizing restaurant A may be:

Expected utility customer (re-patronize restaurant A) = [the taste of the product + the type of food + the quantity of the product + the service quality + the status of the restaurant + the number of other customers + not having to cook] – [(consumer price x quantity + bad hygiene quality + distance)]

This expected utility function is based on earlier purchases of the customer and maybe also on experiences of others. The values from the determinants of the expected utility may be derived from earlier purchases at restaurant A. 
The belief about the expected utility for the customer to visit restaurant B for the first time, might be based on experiences of friends. Seeking cost for additional information may come with additional disutility and may lower the utility function for visiting restaurant B. A higher uncertainty about the believed values from the utility determinants for restaurant B than for restaurant A might also higher the return of a customer at restaurant A. 
It seems to be straightforward that a customer may choose restaurant A if:

Expected utility customer (visiting restaurant A) > Expected utility customer (visiting alternatives)

It could be the case that an alternative unknown restaurant gives the customers at the moment of the purchase actually a higher utility. However, disutility before the purchase of visiting an alternative restaurant, for example the cost of seeking for additional information, the distance to the alternative restaurant, the uncertainty before the purchase about the quality or something else, may attract the customer more to restaurant A. 
After a purchase, the customer will update his prior belief about the visited restaurant. The belief about alternative restaurants might be updated by experiences of others. These updated beliefs could change the outcome of the choice problem the next time a customer visits a restaurant.  
At least, these updated beliefs might change the probability that a customer returns to a specific restaurant. Shortly summarized, the probability that a customer returns to restaurant might depend on comparisons between the updated beliefs between restaurant A and alternative restaurants on aspects as:

· Earlier experienced hygiene and food quality of (own) purchases 
· Perceived price/quality relationship 
· Distance (time, miles, afford cost) 
· Earlier experienced atmosphere at (own) purchases
· Social status 

All these aspects can affect the probability that a customer returns at restaurant A. However, some aspects might affect the probability more than the other. For example, it may be plausible to claim that a negative experience of perceived price/quality relationship at a restaurant A reduces the probability of a return, but a negative experience of the hygiene quality might rule out the probability of a return to restaurant A. 
To be present as a restaurant in the choice set of a customer next time, this condition might apply: 



Repeat customers, so customers that come back to a specific restaurant, can be very important for the probability of a restaurant.  The aspects that are already described might affect this probability of repeat customers for a restaurant, including the hygiene quality. Repeat customers may be even more profitable for the company of a chain restaurant, since repeat customers of a chain restaurant may also come at other restaurants of the chain, which is profitable for the whole chain and headquarters of a chain should be aware of this.  In the case of a repeat customer at a non-chain restaurant, the repeat customer behavior affects only the profitability of one restaurant. For that reason, chain restaurants might have stronger reputation incentives than non-chain restaurants. 
The degree of repeat customers’ behavior might also depend on the location of the restaurant itself, which may affect the incentives of the restaurant. It may be assumable that the probability for repeat customers is lower at restaurants close to freeways than at restaurants in the center of a city. 
Restaurants at the freeway are often patronized just once by people who just want to eat because they are hungry.  This feature may lower the quality, like hygiene quality, of the non-chain restaurants. After all, the customer will presumably cot come back in the future. The company-owned restaurants, who should behave to maximize the profit of the whole chain, might not have the incentive to lower the quality and maintain good quality. Good provided quality to the customer of a chain restaurant at a location with a low degree of repeat customer might higher the probability that the customer will be a repeat customer at other chain restaurants located in a region with a higher degree of repeat customers, like the center of the city. The headquarters of a chain restaurant should be aware of this and should try to ensure the same good quality in regions with a low degree of repeat customers. After all, this might be most profitable for the company of a chain. However a franchisee, with an owner that only wants to maximize the profit of his own outlet, may have the incentive to cut some cost on aspects that are important for the probability of repeat customers. As a result that his restaurant is located at a place with a low degree of repeat customers, the franchisee might shirk on these aspects without losing revenues. As a result that the franchisee attracts customers due to the good reputation of the whole chain, the franchisee tends to free-ride on the reputation of the franchisor.  In a place with a high degree of repeat customers, it might be less profitable for franchisees to shirk on the aspects that are important for the probability of repeat customers. 
Of course the quality of a franchisee, also in a region with a low degree of repeat customers, must not be too worse. In that case, a franchisee might risk a termination of the contract with the franchisor. The headquarters will also have strict rules about the quality of the chain restaurants, including franchised restaurants. However, there might be some space to shirk on quality, which cannot be enforced in court which may give the opportunity to free-ride. 

2.2.2.2	 New Customers
The possibility that a new consumer visits a specific restaurant might depend heavily on the earlier experiences of other customers. Good experiences of other customers at restaurant A, for example a good perceived price/quality relationship, may have a positive effect on the probability of a new customer in restaurant A. Negative experiences might lower the probability of a new customer. For example, a higher number of customers who became sick after consuming at restaurant A are probably negatively correlated to the probability of new customers for restaurant A. This because an increase in the number of customer who became sick after consuming at restaurant A enlarges the probability that one of these customers is a social friend of the possible new customers. When the friend became sick in restaurant A, it might lower the probability that the possible new customer becomes indeed a new customer in restaurant A.
Possible new customers may also conclude that a low number of customers may be caused by a bad quality of the food, in terms of taste or hygiene quality. 
The beliefs about the price/quality relationship or the hygiene quality of a restaurant are of course not the only things that affect the possibility of new customers. Also other information about the restaurant, like the food quality, status, atmosphere, prior belief of the price/quality relationship and distance, might affects the probability of new customers. 

2.3 [bookmark: _Toc360737808]The Optimal Behavior of the Restaurant for a given Customer

 Restaurants who want to maximize their profits, needs to consider the choice set of a customer. He or she has to decide to focus on several things. First, the customer has to determine his or her target group. Does he or she want to be cheap, or does the customer wants to focus on the price/quality relationship, or does he or she want to be expensive and obtain a high status etc.? These choices might affect the possible profitability, the feasible customers and the identity of a restaurant.
Earlier mentioned already is the fact that hygiene and product quality might be very important determinants of a restaurants image, which may be a very important factor for the profitability of the restaurant. However, this does not have to mean that the hygiene quality is the same as the hygiene reputation of the restaurant. It may be the case that high status restaurants have concerns about their high obtained status, which affects the product and hygiene quality positively. However, it could also be that customers have unintentional biased ideas about the hygiene quality in a high-status restaurant, while those ideas might be completely wrong.    
Customers could also be confused about hygiene reputation and may not be able to make a good distinction about these two. “Reputation” may be split in three parts, namely hygiene reputation, social status reputation and reputation based on other qualities.
In this paper, the reputation incentives are about the hygiene quality. It might be the case that hygiene reputation and status are positively correlated. In that light, it might be interesting to see if there are differences of the hygiene quality between restaurants with a low social status and restaurants with a high social status. The presence of a restaurant in the survey guide ‘Zagat’ is the proxy for a higher social status of the restaurant in this paper.  
2.4 [bookmark: _Toc360737809]The Hygiene Grade Cards

Before the hygiene grade cards, the asymmetrical situation about the hygiene quality might induce different incentives for non-chain restaurants and chain-restaurants. Also, the incentives for a company-owned chain restaurant and a franchised chain restaurant might differ. This may result in different hygiene scores across the restaurant before the hygiene grade cards are introduced. The introduction of the hygiene grade cards provides additional information about something that is otherwise quite unobservable for customers. The hygiene grade cards may substitute for the accumulated reputation of a (chain) restaurant, which could be based on earlier experiences of the customers.  The hygiene grade cards show now immediately the hygiene scores of the restaurants. As earlier mentioned that hygiene quality plays an important role for customers, providing good hygiene may now be more profitable, because customers observe it immediately by just looking at the grade card. This may result in higher, more equal hygiene scores across the non-chain and chain restaurants. Also, a franchisee cannot free-ride anymore on the good reputation of the chain. A customer is now able to observe immediately the hygiene quality. In the case that the hygiene is of a substandard level, the customer may conclude that earlier good experiences at another restaurant of the same chain say nothing about this restaurant.  Cutting the cost by reducing the hygiene quality, may not be profitable anymore. Therefore, it is expected that hygiene grade cards results in higher and more equal hygiene scores across all the restaurants.

2.5 [bookmark: _Toc360737810] Predictions

This paper is about the difference in incentives for hygiene quality of non-chain restaurants versus chain restaurants and of company-owned restaurants versus franchised restaurants. While the quality of the food is very subjective, hygiene quality measurements are more objective. The Department of Health Service (DHS) used a pre-specified deduction of points for a specific hygiene violation, with the attempt to be as objective as possible.  Restaurants begin with a score of 100, each violation deducts some points. Based on the simple model described in this section, I can already make the following predictions about hygiene quality of restaurants. These and other additional predictions will be tested in the next sections. The predictions based on this chapter: 

 (
(1)
) “Before the grade cards, chain affiliated restaurants have more reputational incentives than non-chain restaurants, which results in higher hygiene quality of chain restaurants compared with non-chain restaurants.”

 (
(2)
) “The manager of company-owned restaurant wants to maximize profit for the whole chain by maintaining a good reputation of the chain, while an owner of a franchised restaurant only wants to maximize profit for his own unit. This may induce free-ride behavior of the franchisee on the reputation of the chain.”

 (
(3)
)“Grade cards are a good substitute for the reputation of restaurants. For that reason, the hygiene scores should improve and equalize across restaurants and regions after the introduction of the grade cards.

 (
(4)
)“Restaurants with a higher social status have stronger reputational incentives and so higher hygiene scores.”
 (
(5)
) 
“Before the introduction of the grade cards, the hygiene score is lower in a region with a low degree of repeat customer compared with a region with a high degree of repeat customers. It encourages also a stronger free-ride behavior of the franchisee.”
3 [bookmark: _Toc360737811]The Replication of Jin and Leslie 2009

This section discusses my replication of the paper “Reputational Incentives for Restaurant Hygiene” which is written by Jin and Leslie in 2009. The chapter begins with an introduction about the research of Jin and Leslie. After that, it discusses each replicated tables in an individual subsection. The subsections are divided in three parts. The first part shows the replicated table. The replication process will be reviewed in the second part. The subsection ends with an implication of the results of the table. For comparisons between my replicated tables and the tables of Jin and Leslie, the original tables of Jin and Leslie are included in the appendix. The section ends with a short recapitulation of the discussed results. 

