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Abstract

:

Government policies employ different support programs such as subsidies to reduce risks, increase efficiency in markets, and enhance societal welfare. In markets such as ethanol markets, where multiple agents receive subsidy, it is often difficult to determine whether recipients of these support programs will transfer some of their payments to other agents in the market. In this study, we use laboratory market experiments to understand subsidy incidence in markets where both buyers and sellers receive subsidies, and there are few buyers relative to sellers. Our results show that when subsidizing both sides of the market, framing effects matter, and when markets are buyer concentrated, subsidy distributions generally tend to favor buyers. With a per-unit subsidy of 20 tokens to both sides and an equal number of buyers and sellers in the market, we find that buyers increase their earnings by 13.4% while seller earnings decrease by 16.1%. On a per-schedule basis, buyer earnings in the concentrated market are similar to what we observed in the competitive market.
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1. Introduction


Subsidies are major instruments used to reduce risks and production costs for producers, make commodities affordable to buyers or consumers, and encourage new supply sources. Policies involving subsidies often have intended goals to address market failures or respond to social and distributional objectives. For example, subsidies are used to increase electricity access or expand fishing activity in developing countries (Komives et al. 2007; Kumar et al. 2020). The benefit of these subsidies is captured by the recipients and others who may be directly or indirectly involved in the market. For instance, in the energy sector, subsidy benefits may be distributed to other sectors in the form of low-cost transportation or payments to other factors used to produce or supply energy. In agricultural markets, subsidies for farmers are captured by landlords through rental price adjustments (Goodwin et al. 2012). Therefore, market interactions allow other economic agents (buyers or sellers) to benefit from these subsidy payments.



Generally, one group of economic agents may receive subsidies in a particular market. However, there are situations where multiple agents may receive subsidies in the same market. This is a common practice in ethanol markets, where subsidies are given to corn growers to produce corn and ethanol plant owners to produce biofuels. Hence, both sellers (corn growers) and buyers (ethanol plant owners) in this market receive subsidies. This practice of giving subsidies to multiple agents in different roles in the same market is termed “stacking subsidies” (Demmel 2008). Stacking subsidies create an interesting situation to understand how economic agents in these markets distribute their subsidy payments. In addition, given that both sides of the market receive subsidies, there is a need to assess how these payments impact market outcomes. This is because understanding the impact of these payments on market outcomes can be essential for policy reforms since most support programs are intended to address market failures or distributional goals.



Therefore, this study examines the impacts of stacking subsidies in a market characterized by private negotiation with an asymmetric number of buyers relative to sellers, using controlled laboratory experiments. We contribute to the existing literature on subsidy incidence in three ways. First, we show how stacking subsidies affect market prices, quantities, and earnings. Second, we provide an insight into how framing subsidy payments as a shift in cost or redemption value versus an additional payment from a government policy impacts the market. Third, we show how market structures influence the transfer of subsidy payments from recipients to other economic agents using different numbers of buyers and sellers in the experiments. Our results show that buyers generally benefit more than sellers when both receive a subsidy in the market. This could be due to the fact that risk-averse sellers may wish to prevent negotiating over large stocks of goods during the last bargaining rounds. Hence, buyers get the opportunity to negotiate for lower prices during the last few bargaining rounds, thereby extracting more surplus from sellers. This could be further exacerbated by matching risk in which economic agents make concessions during bargaining to reduce the risk they could be matched with an agent who has already made trades and may have less desire to make additional trades (Menkhaus et al. 2007). This risk is increased for sellers when they only have the opportunity to match with two buyers rather than four. With a per-unit subsidy of 20 tokens paid to each side of the market, buyer earnings increased by 13.4% in the four buyers and four sellers market treatment as more units were traded and prices converged to levels similar to the no subsidy market treatment. On the other hand, seller earnings decreased by 16.1 percent due to the relatively low prices negotiated. In the buyer-concentrated market, buyers and sellers negotiated higher prices when they both received a per-unit subsidy of 20 tokens. However, units traded in this market are relatively low compared to the same treatment with four buyers and four sellers. Interestingly, buyers benefitted more than sellers in this treatment. The outcome from this treatment shows that, even though buyers negotiated for high prices, they benefitted from the subsidy payment by reducing their purchases. On a per-schedule basis, the results show that buyers benefitted more from the subsidy payment in the competitive market treatment than in the buyer-concentrated market.



The remainder of this paper is organized as follows: The next section presents our literature review which addresses the theoretical and empirical considerations and behavioral issues of subsidy incidence. This is followed by the structure of agricultural and energy markets in Section 3. We then present the experimental design and data and econometric model in Section 4 and Section 5, respectively. In Section 6, we present the graphical results, while Section 7 reports the econometric results. Lastly, we discuss the results in Section 8 and conclude this paper in Section 9.




2. Literature Review


2.1. Subsidy Incidence: Theoretical Consideration


Subsidy incidence is the transfer of payments from subsidy recipients to other economic agents through a market exchange (Rahman et al. 2019). Theoretically, subsidy incidence predictions are founded on tax incidence (Ruffle 2005; Nagler et al. 2013).1 Both subsidies and taxes cause a change in market prices, quantities, and total surpluses. Therefore, subsidies can be considered as negative taxes (Nechyba 2011) and understood in the same way as positive taxes. This means that theories on taxes can be applied to study subsidies. Ruffle (2005) argues that tax incidence equivalence theory extends naturally to subsidies. Hence, the relative benefit of a subsidy is independent of who receives the subsidy. Therefore, the distribution of subsidy benefits will depend on the elasticity of demand and supply for the product in question. In a market where demand is inelastic compared to supply, the benefits of the subsidy will accrue to consumers or buyers. When demand is elastic relative to supply, producers or sellers benefit more from the subsidy. Besides, when demand is perfectly inelastic, consumers receive all the benefits from the subsidy. This is because the entire subsidy is passed onto the consumer through a lower price. When demand is perfectly elastic, the subsidy will increase the quantity on the market rather than lower the market price. Therefore, producers tend to benefit from the subsidy since they are able to supply more.