3.1 [bookmark: _Toc360737812]Introduction of Jin and Leslie: Reputational Incentives for Restaurant Hygiene

The research of Jin and Leslie is about (un)observable hygiene quality in restaurants and the different incentives for different types of restaurants: non-chain restaurants versus chain restaurants and company-owned chain restaurant versus franchised chain restaurants. Jin and Leslie have used a dataset of the hygiene scores of the restaurants in Los Angeles (LA) between the years 1995 to 1998. All these years, the Department of Health Service (DHS) had measured hygiene quality in all the restaurants of Los Angeles (LA). In the case everything was all right, the restaurant got a score of 100 for their hygiene quality. However, if there was some violence on the hygiene, the score was lowered. Trying to prevent subjectivity of the inspector, there was a score system:  the deductions for various violations were pre-specified by the DHS and differ by the degree of the violation. For example, a food temperature violation is punished differently than some evidence of cockroaches. 
Despite the objective score system, there was space for some subjectivity before July 1997: Based on the overall view of the inspectors, there could be an additional deduction at a maximum of 25 points. This subjective element of the inspection was eliminated after 1 July 1997.  The hygiene score results were tracked all the years by the DHS, but first they were not published in public. Although the customer had the right to ask for this hygiene score, this was not frequently done. Customers could request for the hygiene report of a specific restaurant at the restaurant itself or at the office of the DHS. Nevertheless, only the latest report had to be handed over to the customer if he requested for it. However, the customer did not seem to request often for a hygiene report of a restaurant.  Only if the hygiene score of a restaurant was too low, it was published in the local newspaper that the DHS had decided that the restaurant must close. In general, the restaurant had to close if the hygiene score was lower than 70. Closing the restaurant was of course bad for the reputation, which gave customers a good opportunity to learn about the bad hygiene behavior of the restaurant.  Due to this fact, most restaurants might have the incentive to have at least a hygiene score higher than 70.  In addition, some restaurants might have relative higher hygiene score than other restaurants, because they have another pay-off function. This could be the case because a higher degree of repeat customers may be more profitable for the corporation of chain restaurants than for owners of independent restaurants. This may result in relative higher hygiene scores before the introduction of the hygiene grade cards at chain restaurants compared with non-chain restaurants. Evidence of existing reputation concerns might be the fact that a quarter of all the restaurants had already a very high score (score>90). Nevertheless, not all chain restaurants have the same pay-off function. The owner of a franchisee may care only about the profit of his own restaurant, while the manager of a company cares more about the profitability of the whole chain. By that reason, the owner of a franchised restaurant may have an incentive to shirk on some costs which are important to attract repeat customers. In this case, the franchisee might attract customers by the good reputation of the chain, mainly created by company-owned restaurants. In other words, the franchisee might tend to free-ride on the reputation of the chain before the grade cards are introduced.  
Jin and Leslie focus also on the effect of regional differences in the degree of consumer learning. Franchisees tend to free-ride more in regions where consumer learning and the degree of repeat customer is lower than in regions with higher consumer learning due to more repeat customers.
In the end of 1997, there was a television program which shows the hygiene violations in the LA fast-food kitchens. The violations were recorded with a hidden camera. After the television broadcast, the “unobservable” hygiene quality became an enormous issue in America. As a result, the DHS began to implement hygiene grade cards which had to be posted visibly on the window of the restaurant. A restaurant got the ‘A’ grade for a hygiene score of 90-100, ‘B’ grade for a hygiene score of 80-89 and a ‘C’ grade for a hygiene score of 70-79. At a hygiene score lower than 70, the restaurant had to be closed till the hygiene violations were solved. The grade-cards could be very easily observed by the customer. A picture of the grade cards can be observed in the appendix.  As a result of the introduction of the grade cards, which function as a substitute for reputations, the hygiene quality became more symmetric. Therefore, the provision of a higher hygiene quality became more profitable and the opportunity for the franchisees to free-ride on a good reputation of the whole chain was eliminated. Since the customers were now able to observe the hygiene quality very easily, higher hygiene scores were now more profitable for all the restaurants. The results show indeed that the hygiene scores had increased significantly and that they were equalized across all the restaurants. 


3.2 [bookmark: _Toc360737813]Table 1: Summary of Hygiene Scores
3.2.1 	The Replicated Table
The first table is a summary of the hygiene scores from 1995 to 1998. This is my replication of the first table of Jin and Leslie:
TABLE 1 – SUMMARY OF HYGIENE SCORES, 1995 TO 1998
	
	Number of restaurants
	Number of 
inspections
	Mean (std dev) 
score before 
grade cards
	Mean (std dev) score after grade cards

	All restaurants
Zagat restaurants
All chain restaurants
All non-chain restaurants

All chain (company-owned)
All chain (franchised)

Burger King (company-owned)
Burger King (franchised)
El P. Loco (company-owned)
El P. Loco (franchised)
Jack in the Box (company-owned)
Jack in the Box (franchised)
KFC (company-owned)
KFC (franchised)
McDonald’s (company-owned)
McDonald’s (franchised)
Taco Bell (company-owned)
Taco Bell (franchised)

Burger restaurants
Chicken restaurants
Chinese restaurants
Mexican restaurants
Pizza Restaurants

0-30 seats
0-30* seats
0-30** seats
31-60 seats
31-60* seats
31-60** seats
61+ seats
61+ seats*
61+ seats**

Lower income areas
Higher income areas

	24,304
1,017
2,632
21,672

1,743
1,081

64
65
97
31
115
48
92
58
119
152
140
56

1,283
320
818
1592
1098

13,930
13,019
12,827
6,491
5,444
5,521
6,539
5,841
5,956

12,130
12,174

	127,111
4,493
15,432
111,679

9,797
5,635

353
389
614
175
669
229
566
314
746
883
736
238

7,982
2,014
5,449
9,752
6,452

66,271
67,016
65,657
29,714
29,334
29,949
31,126
30,761
31,505

60,993
66,118

	76.77  (14.72)
77.43  (14.10)
82.54  (11.97)
76.00  (14.89)

82.94  (11.53)
81.84  (12.67)

86.98  (9.59)
82.09  (11.29)
82.73  (11.35)
77.82  (13.82)
83.63  (11.96)
82.10  (12.43)
81.49  (11.43)
78.12  (13.75)
81.09  (12.16)
81.78  (11.78)
85.35  (10.49)
85.44  (12.04)

78.77  (14.33)
78.94  (12.78)
70.68  (16.51)
74.83  (15.19)
79.26  (12.83)

77.43  (14.39)
77.44  (14.35)
77.44  (14.41)
75.61  (14.97)
75.54  (15.04)
75.70  (14.94)
76.46  (15.13)
76.49 (15.14)
76.40 (15.04)

74.55  (15.30)
78.79  (13.87)

	89.62  (7.68)
88.97  (7.54)
92.76  (5.62)
89.17  (7.82)

92.70  (5.65)
92.87  (5.58)

94.04  (4.06)
94.14  (4.38)
93.15  (4.34)
92.17  (4.58)
94.82  (3.68)
93.21  (5.38)
90.83  (6.65)
92.04  (5.60)
91.50  (5.91)
92.69  (5.22)
95.25  (4.04)
95.58  (4.00)

91.30  (6.75)
90.67  (6.26)
86.13  (8.78)
88.92  (8.08)
90.87  (6.54)

90.06  (7.54)
90.03  (7.52)
90.05  (7.54)
89.05  (7.77)
89.07  (7.78)
89.09  (7.74)
89.29  (7.80)
89.29  (7.85)
89.26  (7.83)

89.78  (7.79)
89.47  (7.56)


Note: the size * is defined by the first observation, the size** is defined by the last observation

3.2.2 	The Replication 
The mean scores before and after the introduction of the grade cards are the same as provided by Jin and Leslie, with just one exception: one standard deviation slightly differs. I founded the value of 6.75 as standard deviation for the mean of ‘Burger restaurants’ after the introduction of the grade cards instead of a standard deviation of 5.32. As all the other scores are the same, I might assume that Jin and Leslie made perhaps a typo error. Since this little difference does not change the interpretation of the numbers, this deviation is not important. 
Another difference is found and this one is odder. When I calculated the scores of the categories of the restaurants that I marked yellow, I had more restaurants than Jin and Leslie. For example, Jin and Leslie had exact 24,304 restaurants when they added all the restaurants that were categorized by size. However, I had 26,960 restaurants when I added all the restaurants categorized by size. First I considered it as an error of my own, which may be reasonable due to the fact that I had not much experience with STATA. For that reason, I checked several times in STATA what I could have done wrong, but I did not find any error. The fact that I had exact the same results as Jin and Leslie in the columns of ‘Number of inspections,’ ‘Mean (std dev) score before grade cards’ and ‘Mean (std dev) after grade cards’ gave me some confirmation that I might not be wrong. The only explanation that I could think of was that some characteristics of some restaurants were changed. For example, a restaurant that had expanded in size would go from the category ‘small’ to the category ‘big’. In this case, I would count the specific restaurant twice. I checked this explanation and founded that this explanation was correct. Over time, some restaurant changed in ownership (company-owned to franchised or other way around) or in size. 
After that finding, I checked how the authors qualify the restaurants. In the end, they had to choose how to value the changing characteristic. After some tests at STATA, I founded that they took the beginning value for defining a specific characteristic of a restaurant over the whole time period. 
The numbers of restaurants that correspond with the numbers of restaurants in the table of Jin and Leslie for the restaurant size are the * numbers. The restaurant size with ** take the last observation to define the size. I only looked at this for the restaurant size, but for the ownership it is the same principle. 
Summarized, Jin and Leslie used the restaurant numbers based on the first observation of the restaurant, but the ‘Number of inspections’ ‘Mean (std dev) score before grade cards’ and ‘Mean (std dev) after grade cards’ were calculated by taking into account these changes in sizes.  In the end, it does not matter for the results, since they are slightly different.
However, why did Jin and Lesley do this or why noted they nothing about the changing characteristics? Perhaps, Jin and Leslie did not want to confuse the reader by presenting numbers that would exceed 24,304 restaurants.  However, they could have noted it by the description of the table.  To make it completely clear, I copied their summarized results of the size of the restaurant:
	
0-30 seats
31-60 seats
61+ seats

	
13,019
5,444
5,841


	
66,271
29,714
31,126
	
77.43 (14.39)
75.61 (14.97)
76.46 (15.13)
	
90.06 (7.54)
89.05 (7.77)
89.29 (7.80)


3.2.3 	The Implication 
This first table gives a very good first glance of the results and gives a good support for some predictions of section 2. The hygiene score for all the restaurants before grade cards have a mean of 76.77 with a standard deviation of 14.72. After the introduction of the grade cards, the mean score is 13 points higher with a value of 89.62 and a standard deviation of 7.68. This shows that the introduction of the grade cards comes with a huge improvement of the hygiene scores. 
A mean score of 82.54 (11.97) for chain restaurants and a mean score of 76.00 (14.89) for non-chain restaurants before the grade cards provide support for the first prediction. This prediction claims that there should be a difference in hygiene scores between chain and non-chain restaurants before the introduction of grade cards, because different degrees of reputational incentives. 
The mean scores for all company-owned chain restaurants and all franchised chain restaurants differ slightly. However, big differences in some chains can be observed. The biggest difference between the hygiene score of a company-owned restaurant and a franchisee takes place at the Burger King. The mean hygiene score for a company-owned outlet is 86.98 (9.59), while the franchised outlet has a mean score of 82.09 (11.29). This huge difference of almost 5 point suggests free-riding behavior of the franchised outlets. This is in line with the second prediction, postulated in section 2.  
It sounds logically that after the introduction of the hygiene grade card it may be less attractive to shirk on hygiene quality. This is due to the fact that the costumers now learn very easy about the provided hygiene quality. In this case reputation is substituted by the hygiene grade cards. The areas with a low presence of repeat customers have now also more hygiene concerns, since the grade card gives direct information about the hygiene quality. A look at the table tells indeed that the mean scores of all the restaurants are higher and quite similar when the grade cards are introduced. Also, the difference between the company-owned outlets and the franchised outlets is eliminated. Sometimes, the franchised outlet had even a better mean score after the introduction of the grade cards. This is in line with the third prediction, which states that after the introduction of the grade cards, the hygiene quality should be higher and more equalized across all the restaurants. 
The Zagat restaurants do not seem to have a higher hygiene score. Remember that the presence of a restaurant in the Zagat guide is used as a proxy for a restaurant with a higher social status. The higher social incentives may give the restaurant an incentive to provide a better hygiene score. However, the numbers do not really support this prediction. The mean score before the grade cards is just slightly better than the mean score for all the restaurants. After the grade cards, the mean hygiene score is even lower than the mean of the hygiene score for all the restaurants. 
Without having calculated any significance, the first table might give a better understanding of the collected data and it suggests that the first three predictions of section 2 are true. 
Another thing can be mentioned by looking at the summarized facts in table 1. Before the grade cards, there is an incentive to provide quality above the 70. In the end, the restaurants do not want to be closed and to be published badly in the local newspaper due to bad hygiene. Also providing a hygiene score lower than 70 might increase the probability heavily of customers who becoming ill after they purchased some food. It seems to be straightforward that this would also harm the restaurant, since this might have high consequences for the reputation of a restaurant. The angry customer will not come back anymore, he or she might give negative advice to his social network and can sue the restaurant.  So before the grade cards, the restaurant have already the incentive to provide a hygiene score which prevents the closure of the restaurant and illness of the customer. Providing more hygiene than the “required minimum” may not pay off, since it is costly but mostly not observable for the customer. Doing just enough seems to maximize the profits, because it is may not be detrimental for profit, while it is cost minimizing. When the grade cards are introduced, there is a jump visible in the hygiene scores from approximately 77 to 90. A logic explanation of this is that having a very good hygiene quality is now observable for the customer and will be rewarded. Rewarded can also be seen as customers that are not deterred by a low hygiene score. The cost of higher hygiene quality is presumably lower than the missed revenues when shirking on hygiene quality after the introduction of the grade cards. 
What strikes after the introduction of the grade card, is the observation that most restaurants have a hygiene score around the 90. This might sound quite rational, because the grade cards do not make a distinction between a score 90 or 100. Both scores will give the same ‘A’ grade. The hygiene grade of an ‘A’ might be enough for the customers, which reduces the incentive for a restaurant to provide a higher hygiene level than required for a hygiene grade card with an ‘A’ on it. Since higher hygiene quality comes at some cost, a higher hygiene level than 90 might not be profit-maximizing anymore. 
Therefore, it may be interesting to see what happens if the scale of the grades becomes smaller. For example, an AA grade as additional reward for a score of 95 or above. In this case, there might be an incentive to provide higher hygiene quality.  However, this does not have to be the case, because providing higher quality may come probably with increasing marginal rates; even if it is rewarded by a higher grade, it may not be profitable anymore. 
3.3 [bookmark: _Toc360737814]Table 2: Score Variance Decomposition 