2.2. Empirical Analyses of Subsidy Incidence


There are many studies on subsidy incidence in agricultural markets since subsidies are a major source of income for farmers in developed countries. Agricultural subsidies are one of farmers’ largest income support programs (Kirwan 2009). Between 2017 and 2020, subsidy payments to US farmers increased from approximately $4 billion to $20 billion (Schechinger 2021). This shows that subsidies are essential in reducing the production cost or improving incomes of farmers in developed countries. However, all the benefits of these payments are unlikely to be captured by farmers. For example, in the US, farmers who rent land capture 75 percent of government subsidy, leaving 25 percent for landowners (Kirwan 2009). Tenants generally pay higher rents due to agricultural support payments (Goodwin et al. 2012). The inelastic nature of agricultural lands often ensures that landlords are able to capture some of the benefits from these payments (Kirwan 2009). In addition, factors such as imperfect competition, fairness, personal relationships, and social norms also influence the transfer of subsidy payments from the recipients to other agents (Patton et al. 2008; Kirwan 2009; Nagler et al. 2013).



Other studies show that the rate of subsidy incidence is dependent on the type of subsidy. Patton et al. (2008) find that the rate of subsidy incidence for coupled payments varies from decoupled payments.2 They estimate the incidence to be between $0.40 and $1.00 per acre for coupled programs and argue that decoupled payments are fully reflected in rental rates (Patton et al. 2008). This is similar to Goodwin et al. (2003a, 2012) finding that different government payments have different effects on land values. This shows that the transfer of subsidy payment among agents could be different depending on the structure and design of the payment (Qiu et al. 2010). Thus, predictions or general expectations regarding the effects of subsidy benefits are usually much more complex than the per-unit production subsidies or price supports described in textbooks (Goodwin et al. 2003b).



Although traditional economic theory models provide a guide to understanding subsidy incidence, these models are not always effective in predicting real people’s behavior. People are not always perfectly self-interested, as assumed by neoclassical economists; individuals care about the welfare of others and fairness (Andreoni and Miller 2002). For this reason, the standard neoclassical economic assumptions of human behavior, i.e., individuals are rational, have unlimited willpower, and are purely self-interested, may be a useful starting point for any empirical analysis of subsidy incidence but may be inaccurate and unrealistic (Alm 2010).




2.3. Behavioral Issues on Tax and Subsidy Incidence


Behavioral theories are relevant for understanding tax and subsidy effects (Rasul et al. 2012). Some of these theories include framing theory, which states the individuals’ choices are influenced by how information is presented to them. Therefore, framing effects may occur when individuals make and frequently maintain substantively inconsistent choices depending upon the manner in which the choices are described or framed (Zelinsky 2005). According to Rasul et al. (2012), simply labeling something as a tax or subsidy can affect how people respond to it. Hence, framing might have profound consequences for tax and subsidy policy since it may imply that the distortionary effects of taxes or subsidies on individual behavior are a function of the taxes or subsidies and how they are described (Gamage et al. 2010). Therefore, the idea of framing is relevant when examining subsidy or payment incidence across various income transfer policies.




2.4. Demand and Supply in Ethanol Market


Ethanol is ethyl alcohol produced from fermentation and distillation of sugar or starch. In the US, ethanol is made from corn and accounts for approximately 70% of the energy value of gasoline (Hurt et al. 2006). Approximately 205 ethanol plants across the US produce roughly 15.8 billion gallons per year (US Grains Council 2021). This estimated amount exceeds the amount required by US consumers and industry (US Grains Council 2021). Historical data from December 2018 to June 2021 show that the US supply of ethanol exceeded domestic demand for most of this period (Figure 1). This indicates that there is excess production in the US ethanol market. Therefore, sellers may get rid of this surplus by exporting to other countries or reducing the price for local buyers.





3. Structure of Agriculture and Energy Markets


The interconnected characteristics of markets, such as the number of buyers and sellers, the level and forms of competition, the extent of product differentiation, and ease of entry into and exit from the market, define the structure of markets. Markets are grouped into perfectly competitive and imperfect markets based on the level of competition between buyers and sellers. When analyzing any policy, it is important to consider the type of market environment since it affects market outcomes through its impact on motivations, opportunities, and decisions of economic actors participating in the market (Fischer 1997). For instance, in a market with few sellers relative to buyers, sellers can influence prices by selling more or less. At the same time, if there are few buyers relative to sellers, buyers can influence prices by purchasing more or less of the commodity. Therefore, the extent and characteristics of competition in markets affect choice behavior among actors (Fischer 1997). Moreover, trading institutions and methods of delivery may impact market outcomes. Menkhaus et al. (2003) find that market outcomes vary significantly between markets where the trading institution is a double auction, English auction, or private negotiation. Additionally, they find that whether the good is produced prior to trading (called advance production) or produced after a trade (forward delivery) impacts observed market outcomes.



In this study, we analyze subsidy incidence in markets when forward delivery contracts are negotiated privately between parties, and there are relatively few buyers compared to sellers in the market. This form of trading institution and delivery method, as well as the concentration of buyers relative to sellers, is observed in various agricultural and energy market environments (Menkhaus et al. 2003; Menkhaus et al. 2007; Goodhue and Russo 2012; Isola 2012). Therefore, we construct laboratory experiments that parallel relevant features of the actual agricultural and energy market environment and control certain unobserved factors that might impact the ability to empirically analyze subsidy incidence. Unlike previous research conducted on subsidy incidence, we consider a situation where both sides of the market are subsidized, i.e., both buyers and sellers in the market receive subsidies. This allows us to examine the impacts of government policies that subsidize both production and consumption of energy at the same time.3



Based on the theory that subsidy payments will cause a change in market outcomes such as prices and quantities, and behavioral theory of framing associated with tax and subsidy incidence, we developed three hypothesis to drive our analysis:



Hypothesis 1 (H1).