3.3.1 	The Replicated Table
The second table is about the composition of the variance in the scores. It is important to check how the decomposition of the variance is, because different variables among restaurants could explain some structural differences. The following variables are checked: 
· Effects during time and different regimes: It is important to include quarterly-year and regime dummies in regressions, since a good or bad event in time or the change in grade regime could bias the scores.
· Effects of specific restaurant characteristics: Differences in characteristics of the restaurant could also explain the variance in hygiene scores. 
· Effects on the city:  It is important to check the effects of restaurants that are located in other cities. Other cities may have other incentives for quality. Think about the degree of repeat customers and its effect on the reputation incentive. 
· Effects of the zip-code area: The region incentives may be more specified by zip-code area
· Restaurant fixed effects: Fixed effects of the restaurants could also explain the variation of the hygiene score. 

The table looks as follows: 	
TABLE 2  – VARIANCE DECOMPOSITION OF PRE-GRADE HYGIENE SCORES
	
	Number of variables
	Sum of Squared Residuals
	 
 R²

	
Constant 
Restaurant Characteristics
City fixed effects
Zip code fixed effects
Restaurant fixed effects
Observations
	
10
50
161
325
22,211
83,790
	
17,402,286
 16,255,383
14,614,335
13,298,310
6,826,502
	
0.0419
0.1051
0.1954
0.2679
0.6242


Note: all the specifications also include a full set of year-quarterly dummies




3.3.2 	The Replication
The table is almost the same, despite the restaurant characteristics. Where the authors had 48 variables for the restaurant characteristics, I included 50 variables. As a fact that I do not know which two variables they did not include compared to me, I just include all the variables that I qualify as possible restaurant characteristics. It sounds better to me to have two more variables, instead of guessing the 48 variables and exclude 2 variables which might have been actually very important. The sum of squared residuals of the restaurant characteristics in the paper of Jin and Leslie is 16,140,837 and de R² is 0.1114. This difference might be seen as ignorable. Also, it does not have to be directly clear which estimation is better, the one with 48 variables or the one with 50 variables? I assume that this difference does not harm the results, so I will not consider this very little difference anymore.

3.3.3 	The Implication
With this second table, a good idea can be obtained about the variance composition of the hygiene scores.  What can be concluded out of this table is that 4.19% of the variance is explained by year-quarterly and regime dummies. Including the restaurant characteristics variables gives a variance determination of 10.51%. Including also the restaurant fixed effects, it can be observed that 62.42% of the variance is explained. This seems to be good evidence that a lot of the variance between the hygiene score is a consequence of systematic differences in the restaurants. 
This systemic difference can partly be explained by the difference of regions. This is in line with the fifth prediction of section 2, since various regions can have different consumer learning before the grade cards. This might cause a variation in the incentives for hygiene quality of restaurants across the regions. 
Testing on the city fixed effects, the dataset has 151 different cities, it can be observed that 19.54% of the variance is explained.  Adding also the 5-digit zip code to the variance, I see a value of 26.79% that is explained, which is an additional 7.25% explanation of the variance composition. 
So, how much of the structural variance difference of 62.42% is explained by the region? This is quite much, namely 38.81 % ((26.79-4.19)/ (62.42-4.19)). In conclusion, region variance seems to be a very important issue. The influence of the regions will be tested further in table 4 and figure 4. The table and the figure check the influence of different census characteristics on the hygiene score variance of restaurants across regions.

3.4 [bookmark: _Toc360737815]Table 3: Determinants for Restaurant Hygiene 

3.4.1 	The Replicated Table 
The third table is about finding the determinants for the differences in hygiene scores across the restaurants. I have made three regressions and explain later on the idea behind it. This table should provide significant evidence for some predictions.  

TABLE 3  –  DETERMINANTS OF RESTAURANT HYGIENE SCORES

	
	(1)
Coefficient 
	Standard 
error

	(2)
Coefficient 
	Standard error
 
	(3) 
Coefficient
	Standard error

	
Chain restaurant
Franchised chain restaurant
Number of chain units in LA
Fraction of US chain units in LA
Zagat guide
Zagat guide food rating
Mean post-grade card score
Observations
R²
City Fixed effects
Restaurant Fixed effects
Restaurant characteristics
Pre-grade card         observations
Post-grade card 
observations
	
3.2667
-0.7146

0.0203

2.9356

2.9489
-0.9967



83790
0.2367
Y
N

Y

Y

N
	
0.5186***
0.2940**

0.0066***     

2.2460

 0.9283***    
 0.0491**   

	
4.5646
-1.8974

0.0108

6.8379

2.9305
-0.1091

0.4899

77118
0.1494
N
N

Y

Y

N
	
0.5622***
0.3113***

0.0070

2.3855***

0.9922***
0.0524**

0.0082***

	
2.8737
-0.4134

0.0139

2.9496

1.7843
-0.0779

0.4840

77118
0.2816
Y
N

Y

Y

N
	
0.5202***
0.2894

0.0065**

2.2026

0.9158*
0.0483

0.0078***




Notes: All specifications include year-quarterly dummies. In the second and third specifications, post grade card observations enter in the construction of the independent variable Mean post-grade card score. Only pre-grade card scores are used in the dependent variable.
***  Significant at the 1 percent level 
  **  Significant at the 5 percent level
   *   Significant at the 10 percent level





3.4.2 	The Replication 
The replicated table has some differences with the published table of Jin and Leslie. The first logical explanation comes as all the specifications include restaurant characteristics. Since I got two variables more than Jin and Leslie for the restaurant characteristics, the results differ slightly. At specification 1, there is one big difference with the table of Jin and Leslie: the fraction of chain restaurants in Los Angeles. In my specification, this variable has an insignificant effect of 2.9356. In the table of Jin and Leslie, this variable has a positive effect of 5.192 at the significance level of one percent. Further on in this paper, I will note this difference. All the other variables have the same significance levels and signs and the magnitude of these effects are also approximately the same. 
The second difference with the table of Jin and Leslie comes at specification 2 and 3. Jin and Leslie got 77,255 observations, while I got 77,118 observations. This may cause an additional difference in the results of specification two and three. However, looking at the numbers and the significance levels in specification two and three, there are no real differences. In that way, these differences should not be seen as important.
The third difference with the table of Jin and Leslie is that I got only three specifications, while Jin and Leslie have four specifications. Unfortunately, I have to admit that I could not get the second specification that they have made. The first explanation I can give is my low level of experience with STATA. The other explanation is that the STATA program on the university and the STATA program on my computer could not do a regression with more than 22000 variables. Despite I have tried a lot to solve this problem, I have to accept that for this moment the second specification of Jin and Leslie is a ‘mission impossible’. Nevertheless, I discuss this second specification in the next subsection. The second table of Jin and Leslie can be found in the appendix, just like all the other original tables. 

3.4.3 	The Implication
Simple model for chain affiliation as a reputational incentive
Chain restaurants versus non-chain restaurants

Jin and Leslie have made some models to explain the thoughts behind the specifications and the first model is about the first two specifications. Jin and Leslie hypothesize that before the grade-cards, the revenue to provide a higher hygiene quality is bigger for a chain restaurant than for a non-chain restaurant.  A good experience in a restaurant may result in a good word about the restaurant of the customer and re-patronizing behavior. If this restaurant is affiliated to a chain, this good behavior of one chain restaurant may have a positive effect for the number of customers in other restaurants of the same chain. In the end, this good behavior may be more profitable for a chain than for a non-chain restaurant. Good behavior, in this context a high hygiene quality before the hygiene grade cards, has a higher revenue curve for chain restaurants than for non-chain restaurants. Take in consideration that customers do not often make any difference between all the various restaurants of the same chain. In that case, it is conceivable that a customer deduct the quality of the goods of chain restaurant A by looking at the quality of goods of an earlier purchase at restaurant B, if restaurant A and B are affiliated in the same chain X. By consuming at a chain restaurant, customers might think to learn easier about the qualities of another specific restaurant of the same chain. Consuming at a non-chain restaurant, does not tell anything about other restaurants. As a result of the higher consumer learning of the quality of a chain, it is likely that the revenues of a good reputation are higher for a chain restaurant than for a non-chain restaurant. In this case, the marginal revenue of providing hygiene quality for chain-restaurants might be higher than the marginal revenue of providing hygiene quality for the non-chain restaurants, so MRc > MRnc. Assuming that the marginal costs of providing hygiene quality is the same across all the restaurants, the higher marginal revenue of hygiene quality for chain restaurants predicts a higher hygiene quality of chain restaurants.  So before the introduction of the hygiene grade cards, the reputational concern due to better consumer learning about chain restaurants creates an incentive for chain restaurants to provide a higher hygiene quality. This is exactly in line with the first prediction, which can be found in the second section. 
After the introduction of the grade cards, consumer learning about hygiene quality might be more equal for all the restaurants. The consumers can now simply observe the hygiene quality by looking at the posted grade card on the window. Assumed in the model is that the grade cards are a substitute for hygiene reputations and equalize the consumer learning for all the restaurants. As consumers learn now more quickly and better about the hygiene quality, the marginal revenue curves of providing hygiene quality for non-chain restaurants and chain restaurants should lay closer to each other and more to the right on the marginal cost curve. As a result, the hygiene scores now should be higher and more equal across all the restaurants. So with the assumption that the marginal revenue of the hygiene quality after the grade cards is higher than before the grade cards and the same across all the restaurants, I can write that MRafter > MRc > MRnc. With another assumption that the marginal costs are still the same across the restaurants, it sounds reasonable that the hygiene quality is higher and more equal across the restaurants after the introduction of the hygiene grade card should higher and equalize the. This theory is in line with the third prediction. 

 

Chain restaurant A versus chain restaurant B

It might be assumable that reputation incentives are becoming stronger when a chain has more restaurants. For example, consider two chains: chain A with 50 restaurants and chain B with 5 restaurants. A customer, who has a good experience with a restaurant of chain A, might have also a good expectation of the other 49 chain restaurants. However, a customer with a good experience at a restaurant of chain B, might relate this positive experience with only 4 other chain restaurants. For this reason, a positive purchase experience of a customer might be more valuable for restaurant A than for restaurant B. The reputation incentives of chain A are in this case higher than the reputation incentives of chain B. This may result in higher hygiene quality of chain A before the grade cards. However, the coordination of all the restaurants within a chain is likely to be more difficult in a bigger chain as a result that the headquarters of a chain have to monitor more restaurants. By that reason, the focus of a chain may also be important for the monitoring quality and so for the provided hygiene quality. A headquarter of a chain which is more focused on Los Angeles, put presumably more effort in monitoring the Los Angeles restaurants, than headquarters of chains that have a more nationwide focus. For that reason, headquarters which are more focused on Los Angeles, may favor the quality of the chain restaurants in Los Angeles.  Therefore, I postulate two new predictions:
 (
(6)
)
 “Before the introduction of the hygiene grade cards, a higher amount of restaurants of a specific chain in Los Angeles have a positive effect on the hygiene quality.”  

 (
(7)
) “Before the introduction of the hygiene grade cards, a higher fraction of restaurants of a specific chain in Los Angeles have a positive effect on the hygiene quality.” 

Company-owned unit versus a franchised unit in the same chain

Before the introduction of the hygiene grade cards, providing already high hygiene quality in chain restaurants is profitable for the whole chain. Headquarters of chains should be aware about these possible externalities of the high hygiene quality in their chain restaurants. For that reason, headquarters may check often the hygiene at the various chain restaurants. However, they cannot monitor perfectly, so there is always some space to shirk on the quality. The headquarters of the chain restaurant may hire mangers to lead the company-owned restaurant. The headquarters may evaluate and pay (in terms of an additional bonus) the manager on the performance of the company-owned restaurant he managed, but also on the contribution of the manager to the reputation of the whole chain, like a good provided hygiene quality. For that reason, the manager of a company-owned restaurant may have another pay off function than the owner of a franchised restaurant. The owner of the franchisee has presumably a payoff function which is only affected by the performance of his own restaurant. If the franchisee provides a high hygiene quality, then it has positive externalities for the chain. However, these positive externalities do not generate more revenue for the franchisee and comes at additional cost in the pay-off function of the owner of the franchisee. Assuming that company-owned and franchised restaurants have the same marginal cost, the hygiene quality before the grade card has to be higher at the company-owned restaurant due to a difference in the marginal revenue curves, which are caused by the different pay-off functions. Nevertheless, the marginal revenue is still higher for a franchisee than for a non-chain restaurant: being in a chain has presumably a positive effect on the profitability of the franchisee due to the positive externalities provided by other (company-owned) chain restaurants. To prevent contract termination, the franchisee has to deliver a certain hygiene standard obligated by the headquarters of the chain. This hygiene standard is probably higher than the hygiene standard of the non-chain restaurants, because non-chain restaurants have less reputation incentives than chain restaurants. Since being a part of the chain gives the franchisee additional revenue due to the positive externalities of the chain, the marginal revenue curve for a franchisee to provide hygiene lay higher than the one of non-chain restaurants. As a result, franchisees should have higher hygiene quality than non-chain restaurants before the hygiene grade cards. For a good understanding, I replicated a chart of Jin and Leslie.
FIGURE 1. BASIC MODEL FOR CHAIN AFFILIATION AS A SOURCE OF REPUTATIONAL INCENTIVES
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3.4.4 	The Test Results of the Model
Specification 1: 
The first specification checks whether the hygiene scores before the introduction of the grade cards could be explained by the following six variables: Whether it belongs to a chain or not (βci), whether it is franchised (γfi), the number of chain restaurants in Los Angeles (δ1 nchain), the fraction of chains restaurants in Los Angeles (δ2 perchain), whether the restaurant is published in the Zagat guide (κ1 Zagatyes) and the possible influence of the grade in the Zagat guide (κ2 Zagatfood). Zagat is a survey guide for restaurants with a “high-social status.”  Since a high social status may also explain the higher hygiene concerns, the presence in the Zagat is the proxy for this possible effect. In the first specification, the restaurant characteristics and the city fixed effects are included. The first specification looks as follows: 

Sb ijt= αj + βci + γfi  +  δ1 nchain +  δ2 perchain + κ1 zagatyes + κ2 zagatfood +   Xiθ + εijt

Sb ijt is the score before the grade cards of restaurant i, in region j and at time t.  αj is the constant region-specific fixed effects. 
Almost all the results are in line with the earlier postulated predictions:

· If a restaurant is part of a chain, then this has a positive effect of 3.2667 at a significance level of 1 percent. This is in line with the first prediction. 
· If the chain restaurant is a franchised unit, then this reduces the hygiene quality with 0.7146, significant at the 5 percent level. This is in support of prediction 2. 
· The number of restaurants of a chain has also a positive effect of 0.0203 on the hygiene score at a significance level of 5%, supporting prediction 6. However, the magnitude of this effect is very low.
· In my results, the fraction of restaurants of a chain in LA has a 2.9356, but this number is insignificant. Important to note is that Jin and Leslie had a positive effect of 5.192 at a significance level of 1 percent. This may confirm prediction 7.
· The presence of a restaurant in the Zagat guide has a positive effect of 2.9489 on the hygiene score at a significance level of 1 percent. However, a positive change of the grade in the Zagat guide results in lower hygiene quality of -0.9967 at a significance level of 5 percent. The first finding is in line with prediction 5, while the second finding is a contradiction. This makes the implication of the effect of having a high social status as restaurant very ambiguous. 

Specification 2 of Jin and Leslie (see appendix):
The second specification of Jin and Leslie, which I could not replicate, is a specification for all the observations based on the same model. It also includes restaurant fixed effects, which may be important for the explanation of the difference between hygiene score of company-owned and franchised restaurants. Consider for example the possibility of a variation in the price elasticity between different restaurants in the same region and zip-code area. In this case, price elasticity could be a good explanation for the different hygiene levels. A restaurant with a high price elasticity of demand could gain a lot of customers by lowering the price at the cost of the provided hygiene. 
In the second specification, Jin and Leslie checks their model by including the restaurant fixed effects. 
Again, the results in the table are in line with the predictions:

· The interaction effect of the introduction of grade cards and the chain variable has a negative effect of -3.9350 at a significance level of 1 percent. In other words, the introduction of grade cards has 3.9350 less effect on chain restaurants than on non-chain restaurants. This is what is expected, since chain restaurants should have higher hygiene scores before the grade card than non-chain restaurants due to a higher marginal revenue curve of providing hygiene at the same marginal cost curve. Also predicted was that this difference would be diminished after the introduction of the grade cards. This result is in line with prediction 1 and 3. 
· The interaction effect of the introduction of the grade cards and the franchised chains has a positive effect of 1.0948 at a significance level of 1 percent. This is also in line with prediction 2 and 3, which says that the free-ride behavior of the franchisees diminish after the introduction of the grade cards. 
· The interaction of hygiene grade cards and the number of chain restaurant in Los Angeles has an insignificant effect, but the interaction between grade cards and the fraction of chain restaurants has a negative effect at a 1 percent significance level. The coefficient of this interaction effect between grade cards and the fraction of chain restaurants in Los Angeles is -3.4512. This is also in line with the expectations, which expects that the hygiene levels are the same after the introduction of the grade cards. Since it is predicted that a higher fraction of restaurants of a chain in Los Angeles has a positive effect on the hygiene quality before the grade card, other restaurants should improve more after the introduction of the hygiene grade cards. This is what we see in the results of this second specification, which follows prediction 3 and 7. 
· Jin and Leslie also include a stand-alone franchise variable. Being franchised has a strong negative effect, namely -2.3 at a significance level of one percent. This is still in line with the second prediction.
· The influence of the presence in the Zagat guide on the restaurant hygiene quality is also measured. The estimate, which is not published in the table, suggests that the Zagat guide has no significant effect on the restaurant hygiene. This brings down prediction 7. 

3.4.5 	Alternative Explanations and Robustness Checks of the Results
Differences in Marginal Cost

The results founded in specifications one and two are in line with the predictions of the model of chain affiliation and reputational incentives. However, it could also be the case that there are other explanations for the founded effects. 
Another explanation of the hygiene score differences before the introduction of the grade cards could be that the marginal cost for providing hygiene quality is lower for chain restaurants than for non-chain restaurants.  Remember that the reputational incentive explanation assumes that the marginal costs are the same, but that the marginal revenue differs across chain and non-chain restaurants which explain the higher quality levels of chain restaurants. 
However, this alternative theory might explain the different hygiene scores before the hygiene grade cards by differences in the marginal costs of the various restaurants. However, if the difference of the hygiene scores should only be explained by the differences in cost, than the same difference should also exist after the introduction of the hygiene grade cards. However, this is not the case. The difference becomes smaller, which indicates that marginal revenue is also playing an important role. This comes as a support for the reputational incentive hypothesis. For a better understanding, I copied the chart of Jin and Leslie for this alternative model at the next page.


FIGURE 2. EXTENDED MODEL FOR CHAIN AFFILIATION AS A SOURCE OF REPUTATIONAL INCENTIVES
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As mentioned earlier, if there was no difference in the marginal revenue between chain and non-chain restaurants before the grade cards, then the difference in hygiene scores across the restaurants should be the same before and after the introduction of the grade cards. 
However, the interaction of the introduction of the grade cards and the chain variable has a negative estimate of -3.9350 at a significance level of one percent. If the marginal revenue of chain and non-chains would be the same before and after the introduction of the grade cards, then there should not be a negative estimate for this interaction. This is a strong support for the reputational incentive explanation, which holds in the case that the marginal costs are different between chain and non-chain restaurants (see figure 3). 
The interaction effects between the introduction of the grade cards and the franchise variable have a positive estimated effect of 1.0948. This estimate indicates that franchisees improve significantly more than company-owned units after the introduction of the grade cards. Based on the assumption that restaurants of the same chain that are located in the same region should have the same curve of marginal costs, this supports that franchisees have a lower marginal revenue curve before the introduction of the grade cards, which lead to free-ride behavior on the reputation of the chain. 

Difference in improvement explained by a steeper MC-curve of chain restaurant

The difference in improvement might also be explained by a steeper marginal cost curve of the chain-restaurant. Based on this theory, it is reasonable that a non-chain restaurant improves more than a chain-restaurant after the introduction of the grade card. This theory could eliminate the reputational incentive theory.  For a better understanding, I replicate another chart of Jin and Leslie. 
 
FIGURE 3: EXTENDED MODEL FOR CHAIN AFFILIATION AS A SOURCE OF REPUTATIONAL INCENTIVES
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Important for the approach is the assumption that all the restaurants lie on the same marginal revenue curve before and after the introduction of the grade cards and that different marginal cost and revenue curves do not cross each other. 
Consider now two restaurants, one chain and one non-chain restaurant. If the hygiene score after the introduction of the grade cards is the same for both restaurants, it may coming down on the fact that they are on the same marginal revenue and marginal cost curves. As mentioned earlier, important assumptions are that the marginal cost curves do not cross each other and do not change over time. In this case, a difference of hygiene quality before the grade cards must be a result of a difference in the marginal revenue of hygiene quality. This theory also comes with support for the reputational incentive of chain restaurants. 