Ho: Subsidizing both sides of the market does not affect market outcomes or incidence.





Hypothesis 2 (H2).

Ho: Framing income transfer payments as subsidy payments does not affect market outcomes or incidence of payments.





Hypothesis 3 (H3).

Ho: Asymmetry of buyers relative to sellers does not impact subsidy incidence or market outcome.






4. Experimental Design


The experiment consisted of a minimum of twenty trading periods, and each trading period contained three one-minute bargaining rounds. Participants were recruited from undergraduate and graduate business and economics programs.4 A recruitment e-mail was sent to students in agricultural and applied economics, economics, or College of Business degree programs informing them of upcoming experimental sessions and how to register for potential participation. An individual was selected to be a participant if he or she has not previously participated in the experiment and had appropriately responded to the recruitment e-mail. Once individuals were registered for participation, they were provided with information about the date and time of the experiment session they were in. Second, an email was sent to the registered individuals as reminder and confirmation of their participation. Finally, on the day of the experiment, all individuals are asked to confirm their details and sign a consent form before starting the experiment. We used different participants for each experimental session to address issues caused by using the same participants across multiple replications (Charness et al. 2012).



Before the experimental session began, instructions concerning market rules, design, profit, earnings calculations, and description of computer screens they would see were presented to participants via a PowerPoint presentation (see Appendix A for example PowerPoint instructions and screenshots used). After instructions were presented, participants were given the opportunity to ask questions. Once participants indicated they were ready to begin the experiment, participants logged into the computerized market which randomly assigned their role as buyer or seller. Participants remained in the same role (buyer or seller) throughout the experimental session. Once participants were assigned their respective roles, a practice session was conducted. The practice session utilized different redemption and unit cost values than the real experiment. We made sure all participants were comfortable with procedures in the practice session and were given the opportunity for additional practice sessions if they were not comfortable. The actual experiment began after each participant indicated they were comfortable with moving into the real experiment and had no further questions. The participants were randomly matched as buyers and sellers during each bargaining round for each trading period. This was done to prevent the formation of reputations among participants (Menkhaus et al. 2007). In addition, participants were requested to refrain from talking and using their phones during the experimental session (Nagler et al. 2013). This enabled us to ensure anonymity and independence in the market.



During the experiment, buyers and sellers enter bids or offers via a computer network for a maximum of one minute per each of three bargaining rounds in a trading period. Buyers can increase their bids without waiting for sellers to respond, while sellers can also decrease their offers without waiting for buyers. The commodity traded in this market is referred to as a “unit”. Matched buyers and sellers negotiate for trade price per unit. Prices and earnings in the market are denoted by an artificial currency called tokens, where 1 token is equivalent to $0.01. Trade occurs in the market when both buyers and sellers agree on a price. Participants were not informed about when the experiment would end in order to avoid any strategic behavior in the final trading period (Nagler et al. 2013). However, they were told a random stop was in place, and the probability of ending the experiment was 1 in 5, while the probability of continuing to the next trading period was 4 in 5 after the 20th trading period. Each participant received a cash payment based on his or her earnings, in addition to a participation fee of $10 once the experimental session ended.



Given our research required multiple treatments and had a limited budget we used a minimum of three replications per treatment. After three replications for each treatment were completed, price and trade quantities were graphed and visually appraised to ensure potential treatment means were not being inappropriately influenced by potential outlier replications. If a replication were deemed as being very different visually compared to the other two replications, an additional two replications were completed to ensure the general tendency related to treatment effects was captured in the replications. All data from all completed replications were used for the analysis. The replications for a base treatment of no subsidy was conducted for a previous research project and had nine replications. Table 1 shows the various treatments conducted in the experiment.



The base treatment consists of four buyers and four sellers, with no subsidy to buyers and sellers (Table 1). This treatment helps to predict the equilibrium price and quantity in the market when there are no subsidies. This no-subsidy treatment also allows for comparing how the market might be impacted under a subsidy policy (Nagler et al. 2013). The second treatment has four buyers and four sellers, with each buyer and seller receiving a subsidy (Table 1). The purpose of this treatment is to investigate the nature of subsidy incidence when both buyers and sellers receive subsidies, and the number of market participants is symmetric. In the third treatment, we shift both redemption value and cost curves by 20 tokens per unit for four buyers and four sellers, respectively. The redemption value is the maximum amount of money buyers are willing to pay for the unit, while the cost is the marginal cost for producing each unit. Our third treatment helps us to test for framing issues in the market, i.e., do market participants behave differently when the payment is described as a subsidy versus an equivalent shift in redemption and cost schedules.



We concentrate the market by reducing the number of buyers from four to two, with each buyer having a double redemption schedule for the remaining treatments. Doubling the redemption schedule of the two buyers ensured predicted equilibrium from supply and demand schedules were the same for the relevant subsidy treatment which did not have concentrated buyers. As previously mentioned, agricultural and energy markets may have one or few big buyers relative to many sellers. Thus, the double schedules in these treatments help us to represent a concentrated market structure and also maintain the predicted equilibrium in the market. The treatments with asymmetric numbers of buyers are conducted to understand how such market structure issues may impact subsidy incidence. Therefore, our fourth treatment has two buyers and four sellers with no subsidy given to either buyers or sellers. This provides an understanding of how an asymmetric number of buyers relative to sellers impacts markets outcomes in the absence of subsidies. The fifth treatment has the same number of buyers and sellers as our fourth treatment, but both buyers and sellers receive a 20 token per-unit subsidy. The fifth treatment allows us to assess the subsidy impacts when there are asymmetric buyers relative to sellers in the market. For the final treatment, we shift both redemption value and cost schedules by 20 tokens per unit for the two buyers and four sellers in order to investigate potential framing issues in the concentrated market.