Differences in marginal revenue curves after the introduction of grade cards

It might also be the case that the marginal revenue curves of hygiene quality after the introduction of a grade card is higher for a chain restaurant than for non-chain restaurant. Suppose that a customer does not only observe differences of grades postulated at the grade-cards, but also differences within the same grade cards. For example, a customer has a better purchase experience if the score is 95 instead of 90 (both grade A). If the customer values this, it might be the case that this higher perceived value increases the probability that the customer returns to this (chain) restaurant in the future.  In this case, it is in line with the reputational incentive theory that a chain restaurant has a higher marginal revenue curve than a non-chain restaurant, even after the introduction of the grade cards. This implies that if a chain and a non-chain restaurant have the same hygiene score after the introduction of the hygiene grade cards, the chain restaurant should have a higher marginal cost curve. However, this does not seem to be very plausible. Why should the marginal cost curve for a chain restaurant be higher? For that reason, this might not be a very logical explanation. 

3.4.6 The test results for the alternative explanations
Specifications 3 and 4 check the robustness of the reputational incentive theory and the free-rider problem, using the alternative explanations. Compared with regression 3, Regression 4 included city fixed effects. 
The specifications are an extension of the first specification, because it includes the mean score of the hygiene after the introduction of the grade cards. This addition can test the theory above mentioned. 

Specification 3 shows that: 
·  The chain restaurant variable has a positive effect of 4.5646 at a significance level of one percent. Also the franchise variable is still negative, namely -1.8974 and also at a significance level of one percent. This is still in line with prediction 1 and 2. 
· The fraction of chain restaurants in Los Angeles has also a highly positive effect of 6.8379 at a significance level of one percent. This supports that the earlier presented results for proving prediction 8 are quite robust. 


Specification 4 (when the city-fixed effects are included) shows:  
· The chain effect is lowered to 2.8737 at a significance level of one percent. This still supports prediction 1.
· The effect of a franchise is still negative with a coefficient of -0.4134, but this is now insignificant. This supports prediction 2 only by the sign.

In conclusion, the results of the four specifications support the hypothesis that chain affiliation is a source for reputational incentives, which higher the hygiene quality in this case. Also, the franchisee free-rider problem is examined and the direction of the franchise coefficients suggests that this problem exists indeed. However, in the last specification the coefficient was not significant anymore. 




3.5 [bookmark: _Toc360737816]Table 4: Relating Pre-Grade Card Hygiene Scores to Proxies of Local Repeat Customers

3.5.1	The Replicated Table 
The fourth table is an attempt to check how the hygiene scores differ by the (non-)presence of repeat customers before the introduction of the hygiene grade cards. The replicated table looks as follows: 
   
TABLE 4 – RELATING PRE-GRADE CARD HYGIENE SCORES TO PROXIES OF LOCAL REPEAT CUSTOMERS




	
	
Estimated coefficient
	
Standard error

	Zip hotel employment / zip population
Zip recreation employment/zip population
Zip white collar employment/ zip population
Zip retail employment / zip population
Zip other employment / zip population

Mostly chain restaurant in zip
Mostly independent restaurants in zip
Mostly company-owned chains in zip
Mostly franchised chains in zip

Observations
Adjusted R²
	0.3297
-2.2312
-0.0119
1.9643
-0.3251

1.7357
-2.8382
1.4190
-2.6439

83790
0.1933
	0.0786***
0.4522***
           0.0102
0.4786***
0.0787***

0.1225***
0.1641***
0.1075***
0.1245***











Notes: Unreported variables: year-quarter dummies, grading regime dummies, chain affiliation variables, 
Zagat status, number of seats, cuisine types, restaurant styles, alcohol license, DHS assigned risk assessment
Groups, and a variety of census-tract demographic variables including income, household size, racial composition, 	the percent of married adults, and the percent age over 65.
*** Significant at the 1 percent level
  ** Significant at the 5 percent level
    * Significant at the 10 percent level


3.5.2 	The Replication
Comparing the replicated table with the table of Jin and Leslie, the estimates are almost the same and differ just a little bit. However, the significance levels are all the same, instead of the estimated effect of ‘Zip white collar employment/ zip population’. In my regression, this variable is insignificant; in the regression of Jin and Leslie it is significant at a 10 percent level.  
The replicated coefficient of determination (R2) is 0.0082 lower than the R2 of Jin and Leslie (0.1933 and 0.2015). This difference comes probably because I got 840more observations, namely 83790 instead of 82950, which may cause a difference in the squared residuals. As a result that the differences are very small, it might not be a problem to continue with this replicated table. 

3.5.3	 The Implication of the Replicated Table
As discussed earlier, the location might have an important influence on the strength of the reputational incentives of the restaurant. This is due to the fact that there might be different degrees of consumer learning across regions.  Consider for example a restaurant that is located near a freeway versus a restaurant in the center of the city, located in the same region. It might be in line with the expectations that the revenues of the restaurant in the center of the city are more affected by the (non-)presence of repeat customers, which might make the reputation incentives stronger. In comparison, a relatively low probability of repeat customers, for example near a freeway, may lead to lower reputation incentives that might attract repeat customers. Ideal may be a regression with a freeway variable (which might be the best proxy for the non-presence of repeat customers), but that is not possible because of privacy rights of the restaurants. The dataset of Jin and Leslie has only the region and the zip-code of all the restaurants. However, the authors try to learn more about the effect of different degrees of consumer learning across different regions on the reputational incentive to provide a high hygiene score before the introduction of the hygiene grade card. Jin and Leslie did this by including different census features of the various regions in the dataset. In this subparagraph, I formulate first the prediction among region effects and then I discuss them with the results of table 4. Figure 4, which will be discussed in the next paragraph, looks also at the differences in reputation incentives across regions. Below the different predictions and a discussion of the results on the tested predictions, based on the results of table 4:

Tourism and the degree of reputational incentives

 (
(8) 
)“A higher standardized level of tourists in a region correlates positively with more non-repeat customers. This weakened the reputation incentive, which may induce lower hygiene quality before the introduction of the hygiene grade cards.” 

This prediction is tested with the standardized hotel and recreation employment rate. A higher standardized level of hotel employment could correlate positively with tourism, which may correlate negatively with the degree of repeat customers in a specific region. This is probably the case because most tourists go to another region next year. This feature of non-repeat customers due to high tourism might induce a lower hygiene score for the restaurants. However, the estimated coefficient of hotel employment is 0.3297, significant at the one percent level. This is in contradiction with the postulated prediction. 
A possible explanation for this founding could be that tourists do good research before they go to a restaurant: the major part of the tourists might ask local people which restaurant to go or look at reviews at tourist guides before visiting a restaurant. In this case, this should lead to stronger reputational incentives, higher marginal revenue curves for providing hygiene and thus result in a higher hygiene quality. 
A higher number of recreation employments correlates probably also positively with tourism, which thus may correlate negatively with the presence of repeat customers. Again, you may predict that a higher standardized level of recreation employment lowers the reputation incentive and so the hygiene quality. In this case, this is indeed estimated. In a zip with more recreation employment, the negative estimated coefficient on the hygiene score was 2.2312 at a significance level of one percent. This is in line with prediction 9. 
In conclusion, the results of the tested effect of the presence of tourists are ambiguous: the coefficients of two proxies for tourism give mixed evidence. As a result of the mixed evidence, the role of the degree of tourism on the reputational incentive for providing a better restaurant hygiene quality is unclear. 

White collar employment and the degree of reputational incentives

 (
(9)
)“A higher standardized white collar employment level may induce more repeat customers, since these white collar employees may be repeat customers for their lunch.”
This prediction is tested with the standardized white collar employment. A higher standardized number of white collar employments can namely induce more repeat customers for lunch at restaurants. This may strengthen the reputational incentives and higher the hygiene quality before the hygiene grade cards. However, the estimated coefficient is negative and insignificant, so the results contradict this ninth prediction. 

Retail employment and the degree of reputational incentives

 (
(10)
)“A higher standardized level of retail employment may induce a higher degree of consumer traffic. This census feature may induce a more profitable restaurant location.” 

This prediction is tested with the standardized retail employment. The standardized retail employment has a positive estimated effect on hygiene score of 1.9643 at a significance level of one percent. This is in line with prediction 10.




Chain versus non-chain restaurants and the degree of reputational incentives

 (
(11)
)“If most of the restaurants in a zip are part of a chain, then this might indicate a higher degree of repeat customers and so stronger reputational incentive which may induce higher hygiene levels before the introduction of the hygiene grade card . 
The other way around should also hold, so if most of the restaurants in the zip are independent, this might indicate a lower degree of repeat customers and so weaker reputational incentives.  This may result in lower hygiene levels before the introduction of the hygiene grade cards.”

Table 4 also tested region effects with another variable than with zip-code characteristics. 
Even though Jin and Leslie predict that mostly chain restaurants in zip have a negative effect on the hygiene score, I predict that this effect might be higher. I argue that the probability of more repeat customers in a region may attract more reputation minded chain restaurants in a zip.  In this case, the strong reputational incentives and the presence of chain restaurants should higher the hygiene scores. The estimated positive coefficient of 1.7357 at a significance level of one percent is in line with my expectation. If the restaurants in a zip are mostly independent non-chain restaurants, the zip may have less reputational concerns; this may be the fact because the region is characterized with a lower probability of repeat customers. By that reason, the predicted estimate of -2.8382 at a significance level of one percent is also in line with prediction 12. 

Company-owned restaurants versus franchisees and the degree of reputational incentives

 (
(12)
)“If the restaurants are mostly company-owned chain restaurants, they may be located in a zip with a higher level of repeat customers. Based on the strengthened reputational incentive, this should increase the hygiene score.
If the restaurants are mostly franchisees chain restaurants, they may be located in a zip with a lower level of repeat customers. Based on the weakened reputational incentive, this should decrease the hygiene score.”

The results for this prediction are measured with the region census feature ‘mostly company-owned chains in zip’ and ‘mostly franchised chains in zip.’ 
As I predicted, ‘mostly company-owned chains in zip’ has a positive effect of 1.4190 at the significance level of one percent.  In line with the prediction, the coefficient of ‘mostly franchised chains in zip’ has a negative effect. The coefficient of this negative effect is 2.6439, also at the significance level of one percent. These two estimates are in line with prediction 13. 
Important to note is that one can strongly doubt the instrument variables for the predictions of prediction 11 and 12. What I have concluded earlier, was that chain restaurants should have higher hygiene score because reputational incentives. There was also evidence that franchisees free-ride on the reputation of the chain, which lowers the hygiene quality. 
With this in mind, it is very logical that regions with ‘mostly company-owned chains in zip’ have higher hygiene score and that ‘mostly franchised chains in zip’ have lower hygiene quality. 
These could highly bias the results of the predictions, which doubt the usefulness of these results. 
In conclusion, based on these results of table 4, it is difficult to say something on the region effect. As a result, further investigation of this subject may be worth it. Figure 4 in the next paragraph shows another attempt for providing evidence of different degrees of consumer learning across regions. 

3.6 [bookmark: _Toc360737817]Figure 4: Mean Hygiene Scores for Each City in Different Time Periods

3.6.1	The Replicated Figure
In figure 4, the mean scores of the different zip codes across three different periods are scattered. The first two periods are before the introduction of the grade cards, but the second period is after the regime change. As earlier mentioned, the regime of the scoring procedure changed the first of July 1996. Where inspectors may deduct 25 point on subjective perception before July 1996, this is abolished in the new regime. What left was a hygiene score only based on pre-determined deduction points for hygiene violations. 
This figure may give a better insight about different degrees of consumer learning across different regions.  The replicated figure looks as follows:
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3.6.2. 	The Replication
The replicated figure looks pretty the same as the figure in the paper of Jin and Leslie. The original figure is included in the appendix. The figure shows the same diagonal line for the city effect from July 1996 to June 1997. 
Also, the high horizontal line of the city fixed effect after grade cards, based on the first periods, shows a strong similarity with the horizontal line of the figure of Jin and Leslie.  