5. Data and Econometric Model


We collected data on quantities traded, trade prices, buyer earnings, seller earnings, and total earnings for each experimental session. The quantity traded is the total number of units sold in each trading period, while the trade price is the average price for each trading period. Buyers’ earnings for a traded unit equals the difference between what the buyers pay for the unit and the given redemption value for that unit. The reported data for buyer earnings reflect the average earnings received by buyers for each trading period across the traded units. The amount sellers earn per unit is the difference between the negotiated unit price and the unit cost. Thus, seller earnings are the average earnings received by each seller across the units traded for each trading period. Total earnings are the total profits extracted in the market for each trading period, which is the sum of buyers’ and sellers’ earnings; it provides a measure of total welfare and can be used as a measure of efficiency when compared to the total predicted surplus that is available.



We analyzed the data both graphically and statistically. The statistical analyses were done using a convergence model. To test our hypotheses, we focus on central tendencies across treatments. We construct a balanced panel using data from trading periods 1 through 20. The average of the data across each replication for each treatment is used to minimize individual influences in experimental sessions.5 The convergence model describes the starting points and convergence of the asymptotes of market outcomes for the treatments. The parameter estimates for the asymptotes are used to conduct tests for statistical differences in variables of interest across treatments (Nagler et al. 2013). We used the following convergence model based on Ashenfelter et al. (1992) and modified by Menkhaus et al. (2007):


   Z  i t   =  B 0   [     [  t − 1  ]   t   ]  +  B 1   (   1 t   )  +   ∑   j = 1   i − 1    α j   B j   [     (  t − 1  )   t   ]  +   ∑   j = 1   i − 1    β j   D j   (   1 t   )  +  u  i t    



(1)




where    Z  i t     is the variable of interest such as average price or units traded for each of the t trading periods 1, … 20 in treatment i;    B 0    is the predicted asymptote of the dependent variables for the base and    B 1    is the starting level of the dependent variable for the base treatment;    α j    and    B j   , respectively, are adjustments to the asymptote and starting level for each of the j treatments in relation to the base;    D j    is a dummy variable separating j treatments, and    u  i t     is an error term (Bastian et al. 2008).6



We test for differences in the converged price, trade, and earnings across treatments using a t-test in the convergence model. Because the underlying assumption of the t-test is that the data are normally distributed (Neter et al. 1985), we checked for normality by using the Shapiro–Wilk test on the error terms. Following Brown (1997), we also checked for the severity of skewness if the Shapiro–Wilk test indicates normality is potentially violated. Brown (1997) suggests that as long as the data are not severely skewed, the t-test is robust. When normality is violated, and the error terms indicate severe skewness, we average the last five trading periods across the replications and conduct a non-parametric (Wilcoxon) test to compare treatment means. The averages from the last five trading periods across the replications provide a good estimate of the convergence level and has been used in previous literature as a standard (Nagler et al. 2013).




6. Results


6.1. Prices


Figure 2 summarizes the average prices for each treatment. In our base treatment, with four buyers, four sellers, and no subsidy, the average price starts from 70 tokens and fluctuates approximately 75 tokens across the trading periods. This average is below the predicted equilibrium price of 80 tokens. With a per-unit subsidy of 20 tokens paid to both buyers and sellers (4B4S), prices generally fall below the base treatment after the 10th trading period (Figure 2). Prices converge to approximately 71 tokens in this treatment. However, when we frame subsidy payments as a shift in both unit costs and redemption values (revised schedules) by 20 tokens, the average price reached approximately 78 tokens even though the predicted equilibrium is the same for this treatment as the subsidy treatment. This suggests that individuals respond to how the subsidy is framed.



When the market is concentrated to two buyers and four sellers, with no subsidy, average prices are generally below the 4B4S no subsidy treatment but converge to similar levels in the last two trading periods (Figure 2). The average price level in this treatment ranges between 67–74 tokens. This seems consistent with our priori expectation that, as the number of buyers becomes asymmetric relative to sellers, prices will generally be depressed below the 4B4S base treatment. When both buyers and sellers receive subsidies of 20 tokens per unit, prices rise above the no subsidy case and average between 76 and 83 tokens (Figure 2). When both unit cost and redemption value (revised schedules) are shifted by 20 tokens in the market, prices again increase over the subsidy case and converge to 85 tokens in the final trading period.




6.2. Trades


For the base treatment, trades averaged and converged to approximately 14 units (Figure 3). However, with a per-unit subsidy of 20 units to each side of the market, average trades per period are approximately 19 to 20 units. This is expected because subsidies effectively reduce unit costs of sellers, thereby shifting out their individual supply curve. Buyers’ demand curves are also shifted out given the effective increase in their redemption schedules. Interestingly, the highest trade levels occur in the 4B4S treatment, where both buyer and seller schedules are increased by 20 tokens per unit. Trades generally averaged approximately 21 tokens. Again, this tends to suggest that there may be a framing effect associated with the income transfer being presented as subsidies.



In the buyer-concentrated treatments (2B4S), we observe that trade levels are relatively lower than the 4B4S treatments. With no subsidy payment, trades averaged approximately 11 units and finished slightly higher in the last trading period (Figure 3). Compared with the base treatment (4B4S) with no subsidy, trade levels decreased in this treatment. However, with the subsidy payment to buyers and sellers (2B4S), trades averaged between 15 and 16 units and finished at approximately 17 units in the final trading period. The revised schedules treatment (2B4S) generated the highest trades, averaging approximately 18 to 19 units per trading period.




6.3. Seller Earnings


Seller earnings (unsubsidized) equal the sum of the difference in negotiated price and unit cost for the units traded during a trading period (averaged across replications). Seller earnings are generally low in the 2B4S no subsidy treatment, averaging approximately 40 to 50 tokens (Figure 4). However, in the 4B4S no subsidy treatment, seller earnings averaged approximately 75 tokens after the 15th trading period. With a per-unit subsidy of 20 tokens, seller earnings decreased in the 4B4S treatment but increased in the 2B4S treatment (Figure 4). The decrease in earnings reflects the low trade prices in the 4B4S treatment. Seller earnings increased drastically to approximately 180–200 tokens when both cost and redemption schedules were shifted. This is due to the higher prices and quantities traded in the market. Hence, the type of subsidy payment or incentive framing does matter.