3.6.2.	The Implication of the Replicated Figure

In the case that consumer learning differs indeed across different regions, the reputational incentives should also differ across regions. Since a higher degree of consumer learning gives a higher marginal revenue curve for hygiene, this should result in higher hygiene scores. This difference in the degree of consumer learning before the grade cards may be mainly the result of the (non-) presence of repeat customers.  After the introduction of the grade cards, consumer learning should be higher and more equal across regions. This should equalize also the marginal revenues of a good hygiene, which should lead to more similar hygiene scores across different regions. 
With this theory in mind, I can postulate a new prediction involving this figure:

 (
(13)
)“Based on different degrees of consumer learning, which implicate different marginal revenues for providing hygiene across regions, hygiene scores across regions should differ before the hygiene grade cards. 

 (
(14)
)After the introduction of the grade cards, the degree of consumer learning should increase and be more equal across the different regions. This implicates higher and more equal marginal revenue for providing hygiene quality, which should lead to higher and more equal hygiene scores across the different regions.”

Figure 5 shows evidence for this prediction. What can be obtained of the figure is that the mean of the hygiene scores differs across different zip codes before the grade cards. This observation is in line with the prediction. The implication of the diagonal line is that the mean scores of the different zip codes do not differ much across the two scoring regimes. 
After the introduction of the grade cards, all the restaurants have a hygiene score around the 90. The marginal revenue of hygiene score may be equalized because the degree of consumer learning is higher and more equal now. This observation of the figure is also in line with the prediction. 
In conclusion, figure 5 might be the best evidence for different consumer learning across different regions.  
3.7 Recapitulation
Overall recapitalized, the replicated models have found some evidence for these main issues:

· Existence of reputational incentives for chain restaurants
· Existence of free-ride behavior of the franchisee at the cost of the franchisor
· Different degree of consumer learning, which result in different hygiene scores across regions before the introduction of the hygiene grade cards
· After the introduction of the hygiene grade cards, the hygiene scores are higher and equalized across the restaurants.

In the remainder of the paper, I focus mainly on the free-ride behavior of the franchisee. With related literature, section 4 tries to give an answer on the question how is it possible that franchisees can free-ride. It might be expected that there are strict rules engaged by the headquarters. However, there exists no perfect contract, so there may always be some space for the franchisee to shirk on effort.  Also I look short at the decision-problem for the company about the organization form that they should choose when they want to grow by expanding the number of outlets. Section 5 will include two new variables in the dataset, namely restaurant density in a region and the franchise experience of a company. The idea behind the two variables and the effect of these variables will be discussed in section 5. 



4 [bookmark: _Toc360737818]Related Literature 

This section focuses on relevant literature about franchising and their contracts. With this section, I mainly try to explain the in section 3 founded free-ride behavior of the franchisee. This section is divided in three parts. First, I want to look at the basics of the franchise contract. After that, I try to explain the free-ride possibility of the franchisee. At last, I look at the decision choice of the organizational form, when the headquarters want to expand the chain by new outlets. 

Franchising and the Franchise Contract  

Franchising as a hybrid organizational form has become more and more interesting and popular for firms. The rapid acceleration of franchising since the 1950’s has various reasons. The main reason to franchise might be to expand fast, which may result in a first-mover advantage (Eisenhardt, 1989; Michael 2002).  Another good reason might be the advent of the television, which made national advertising more profitable for chains. As a consequence that the mobility of the consumers also was increasing, national advertising became more efficient. These developments made franchising more attractive. 
Nevertheless, section 3 has already shown that there is evidence for free-riding behavior of the franchisee. This free-ride behavior might sound strange, since it may be expected that the headquarters of the chain know this problem. The headquarters may have strong incentives to specify as much as possible in the contract. Nevertheless, a franchise contract cannot be perfect, even if such a contract would have guaranteed a maximal joint profit. As a consequence that those contracts cannot specify everything, franchisees may shirk on their effort to provide hygiene quality that might have been profitable for the whole chain. (Mathewson and Winter, 1995). A basic franchisee contract has the following aspects (Badawi, 2010):
· Initial lump sum fee of the franchisee to the franchisor
· Royalty payment to the franchisor
· Part of the residual (possible option)
Sometimes it can be better to exclude ‘the part of the residual’ from the franchise contract, because granting the whole residual to a franchisee might have a positive effect on the behavior of the franchisee: “By granting a franchisee the right to residual claims after payment of a royalty to the franchisor, a franchisee has better incentives to supervise operations than an employee.” (Michael, 2002). 
The relationship between the franchisor and the franchisee can be divided by the formal part and the informal part.  The formal part of the relationship is the signed contract between both parties, which may be enforced in court if some contract agreements are not met. Formal parts in the contract may consist of awards, punishments and damages. These formal instruments may deterrent opportunistic free-ride behavior of the franchisee by lowering the gain of shirking. For the franchisor, there are two approaches for termination of the franchise contract with some compensation: liquidation damage and expectation damage. Putting possible punishments in contract may be cheap for preventing substandard behavior and the headquarters has the right to monitor the franchisee and to terminate the contract if the quality does not meet the requirements stated in the contract (Brickley and Dark, 2010). However, enforcement in court in the case of substandard behavior of the franchisee may be very expensive, because it can be very difficult to prove in court that a franchisee has indeed consequently a substandard quality level. 
Formal parts of the contract could also be arrangements about the menu cards and the decoration of the restaurants. These arrangements could help the headquarters to coordinate all the restaurants, which may improve the degree of similarity between all the various chain restaurants. 
The informal part of the relationship consists of non-contractible elements. Informal rewards may be the awarding of a new outlet to a franchisee and a punishment may be that the franchisor withholds a new outlet for the franchisee. Exclusive territories of a restaurant may also be a very important feature, because they can be used as carrots or as sticks. The carrot could be that good behavior of the franchisee might be rewarded by letting the franchisee open a new restaurant of the same chain close to the one he already owns. The stick could be that another franchisee may open a new restaurant of the same chain close to the badly behaved franchisee (Badawi, 2010, Mathewson and Winter, 1994). It may be clear that both carrots and sticks may be an incentive to not behave like a free-rider as a franchisee. However, the absence of any territory guarantees might also be an effective instrument against free-riding, because there may now be more competition in a local market. An example of a firm who offers contracts without a territory guarantee is McDonalds. 
The research of Badawi was also focused on the balance between formal and informal parts in the contract, which states that formal and informal are rather substitutes than complements. The length of long-term relationship tends to have also a positive effect on the level of informal reciprocity of both players (Badawi, 2010). As a result that the relationship might feel like a pure economic relationship without any sensibility for the chain, it might lower the expectation that franchisee will behave at a pro-social manner by providing higher hygiene quality. Summarized, it might be reasonable to say that a too high legalistic approach of the headquarters indicates a lack of trust to the franchisee, which may crowd-out reciprocity behavior of the franchisee. This can have a negative effect on the behavior of the franchisee (Bohnet, Frey and Huck, 2001; Kidwell et al, 2007). Kidwell has additional findings which tell that centralized decision-making correlates positively and the level of interaction between the franchisor and the franchisee correlates negatively with free-ride behavior of the franchisee. It may also be very important for franchisees that they see themselves as independent self-employment, while they are also restricted in their autonomy and are substantial controlled by the headquarters of the franchisors. The balance between control and autonomy is very important. It is found that too much or too little control of the headquarters on the franchisee will reduce effort of the franchisee (Bills, 1998). However, it might be difficult to determine the various aspects of a franchise relationship that relates to control on the franchisee and the autonomy of the franchisee. Pizanti and Lerner (2003) state that the franchising concept, chain size, chain age and contract range relates with differences in the degree of control and autonomy. 

The Free-Ride Behavior of a Franchisee

A lot of the literature on franchising uses the franchise model of Benjamin Klein (1995). It simply says that the present and future value of the rents, which may include exclusive territory for the franchisee (W1), must be higher than the gain from shirking on the quality (W2). This leads to the equation that if W1>W2 , the contract might be self-enforcing. In this case, it is not profitable anymore for the franchisee to shirk on the quality. The required rents provided by the franchisor may be lowered by punishments on shirking, which reduce the gain of shirking: W1>W2 - D.  Klein argues also that the lump-sum payment of the franchisee should not play a role in this model. Since lump-sum payments are sunk-costs for the franchisee, it should have no effect on the behavior of the franchisee and on the possibility of a free-ride behavior of the franchisee. 
Free-ride behavior may also be lower if it is more expensive for a franchisee to convert a restaurant. The fast-food industry has to make some very substantial industry specific investments. These specific investments might make it less attractive to shirk. For example, it is not very cheap and easy to convert a McDonald’s in a barbershop. This fact may deter the free-ride behavior, since the termination of a contract may come with higher costs: the specific investments are not transferable and became worthless. However, there is no evidence for this in the dataset of Jin and Leslie. It could be the case that the owner of a franchisee can sell his restaurant-building to a new franchisee that will run for the same (type) of chain restaurant. This makes a termination of the contract less expensive. In this case, the level of specific investment should not make many differences in the degree of free-ride behavior of the franchisee. 
As a result that there is always some space between the optimal effort levels of the franchisee, the minimum standard levels that can be specified in a contract and the optimal effort level of a franchisee for the franchisor might differ. Since also monitoring cannot be done perfectly, which may make it difficult to proof in court that the effort level of the franchisee is substandard, it might be reliable that the minimum level of effort to be judgment proof may also be lower than specified  in the minimum standard. As can be seen, a franchisee can shirk on hygiene quality without being punished, which may explain the possibility of the free-ride behavior: 
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A higher level of monitoring affects presumably the effort level of the franchisee positively. The degree of monitoring of the headquarters on the franchisees should correlate positively with the minimum level of hygiene quality of be judgment proof as a franchisee. After all, a higher level of monitoring of the headquarters might detect more evidence of violations of the franchisee, which makes a substandard level of effort less judgment proof.  This may give the headquarters the incentive to exert higher levels of monitoring. However, this comes of course with some cost. The gain on the effort level of the franchisee by a higher level of monitoring has to be higher than the cost of the higher monitoring level. Until the revenues and the cost are equal, the franchisor should exert higher levels of monitoring. The levels of monitoring depend of course a lot with the costs of it. 
These costs of monitoring may be lower if there are more company-owned restaurants in a certain region, because then it is much easier for the headquarters to learn the local market. The headquarters may now be more capable to check the performances of the franchisees by doing just some simple data analysis on the results of the company-owned restaurants and the results of the franchisees. Deviations of a restaurant may indicate substandard behavior. This type of monitoring might be very cheap. As a result that this approach lowers the cost of monitoring, it may induce higher monitoring levels and thus a higher effort level of the franchisee. (Kidwell et al, 2007).
It might be clear that a franchisor faces a finite monitor level, regardless of the costs. The franchisor might hire professional monitors for the monitoring. However, a professional might also have an incentive to shirk on the effort level, since his payment is not dependent of the residual. As a result, managers have to monitor the professional monitor (Shane, 1994). 