6.4. Buyer Earnings


Buyer earnings equal the sum of the difference in redemption value and negotiated price for the units traded during a trading period (averaged across replications). Buyer earnings are low in the 4B4S no subsidy and subsidy stacking treatments (Figure 5). This reflects the lower trade levels we observed. When we compare buyers to sellers, we observe that buyers generally benefit more from the subsidy stacking treatments than sellers. For our revised schedules treatments, buyer earnings are high in the 2B4S case reflecting more surpluses available and more trades even though prices were high in this treatment. Buyer earnings are generally high in the concentrated market treatments as compared to the symmetric market treatments. This is likely due to the fact that buyers are trading two schedules in our concentrated treatments.



When subsidies are stacked in the concentrated market, buyer earnings are generally similar to the no subsidy case. Comparatively, buyer earnings are generally higher than seller earnings across the treatments; buyers tended to be better off in the concentrated market relative to the four buyers and four sellers (4B4S) market treatments. However, on a per-schedule basis (i.e., 2B4S earnings divided by 2), buyer earnings are similar to the 4B4S treatment.




6.5. Total Earnings


Total market earnings is the total amount of surplus or profit made in the market by trading. It measures the level of efficiency in the market. In our base treatment (4B4S), with no subsidy, total market earnings averaged approximately 700 tokens per trading period (Figure 6). This is well below the predicted surplus of 800 tokens in the market. When both buyers and sellers receive the subsidy, total earnings are relatively unchanged, averaging approximately 700 tokens (Figure 6). In the revised schedules treatment, market surplus averages much higher. The predicted surplus for these treatments is 1680 tokens. The 4B4S revised schedule treatment is the most efficient, with the average surplus extracted averaging close to 1600 tokens. In our buyer-concentrated market (2B4S), the revised schedules treatment generated the highest surplus but lower than the 4B4S treatment averaging near the 1400 token level. This represents approximately 83% of the total predicted surplus of 1680 tokens compared to over 90% in the 4B4S treatment. Market surplus extracted from the no subsidy and per-unit subsidy treatments in the buyer-concentrated market averaged approximately 600 and 700 tokens, respectively. Total earnings in the per-unit subsidy treatment (2B4S) are similar to what we observed in the 4B4S no subsidy and subsidy treatments (Figure 6).





7. Estimates from the Convergence Model


7.1. Prices


Prices in the 4B4S no subsidy treatment converged at 74.81 tokens (Table 2). This is 5.19 tokens below the predicted market equilibrium of 80 tokens. This could be due to matching risk and bargaining advantage for buyers relative to sellers in the private negotiation market (Menkhaus et al. 2003). With a per-unit subsidy of 20 tokens to both sides of the market, prices converged at 73.38 tokens, not significantly different from the no subsidy treatment. When both buyer and seller schedules are revised, negotiated prices converged at 77.28 tokens (Table 2). Compared to the per-unit subsidy treatment, we observed that prices, in addition to trades and earnings, are high when we frame the payment as a shift in schedules. Therefore, our results confirm that the way payments are framed can affect market outcomes. We, therefore, reject our null hypothesis (Ho 2), which suggests that framing the subsidy payment as a government payment versus a shift in the unit redemption and cost schedules does affect market outcomes. Hence, framing matters in subsidy incidence.



For the concentrated markets, prices in the 2B4S treatment converged at 71.53 tokens when no subsidy was paid to buyers and sellers. This is the lowest price observed in all the treatments. However, this is expected because buyers tend to have a bargaining advantage over sellers in a buyer-concentrated market. Statistically, the prices in our 2B4S treatment with no subsidy are not different from what we observed in the 4B4S no subsidy and per-unit subsidy treatments (Table 2). Interestingly, with a per-unit subsidy and bargaining advantage for buyers, buyers negotiated for high prices in the subsidy treatment. The convergence model estimated the price to be 79.48 tokens (Table 2). When we compare this outcome to buyer and seller earnings, we observe that buyers benefited more than sellers irrespective of the high prices negotiated. However, buyer earnings are not significantly different from the no subsidy treatment. With revised schedules for buyers and sellers, the estimated market price for the 2B4S is 83.78 tokens. As observed in Figure 2, this is the highest negotiated price in all six treatments. The results from the experiment indicate that subsidizing both sides of the market at the same time tend to affect market outcomes, i.e., earnings, trades, and prices (Table 2). Therefore, we reject our null hypothesis (Ho 1), which states that subsidizing both sides of the market does not affect market outcomes. It is interesting to note that adding subsidies or income transfers via shifting schedules seems to counteract the effect of concentrating the market.




7.2. Trades


Trades in all the treatments are statistically different from each other. In the base treatment, trades converged at 13.93 units and increased to 19.57 units when buyers and sellers received the subsidy (4B4S) (Table 2). When we revised both buyers’ and sellers schedules, trade levels converged at 20.93 units per period, significantly higher than the base (Table 2). As expected, lower levels of trades are observed in the buyer-concentrated market than the 4B4S treatment with no subsidy (Table 2), as buyers should have a bargaining advantage. This is in conjunction with lower observed prices. With no subsidy payment, trade levels per period converged at 11.71 units. This is lower than the predicted equilibrium quantity of 16–20 units, and significantly lower than the 4B4S base. We believe this contributed to the low seller earnings observed in this treatment (Table 2). The per-unit subsidy payment impacted the concentrated market by increasing trade levels to 15.85 units. Trades observed in the revised schedule treatment are estimated to be 18.45 units. Overall, comparing across treatments in the concentrated market relative to the symmetric market, quantities traded are lower, reflecting buyer asymmetry and increased matching risk. The lower trades observed in the buyer-concentrated market contribute to the higher earnings for buyers since they purchased less units while trading on double unit schedules and keeping some of the subsidies. However, on a per-schedule basis, buyer earnings are similar to what we observed in the subsidy and no subsidy treatments in the 4B4S market structure.




7.3. Total Earnings


Total market surplus extracted from the revised schedule treatment (4B4S) converged at 1555.55 tokens (Table 2). This is consistent with our observation in Figure 4, where the last five trading periods averaged approximately 1550 tokens. This estimate represents the highest surplus extracted in all the six treatments (Figure 5). The per-unit subsidy treatment in the 4B4S market structure generated a surplus of 731.97 tokens, while the no subsidy treatment converged at 725.16 tokens (Table 2). Though market surplus in the no subsidy treatment is more than the subsidy treatment, the estimates are not statistically different. This is also consistent with what we observed in Figure 5. In our 2B4S market structure, the market surplus converged at 1338.44 tokens for the revised schedule treatment. This is 341.56 tokens lower than the predicated market surplus of 1680 tokens in the market. The total market surplus observed in the no subsidy treatment converged at 632.01 tokens, which is the lowest among all the treatments (Table 2 and Figure 6). The per-unit subsidy treatment converged at 718.37 tokens, not significantly different from the base treatment (4B4S no subsidy) and the per-unit subsidy treatment (Table 2).




7.4. Seller Earnings


The convergence estimates for seller earnings (unsubsidized) are 75.69 tokens and 63.53 tokens for the 4B4S no subsidy and per-unit subsidy treatment, respectively (Table 2). This is consistent with what we observed in the graph (Figure 4) and indicates that sellers were worse off with the subsidy payment as sellers essentially bargain for lower prices and allow buyers to bargain away some of the subsidy; their unsubsidized earnings decreased by 16.1 percent as a result of the subsidy. Thus, buyers were able to extract approximately 61 percent of the subsidy given to sellers. The estimate for the revised schedules treatment is 183.54 tokens. In the 2B4S market structure, seller earnings are very low when no subsidy is paid to buyers and sellers. The convergence model estimates seller earnings with no subsidy at 51.28 tokens compared to 75.69 tokens in the 4B4S case. However, when the subsidy is paid to buyers and sellers, seller earnings (unsubsidized) increased to 73.80 tokens, i.e., a 43.9 percent increase in earnings. Seller earnings estimated by the convergence model for the revised schedules treatment for 2B4S is 183.94 tokens (Table 2). This is almost the same as the estimate in the 4B4S revised schedule treatment. Statistically, there is no difference between these estimates (Table 2). Additionally, seller earnings are not statistically different between the 4B4S and 2B4S subsidy treatments. However, with no subsidy payment, seller earnings are significantly different in both markets (Table 2).




7.5. Buyer Earnings


Buyer earnings in the 4B4S no subsidy treatment converged at 104.72 tokens per period. This increased to 118.72 (not including the subsidy payment) tokens in the subsidy treatment. Compared to sellers’ earnings, buyers’ earnings increased by approximately 13.4 percent, while seller earnings decreased by 16.1 percent when we subsidized both sides of the market. Buyer earnings in the revised schedules treatment converged at 203.33 tokens per trading period, representing an increase of approximately 94 percent in buyer earnings. When we concentrated the market to 2B4S, buyer earnings converged at 211.54 tokens and 209.94 tokens for the no subsidy and per-unit subsidy treatments, respectively (Table 2). These estimates are not statistically different from each other. When we shifted the costs and redemption values by 20 tokens, buyers earned more than sellers. Buyer earnings converged at 303.42 tokens (Table 2), statistically different from all the other treatments. This indicates that framing affects the distribution of subsidy benefits. On a per-schedule basis, we observed that buyer earnings in our 2B4S no subsidy treatment converged at 105.77 tokens, similar to the base (4B4S no subsidy). However, with a per-unit subsidy of 20 tokens, buyer earnings (per-schedule basis) decreased slightly in our 2B4S market compared to the 4B4S subsidy treatment (Table 2). When we revised the schedules in our 2B4S market, buyer earnings on a per-schedule basis converged at 151.71 tokens, less than what we observed in the 4B4S case (Table 2).




7.6. Relative Earnings


Relative earnings are calculated as seller minus buyer earnings. This measures the earning advantage in the market; negative earnings indicate buyer advantage, and positive indicate seller advantage in the market (Nagler et al. 2013). The results generally show that buyers are better off across all treatments than sellers as the relative earnings are all negative (Table 2). In the base treatment (4B4S), with no subsidy payment, relative market earnings indicate average buyer advantage of 29.34 tokens over seller (Table 2). With a per-unit subsidy of 20 tokens, buyer advantage increases further to 55.41 tokens (without the subsidy payment), indicating an increase of approximately 89 percent. This occurs as sellers receiving the subsidy negotiate away much of the potential income from the subsidy. However, this advantage falls when schedules are revised by 20 tokens for both buyers and sellers. Buyer advantage falls to 20.30 tokens (without subsidy payment).



As expected, buyer advantage is higher in the 2B4S treatments than the 4B4S treatments. The no subsidy treatment indicates a 159.42 tokens advantage for buyers. Interestingly, this advantage falls when buyers and sellers receive the per-unit subsidy. The estimated relative earnings are 136.76 tokens (Table 2), which is approximately 23 tokens less than what we observed in the no subsidy treatment. Relative earnings in the revised schedules treatment also show a decrease in buyer advantage of approximately 40 tokens compared to the no subsidy treatment. However, as mentioned earlier, buyer advantage is higher in the 2B4S market than in the 4B4S market structure. Our results, therefore, show that asymmetry buyers relative to sellers does influence market outcomes. Hence, we reject our null hypothesis (Ho 3) that asymmetry of buyers relative to sellers does not impact subsidy incidence or market outcome.