The organizational setting of a franchisee

It might be very important and interesting for franchisor to know the dynamics of the monitor costs when they decide their organizational setting. The headquarters do not only have to check the behavior of the franchisee, but a well-established monitor system is of course also very important to check the managers of the company-owned outlets. The problem that headquarters has difficulties to enforce the highest possible effort levels of the manager and the employees, is called a vertical agency problem. As the salary of managers is not tied to the performance of the firm, a manager might have an incentive to shirk on the effort level. A bonus-payment might give the manager and employers stronger incentives to perform well at the profitability of the whole chain. 
It is very important to make a good distinction in the difference of the incentives between the manager of the company owned restaurant and the owner of the franchised restaurant. The payment of the owner of the franchised restaurant is completely tied to the performance of his own restaurant. For that reason, he has mainly the incentive to reduce the cost where possible. In a region with a low degree of consumer learning due to a low probability of repeat customers, there might be a possibility to reduce the costs on hygiene without consequences for the profitability of the franchisee. The profitability of the restaurant depends in this case mainly on the purchases of the non-repeat customers, which will be attracted by the good reputation of the chain. In this case, the owner of the franchised restaurant tends to free-ride on the reputation of the chain.  However, if the profitability of the franchisee depends more on his own reputation because the restaurant is located in a region with a higher degree of consumer learning due to more repeat customers, then it may not be profitable anymore to reduce costs on hygiene quality. Since the existence of free-ride behavior heavily depends on the characteristics of the market and the region where it is located, the free-ride behavior might differ across the various franchisees.  In some regions, there will be probably no free-riding, because it is simply not profitable for the owner of the franchisee. As a result that his payment is completely tied to the profitability of his restaurant, the owner of a franchisee should not have an incentive to reduce the effort levels: higher effort levels are presumable immediately rewarded by a higher profit of the restaurant. Summarized, a franchisee might have an incentive to reduce the costs if this is profit-maximizing by free-riding on the provided quality of the whole chain, which attracts customers. This might be mainly profitable in regions with a low probability of repeat customers.  The owner of the franchisee has probably no incentives to reduce the effort level, because his payments are completely tied to the performance of the franchised restaurant. As a consequence, franchising might solve the monitoring problem for the headquarters of the chain, but this may come at the cost of free-ride behavior on quality costs (like hygiene costs). 
The managers of the company-owned restaurants might have a stronger incentive to reduce their effort levels because their payment is not completely tied to the performance of the company. Nevertheless, the provision of hygiene quality comes at the cost of the headquarters, not at the cost of the managers that are compensated by a fixed salary. In that case, they might have less incentive to reduce the costs on quality. Summarized, the headquarters should monitor the company-owned restaurants more because they have a stronger incentive to reduce their effort levels. However, franchising can come at the cost of the free-riding behavior of the franchisee. 
If monitoring is too difficult and too expensive, it could be better to franchise: “by granting a franchisee the right to residual claims after payment of a royalty to the franchisor, a franchisee has better incentives to supervise operations than an employee” (Kidwell et al., 2007). Brickley and Dark predict that “owned units will be observed in locations where the cost of monitoring on-site is low and franchised units will be observed where the cost of monitoring is high.” Franchising seems to solve the monitoring problem, however this comes with a horizontal agency problem: “ While franchising appears to solve the vertical agency problems (monitoring), the consequences of using franchising in the face of horizontal agency problems appears to be higher prices, lower quality, less advertising and an inability to coordinate chain-wide initiatives. Franchisors have evolved practices such as periodic inspections, mystery shoppers, and advertising audits to reduce coordination problems, but evidence to date suggest these are not as effective as firm ownership in reducing horizontal agency problems.” (Combs, 2004). The horizontal agency problem consists of a franchisee who wants to reduce his cost by free-riding on the reputation of the franchisor. 
“The traditional argument is that vertical integration is more likely for units near freeways than for those located where repeat customers are more likely” (Brickley and Dark). However, Brickley and Dark found the opposite result on the variable ‘near a freeway’. This might be the case because the variable freeway is not a good proxy for the degree of repeat customers. However, it could also be that the cost for monitoring of the company-owned unit is higher than the cost of the free-ride behavior of the franchisee. So in this case, you still might expect franchisees near freeways.
An empirical analysis of Minkler (1990) about a firm’s decision to franchise, found that the distance from outlet to the monitoring headquarters is positively correlated with the possibility that the outlet will be franchised. At a significance level of ten percent, he also found that in Sacramento franchised outlets are negatively correlated if it is near a highway. This is in line with the predictions of the model of Klein, who argues that risk on free riding by the franchisee on the overall brand name is higher in regions with less repeat customers. So there is mixed evidence, which may be the case due to the fact that a firm has to look at the monitor costs and the free-rider costs.
Summarized, the franchisor loses always somewhere profit; both types of organization setting give agency problems. The decision on which organizational form the firm should choose, depends on the monitoring costs and the free-rider costs at the specific situation.  For more clarity, I postulate the next theory: 

Monitor costs > Free-ride cost	 franchising 		 accept horizontal agency problem
Monitor costs < Free-ride cost   company-owned 	 accept vertical agency problem

I have tried to find some evidence for this theory in the dataset of Jin and Leslie by looking at the restaurants that have changed from ownership between 1995 and 1998. It could be the case that the headquarters of the chain have made the wrong decision about the ownership of an outlet when they expand in outlets. This may lead to a re-acquirement of the franchised restaurant or to a sale of the company-owned restaurant to a franchisee.  In the dataset, 81 restaurants changed from ownership before the introduction of the hygiene grade cards. There were 45 restaurants that changed from a franchised restaurant to company-owned restaurant and there were 36 restaurants that changed from company-owned to a franchised restaurant. The mean of the hygiene score when restaurants changed from franchised to company owned increases from 80.00 (14.91) to 84.56 (11.35). The additional monitoring on the company-owned restaurant after the change might have increased the performance of the franchisee. When the additional costs of monitoring are lower than the additional profit in the form of a higher hygiene quality, then this is in line with the postulated theory.  
The hygiene scores did not differ much when there was a change from company-owned to franchised, namely 84.25 (11.46) to 84.51 (10.93). When the risk on free-ride behavior of the franchisee is low, it might be better to change from company-owned to a franchised restaurant. In this case, the headquarters can reduce their monitoring costs while the quality maintains the same. This numbers also support the theory. However, I have tried to find some significant evidence, but that attempt was without success.  A probit regression with the variable ‘change’ as dependent variable was without real results. Further research on this theory might be needed to provide some significant evidence. 
The experience of franchising, measured in the length of years already franchising, could also be important for the performance of the franchisee. This may be important in the decision of the headquarters whether to franchise or not. Combs state that the greater the experience in the top of company with franchisees, the better is the performances of the franchisees. This might be an interesting statement to verify in the next section, with the different establishment years of the chain restaurants and different starting time of franchising (Combs, 2004). 



5 [bookmark: _Toc360737819]Extended Model


In section 3, the results of Jin and Leslie show that chain restaurants have higher hygiene scores due to stronger reputation incentives. Also, it gives some evidence that free-ride behavior of the franchisees exist indeed. Section 4 contains literature about this free-ride problem that occurs when chains are franchising. The literature links up with the results of Jin and Leslie. In this section, I want to specify some dynamics of the free-ride behavior. The extension is about the influence of the experience in franchising of the franchisor on the free-ride behavior of the franchisee and takes also care about the influence of the restaurant density on the hygiene scores.  I first explain my theories and postulate my predictions, then I describe my methodology and after that I show the results and discuss them. 

[bookmark: _Toc360737820]5.1 	Experience of Franchising

It might be reasonable to think that the contract experience and contact duration of a franchisor with franchisees have a positive influence on the franchisees’ performance. As a result of earlier (bad)-experiences with franchisees, franchisors might have learned about the various dynamics of the relationship with a franchisee. It might be plausible that these franchisors have revised some arrangements in the franchise contract, which may reduce the free-ride behavior of the franchisee. For that reason, a longer experience in franchising, measured in years, may have a positive effect on the behavior of the franchisee. This is in line with the proposition of Combs which tells that the greater experiences in the top of a company with franchisees, the better should be the performances of the franchisees (Combs, 2004). 
A longer duration of the contact with a franchisee, measured in years, may induce a more informal relationship with the franchisee. This could lead to reciprocity behavior of the franchisee. In this case, the franchisee acts more in line with the preferences of the franchisor. This should result in a higher level of hygiene quality before the introduction of the hygiene grade cards. This statement comes with support of Badawi (2010) and of Frey and Benz (2001). Badawi found that “longer-term relationships tend to facilitate more reliance on informal reciprocity.” Frey and Benz found that when the relationship is too formal, this might feel for the franchisee as an indicator for a distrust of the franchisor.  This reduces the level of reciprocity because the franchisee perceives the contact with the franchisor more as a pure economic one. Summarized, a more formal relationship reduces the level of hygiene of the franchisee before the introduction of the hygiene grade card. A more informal relationship, induces by a longer duration of the relationship, may induce more reciprocity behavior of the franchisee and so higher hygiene scores before the introduction of the hygiene grade cards. According to this, I postulate two predictions on the next page.

 (
(15)
)“Headquarters of a chain with more experience in franchising, expressed in years already franchising, make better contracts. This should lead to higher hygiene scores of the franchisee before the introduction of the hygiene grade cards.”

 (
(16)
)“The longer the relationship of the headquarters of a chain with their franchisees, the more the relationship relies on informal arrangements. This should higher the hygiene scores of the franchisee before the introduction of the hygiene grade cards.” 

[bookmark: _Toc360737821]5.2 	The Restaurant Density 

Restaurant density is not discussed yet. However, it is reliable that this plays a very important role in the restaurant industry. Imagine a region where there is only one restaurant for the local people. In this case, restaurants have not many reputation concerns. The restaurant does not have to compete with other restaurants and as long as the quality of the food and hygiene is acceptable, people will have a dinner in that restaurant sometimes. An outstanding high food and hygiene quality might not be needed, since customers do not have alternatives.  Consider now a restaurant which is located at a place where the restaurant density is very high. In this case, the competition between the restaurants is very strong. As a result of this competition, this should lead to other behavior of the restaurant. It might be sensible that this other behavior differs by the different types of restaurants. A non-chain restaurant may attempt to attract customers by lowering the price and might focus more on non-repeat customers. People, who have a lot of restaurants in their choice-set, may have a more price-elastic demand. The lower prices as a respond on this more price-elastic demand may come at the cost of the quality on the hygiene. On the other hand, the opposite might apply for chain affiliated restaurants. Chain affiliated restaurants tend to have more rigid prices, because the advertising is often done nationally by the chain headquarters. In other words, prices of chain restaurants do usually not differ across regions.  So in the case of chain restaurants at high density regions, lowering the price might not be an option. Therefore, these chain restaurants might rely more on the re-patronizing behavior of customers and therefore have a stronger incentive to preserve a better food and hygiene quality. This feature might also diminish the free-ride behavior of the franchisee.  According to this theory, I postulate the following predictions: 

 (
(17)
)“As a result of a more price-elastic demand of customers due to a high degree of restaurant density, hygiene quality may be substituted by a lower price of non-chain restaurants.”

 (
(18)
)“As a result that the prices of chain restaurants do often not differ across regions, chain restaurants should have a higher hygiene quality to attract repeat customers in regions with a high restaurant density. This should also diminish the free-ride behavior.”
[bookmark: _Toc360737822]5.3 	The Methodology

5.3.1	Experience of Franchising
I test the influence of the experience of franchising by looking at the moment that the company has started to franchise.  KFC and McDonalds were the first companies in the dataset that began to franchise, namely in 1955. Burger King (1959), the Pizza Hut (1959) and Taco Bell (1964) followed very quickly after them with franchising. These five restaurants get the value ‘1’ in the created variable ‘age of franchising’. All the other restaurants, starting from Jack in the Box (1970) to Carl’s Junior (1984), are valued ‘0’ in the ‘age of franchising’. This variable is my proxy for the experience in franchising of the headquarters and the duration of the franchise relationships. More years of franchising might induce more valuable experience in franchising. Also it may induce a longer duration of the relationships between the headquarters of the chain. This does not have to be the case of course, but in this dataset it might be the best proxy. Further research for stronger evidence for this theory might be needed. 
This ‘age of franchising’ variable tries to check the results of the interaction effect between franchising and the experience of franchising measured in years. Of course, the choice of restaurants is very subjective. For example, I could also have exclude Taco Bell in the first group. However, this choice does not change the results of the interaction effect. 