8. Discussion


In general, the results above show that buyers tend to do better in all treatments than sellers (Table 2). This is likely a function of the private negotiation trading institution and consistent with past research findings (Menkhaus et al. 2003). When we concentrate the market to two buyers and four sellers, buyers generally increase their earnings compared to the same treatments with an equal number of buyers and sellers. This could be due to the fact that in addition to the subsidy payment, buyers have a bargaining advantage relative to sellers as a result of their size in the market as well as increased matching risk for sellers, i.e., the ability of sellers to match with a buyer to trade is cut in half for each bargaining round in a trading period. On the other hand, when we consider buyer earnings on a per-schedule basis, buyers tend to do better in the equal number of buyers and sellers market than the concentrated market.



In addition, in spite of the high prices negotiated in the concentrated market, the number of trades is reduced so as to enable buyers to increase their earnings. We believe that buyers increase their earnings in the concentrated market by reducing their purchases to compensate for the higher negotiated prices in the market. This may be partially due to the double schedules that buyers face in our experimental design. Buyers have two units they can trade at each redemption value, so margins are highest on the earlier units in their schedule. Thus, buyers can attract units with higher prices and make a relatively good surplus on units earlier in their double schedules.



The high prices in our schedule shift treatments suggest that there is a framing effect in both market structures compared to the subsidy treatments. This result confirms the suggestion of a potential framing effect posited by Nagler et al. (2013). However, our result is in contrast to Rahman et al. (2019), who found no framing effect regarding subsidy incidence in a privately negotiated laboratory market. While market structures and base supply and demand schedules are the same across those two papers, a difference in delivery methods does exist. Rahman et al. (2019) test subsidy incidence in a privately negotiated market with advance production or spot delivery. Overall, this evidence would suggest that in market environments dominated by private negotiation, delivery method may well impact the potential for a framing effect associated with policies using subsidies.



In terms of market surplus, the results show that relatively more surplus is extracted when the market is highly competitive than when concentrated (Table 2). Additionally, these results indicate that if the policy goal is to increase the level of production and consumption of a commodity, then support programs present in the type of market environment modeled here will be more efficient when designed in a way that will shift the cost and demand curves for buyers and sellers rather than framed as a direct subsidy payment.7 Furthermore, this is true whether the market structure is concentrated or not. In summary, our results show that when subsidizing both sides of the market, framing effects may matter. When markets are buyer concentrated, subsidy distributions generally tend to favor buyers. This general conclusion is relatively consistent with simulation results by Saitone et al. (2008) examining ethanol subsidization. They conclude distribution of the subsidy tended to favor upstream and downstream oligopsonists compared to corn producers in the corn supply chain. However, their results did not include simultaneous subsidies received by corn producers. It is interesting that when subsidizing both sides of the market, i.e., subsidy stacking, our results suggest that the impacts of concentration are potentially reduced.




9. Conclusions


Government policies employ different programs such as subsidies to increase efficiency in markets and enhance societal welfare. Oftentimes, multiple agents in different market roles may receive some type of income transfer in agricultural and energy-related markets. For example, ethanol producers have benefitted from subsidies and blend mandates, while corn producers may receive subsidies through various policy mechanisms. People who are involved in market transactions with the beneficiary may receive part of the subsidy. This phenomenon is referred to as subsidy incidence. In this study, we investigate subsidy incidence when both buyers and sellers receive a subsidy in a market environment dominated by private negotiation and forward delivery with a structure where there are few buyers relative to sellers.



We design a laboratory market to mimic the structure found in various agricultural and energy markets, such as biofuel markets, and collect data on market transactions for the analysis. Two separate markets structures are designed for the experiment. The first market structure has an equal number of buyers and sellers, while the second market has few buyers relative to sellers. We conducted six treatments for approximately twenty trading periods, and each trading period consisted of three bargaining periods. The first treatment is the base treatment, which consists of four buyers and four sellers in which none of the participants receive a subsidy. The second treatment has four buyers and four sellers, with each buyer and seller receiving a per-unit subsidy of 20 tokens. In the third treatment, we shift both redemption value and cost curves by 20 tokens for the four buyers and four sellers, respectively, to see if there is a difference in outcomes when participants receive the income transfer as subsidies versus as a shift in the supply and demand curves in the market. We repeat these conditions for treatments four, five, and six, except the number of buyers is reduced from four to two, each having double redemption schedules.



The results from the experiment indicate that buyers generally benefit more than sellers when both receive a subsidy in the market environment modeled. With a per-unit subsidy of 20 tokens paid to each side of the market, buyer earnings increased by 13.4 percent in the four buyers and four sellers treatment as more units were traded and prices converged to levels similar to the no subsidy treatment. On the other hand, seller earnings decreased by 16.1 percent due to the relatively low prices negotiated. In the buyer-concentrated market, buyers and sellers negotiated for higher prices when they both received a per-unit subsidy of 20 tokens. However, units traded in this market are relatively low compared to the same treatment with four buyers and four sellers. On a per-schedule basis, our results show that buyers benefitted more from the subsidy payment in the 4B4S market than in the 2B4S market structure. When we revised buyer and seller schedules by 20 tokens per unit, prices and quantities traded increased as well as earnings for both buyers and sellers in each market. In the 4B4S market structure, prices increased by 3.2 percent and trades 50.6 percent. For our 2B4S market structure, prices increased by 17 percent and 57.6 percent for units traded. Compared with all other treatments, prices, trades, and earnings are highest in the revised schedules treatments.



Our results imply that the way support programs are designed can have an impact on how markets will operate, and both structure and delivery method found in the market environment may affect subsidy influences. Moreover, how the support program is structured may result in different outcomes. Based on our findings, we recommend that, when market environments are dominated by private negotiation and forward contracting, support programs that are meant to encourage production and consumption at the same time should be designed to shift the supply and demand curves of buyers and sellers, respectively, rather than giving a direct subsidy to firms. By shifting the supply and demand curves, our results show that the support program will increase quantities and move prices toward a competitive level, thereby reducing the distortions often created by direct subsidy payments.
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Appendix A. Example PowerPoint Instructions and Screenshots for 20 Token per Unit Subsidy to Buyer and Seller Treatment
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Now we will acquaint you with what you will see on computer screens during the experiment.