5.3.2. 	The Restaurant Density
To test the predicted effects of the restaurant density on the hygiene score, I have collected the square miles of each zip code in the dataset. The surface of the different zip codes varies a lot in the location of interest. After putting all the surface features of the zip codes as additional information in the dataset, I divided the obtained surface information with the number of restaurants in each zip code area. 
The restaurants that were located in the top 20 percent level of density get a value of ‘1’ in the created variable ‘density’.  All the other restaurants get a value of ‘0’. 
I can now check the predicted effects of restaurant density, stated in prediction 17 and 18. The variable density can check the effect on all restaurants. The interaction effect of density and chain-restaurants, split up in company-owned and franchised, can check prediction 18.




[bookmark: _Toc360737823]5.4	The Results of the Extended Model

The specification of the extended version looks as follows: 

Sb ijt= αj + βci + γfi  +  δ1 nchain +  δ2 perchain + κ1 zagatyes + κ2 zagatfood + λ1density + 
λ2 density*company-owned + λ3 density*franchised + µ1 age*franchise + Xiθ + εijt

The results of this specification can be found in table 5: 

TABLE 5 – EXTENDED DETERMINANTS OF RESTAURANT HYGIENE SCORES
	
	
Coefficient 
	
Standard error


	
Chain restaurant
Franchised chain restaurant
Number of chain units in LA
Fraction of US chain units in LA
Zagat guide
Zagat guide food rating
Density
Density x comp-owned
Density x franchise
Age x franchise
Observations
R²
City Fixed effects
Restaurant Fixed effects
Restaurant characteristics
Pre-grade card observations
Post-grade card observations      
	
3.1952
-1.4063
0.0219
3.0763
3.0149
-0.0962
-3.5421
1.5339
2.2841
1.7416
83790
0.2441
Y
 N
Y
Y
N


	
0.5303***
0.3754***
0.0065***
2.2396
0.9251***
0.0488**
0.1459***
0.5205***
0.6936***
0.6118***





Notes: All specifications include year-quarterly dummies. 
***  Significant at the 1 percent level 
  **  Significant at the 5 percent level
   *   Significant at the 10 percent level



[bookmark: _Toc360737824]5.5 	The Implication 

The table shows the same kind of significant results for the old variables, so there is no effect ruled out by the new ones.  
The added variable ‘age x franchise’ has a positive effect of 1.7416 at a significance level of one percent. The implication of this estimate is that the experience in franchising of the company, expressed in the years of franchising, matters for the behavior of the franchisee. The longer the company has franchised, the better the hygiene scores. This might be the case because the franchisor has more experience in setting an enforceable franchise contract and because the franchisee shows more reciprocity behavior.  The result is in line with prediction 15 and 16, but the separate magnitude of both the effects cannot be obtained by this table. Nevertheless, it gives some evidence that the duration of franchising has a positive effect on the behavior of the franchisee. Further research for stronger evidence and a better understanding of both the effects might be needed. 
The added variable ‘density’ has a negative effect of -3.5421 at a significance level of one percent. This is in line with prediction 17, which states that restaurants may tend to lower the prices by reducing the cost on providing on hygiene. This estimate shows that a high level of restaurant density has in general indeed a bad effect on the hygiene due to a more elastic customer demand. 
Despite the negative effect of a high restaurant density in general, it has a positive effect on chain restaurants. From the table can be obtained that a high level of restaurant density level in combination with being company-owned has a positive effect on the restaurant’s hygiene. The estimate for this interaction effect is 1.5339 at a significance level of one percent. The interaction effect of density with the franchise variable is even bigger, namely 2.2841 at a significance level of one percent. The bigger improvement of franchisees may be explained by the fact that they normally tend to free-ride on the reputation of the chain. This free-ride behavior is now eliminated. This founding may be a consequence of the fact that chain restaurants have often national prices. Chain restaurants in these high restaurant density regions cannot lower their prices easily. For that reason, reputation and repeat customers may be more important. This may explain the higher hygiene scores. The results of both interaction effects support the eighteenth prediction.



[bookmark: _Toc360737825]5.6 	Discussion 

The results of the extended model have shown that the duration of the experience of a company with franchise contracts has a positive effect. This may come due to a better understanding of the dynamics of the franchise contract and due to possible reciprocity behavior of the franchisee. It might be an interesting subject for further research to investigate more on these effects and to provide stronger evidence for this by creating a dataset which includes a better proxy for this effect. A better proxy for the effect of the length of the relationships between headquarters and the franchisees might be a ‘duration of relationship’ variable, which tells the duration of each specific relationship. 
Another finding is that density plays a huge role. In general, restaurants seem to substitute hygiene quality for lower prices at places with a very high restaurant density level due to more competition. However, chain restaurants, including franchisees, tend to have higher hygiene quality in higher density regions. This could be the case because the stronger reputation incentives in the region due to a higher competition cannot be answered by lowering the prices. This comes as a result of the more rigid prices of restaurants that are affiliated in a chain. As a result of these more rigid prices, the higher reputational incentives due to a higher degree competition might result in better provided quality of the restaurant. In this research, this is indeed the effect on the hygiene quality of the chain restaurants. The hygiene scores of the DHS, which are also tracked before the introduction of the hygiene grade cards, can function as a very good, objective proxy for the hygiene quality of the various restaurants. A good proxy for the food quality might be more difficult to find, since taste is more subjective. However, it might be reliable that also the food quality improves at chain restaurants in regions with a high restaurant density due to a higher degree of competition and rigid prices of the chain. This improvement in the quality of food can make this ‘restaurant density’ finding also interesting after the introduction of the hygiene grade cards. So according to this, the restaurant density of a region might be an important factor for the headquarters of a company when they have to make a decision about the organizational form of a new outlet. Starting a franchise in a region with a high density level might solve the horizontal agency problem of monitoring. Regions with a lower density level might be better locations for a company-owned restaurant due to the free-ride risk as a result of the low level of repeat customers. This argument is valid as long as the monitoring costs are not higher than the costs of the free-rider problem. A low restaurant density location far away of the headquarters may complex the choice. However, a higher experience of the company in franchising might lead to a better understanding of the decision problem, which may favor the organizational choice decision. 

6 [bookmark: _Toc360737826]Conclusion 

Mainly since the fifties, franchising as hybrid organization form became very popular. With franchising, companies have the opportunity to expand fast and national advertising becomes more efficient. This paper has looked at the dynamics of franchising in the restaurant industry. Jin and Leslie conducted in 2009 a research about the hygiene quality in the restaurants of Los Angeles. With the tracked hygiene scores of the various restaurants between 1995 and 1998, Jin and Leslie investigate the possible different incentives of chain versus non-chain restaurants and company-owned versus franchised restaurants.  In January 1998, a hygiene grade card was introduced to make the information about hygiene quality less asymmetric. As a fact that the hygiene scores were also tracked before the introduction of the hygiene grade card, it is possible for Jin and Leslie to test the reputation incentives of restaurants. The results show that the hygiene grade cards functions as a substitute for the reputation of the restaurant. After the introduction of the hygiene grade cards, the consumers can learn much easier about the restaurant hygiene of all the restaurants. Providing hygiene quality is now more profitable, which indeed results in higher and more equalized hygiene quality at all the restaurants.  The research of Jin and Leslie is mainly about the different reputational incentives for restaurant hygiene before the introduction of the hygiene grade cards. This paper has checked and confirmed the results of Jin and Leslie (2009) which state that chain affiliated restaurants tend to have higher hygiene quality due to stronger reputational incentives.  Also there seems to be indeed free-ride behavior of the franchisee on the reputation of the chain. Since the earnings of the owner are totally tied to the performance of his own franchisee, the owner has a strong incentive to minimize the cost where possible. In some situations, this may result in free-ride behavior of the franchisee on hygiene quality at the cost of the reputation of the chain. The possibility of this free-ride behavior of the franchisee might sound weird. It might be expected that the headquarters of the chain restaurants have set strict rules in the franchise contracts, which may eliminate the possibility for a franchisee to free-ride. However, there exists no complete contract which can specify everything. By this fact, the optimal level of the hygiene quality by the franchisee might be higher than the minimum level of the hygiene quality specified in the franchise contracts. It might also be difficult for the headquarters of a chain to enforce a termination of the franchise contract in court when the quality of the franchisee is indeed of a substandard level. I theorized that there is also a difference between the hygiene quality to be judgment-proof and the minimal standard level of hygiene quality stated in the franchise contract. This difference gives a franchisee the possibility to free-ride and shirks on the hygiene quality. This wedge might be lowered when the headquarters monitor the franchisee more heavily. Since the payment of the owner of a franchisee is totally tied to the performance of the franchisee, he might only reduce his costs when this increases the profitability of the franchisee. In some regions, a reduction of some cost might indeed not harm the profitability of the franchisee and comes at the cost of the good reputation of the whole chain. This could be the case in regions where consumer learning is more difficult due to a low degree of repeat customers. The cost of the free-ride behavior of the franchisee on the good reputation of the chain is called the horizontal agency costs, caused by the horizontal agency problem. 
The other organizational choice may be a new company-owned restaurant. However, this may come with a vertical agency problem. Since the payment of the manager of the company-owned outlet is less tied on the performance of the restaurant, the manager might have the incentive to reduce his effort level. This might harm the profitability of the outlet and thus of the chain. By that reason, the headquarters of the chain restaurant have to monitor the company-owned outlets more heavily. This comes of course with additional monitoring costs for the firms, which are called the vertical agency costs. It might be sensible that the headquarters take into account these different agency costs when they have to choose an organization form when they want to expand the number of chain outlets. 
Jin and Leslie did research about the effects of the different degrees of consumer learning across the various regions. They found that the hygiene scores differ across regions. In a region where customers learn more easily and where there is a higher existence of repeat customers, reputation incentives may also be stronger for franchisees. As a result that the profitability of the restaurant is now strongly dependent on the degree of repeat customers, reputation is more important for franchisees. By that reason, franchisees do not tend to free-ride anymore on the costs of the reputation of the chain. This may be an important insight for the organizational choice of the headquarters.
I have extended the findings about the free-ride problem by adding the restaurant density of the various regions and the franchise experiences of the headquarters of the chain. The franchise experience, measured in the length of years that the chain is already franchising, has a positive effect on the behavior of the franchisee. This might be the case because of a better understanding in the dynamics of a franchise contract or because a higher reciprocity level of the franchisee due to a longer duration of the franchise relationship. 
In regions with a high restaurant density, restaurants tend in general to substitute hygiene quality for lower prices, because the demand of customers is more price-elastic. However chain restaurants, often bounded by national prices and national discounts, cannot deviate very easy with their prices. For that reason, they are more dependent on repeat customers in a high restaurant density region, which may increase the hygiene quality. This higher hygiene quality is indeed found and may also induce higher food quality. The reputational concern created by a high restaurant density eliminates the free-ride behavior of the franchisee and so the cost of the horizontal agency. This new evidence can be very relevant for growing chains, when choosing the organizational setting of a new outlet. 
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