First you will see the following screen to log in to the experiment.
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Please type your full name into the box next to “Full Name”



Then type in your Student ID Number or your W Number with no spaces.



Once you are done typing in that information click on the connect button on the right hand portion of the screen.



When you have done that you will find out whether you have been randomly selected to be a buyer or seller. You will remain in that role (buyer or seller) throughout the experiment.



If you are a seller you will see the following screen.
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In the large white box you will see your unit cost of production information for each unit you may produce.



When you are comfortable with this information please click on the OK button to advance to the next screen.
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You will see the period, round, and time remaining in the upper left hand corner.



An offer is made by typing the offer in the assigned space and pressing the enter key. To decrease an offer by one token, this can be done by clicking on the enter offer button. During the negotiation phase buyers and sellers will be making bids and offers at the same time. It should be apparent that the difference between bids and offers is gradually decreasing. A trade is made when the buyer’s bid equals the seller’s offer. Suppose the bid is 60 tokens and the offer is 65 tokens. If a seller decides that he/she is willing to accept the bid, he/she may click on the “Accept bid” button displayed at the bottom of the screen; a buyer may choose to accept the seller’s offer as well. This is a faster way of accepting a bid or offer than typing in the bid or offer. Also clicking on the place offer button or simply hitting the return key on your keyboard should increase your bid or decrease your offer by one, respectively. You may change your offer by typing in a new number in the enter new offer box, and then click on the enter offer button.



Notice that in the upper right hand portion of the screen your unit cost information for each you unit you can choose to sell is available. The unit you are currently negotiating price for is highlighted in bold black print. Once you sell unit one, unit two will be highlighted, and you can negotiate price for that unit. You will continue this process until time runs out or until you decide you are done trading units.



If you are in the buyer role, you will see the following screen after you log in.
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In the large white box you will see your unit redemption value for each unit you may purchase.



When you are comfortable with this information please click on the OK button to advance to the next screen.
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You will see the period, round, and time remaining in the upper left hand corner.



A bid is made by typing the bid amount in the assigned space and pressing the enter key. To increase a bid by one token, this can be done by clicking on the place bid button. During the negotiation phase buyers and sellers will be making bids and offers at the same time. It should be apparent that the difference between bids and offers is gradually decreasing. A trade is made when the buyer’s bid equals the seller’s offer. Suppose the bid is 60 tokens and the offer is 65 tokens. If a buyer decides that he/she is willing to accept the offer, he/she may click on the “Accept offer” button displayed at the bottom of the screen; a seller may choose to accept the buyer’s bid as well. This is a faster way of accepting a bid or offer than typing in the bid or offer. Also clicking on the place bid button or simply hitting the return key on your keyboard should increase your bid or decrease your offer by one, respectively. You may change bid by typing in a new number in the enter new bid box, and then click on the enter bid button.



Notice that in the upper right hand portion of the screen your unit redemption value information for each you unit you can choose to buy is available. The unit you are currently negotiating price for is highlighted in bold black print. Once you purchase unit one, unit two will be highlighted and you can negotiate price for that unit. You will continue this process until time runs out or until you decide you are done trading units.



Once three bargaining rounds have been completed for a trading period, you will see the following recap screen.
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This is the screen you will see after each trading period. It will show you your performance for that period. It will give you the tokens you earned for each unit you trade including any subsidy you have received if you are a seller. You will see your period profit, total tokens you have earned in the experiment up to that point, and trading period number that has just concluded. Once you are done reviewing the information on this screen, you will click on the okay button to advance to the next trading period.



This process will continue until the random stop is invoked and the experiment ends. At that time we will call you up one person at a time. You will sign your receipt, and we will pay you in cash for the amount of earnings you accumulated during the experiment. Once you have signed the receipt and have received your earnings you are free to leave. Please do not discuss your earnings amount or what you did during the experiment with anyone else.
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Are there any questions? (Experimenters answer any questions).



At this point we will move into the practice session. The token levels you will see in the practice session will be different than what you will see in the real experiment. Do not form any expectations about the appropriate offer or bid levels, or potential earnings you may receive during the experiment from the practice session.



During the practice session we will answer any questions you may have about the procedures we just discussed. We will conduct as many practice sessions as necessary to make sure you are all comfortable with the experimental procedures before moving into the real experiment.



During the real experiment there will be no talking or digital communication using cell phones.






Notes


	
1

	

The study of tax incidence assesses distribution of taxes.






	
2

	

A decoupled payment as one that is not dependent upon production or price in the year in which it is made.






	
3

	

As we previously mentioned, this is evident in biofuels markets, where both ethanol producers and corn growers received subsidy.






	
4

	

Induced-value theory indicates that in an experimental session, which provides the proper reward to participants, and meets the conditions of monotonicity, dominance, and salience, the innate characteristics of subjects becomes irrelevant (Friedman et al. 1994). As long as the potential reward is high relative to the opportunity cost of the participant, students should make reasonable subjects for our experiment. A review of the literature comparing various experiments testing differences across subject pools reported by Fréchette (2015) concludes that results across different subject pools are generally consistent, lending further support to the use of students as subjects. Nagler et al. (2013) conduct market experiments similar to those we utilize with students and agricultural professionals as subject pools. They find the same treatment effect across students versus agricultural professionals. Moreover, they do not find statistically significant differences in price levels and relative earnings levels between students and agricultural professionals. Bastian (2019) further examines these data and finds no statistical difference in various bargaining behavior indicators between students and agricultural professionals. Given induced-value theory and the reported subject pool findings in this literature, we use students as subjects in our study.






	
5

	

Given we employ a random stop, individual experimental sessions typically have between 20 and 24 trading periods in an individual experimental session. To maintain a balanced sample, we truncate the data at 20 periods. Moreover, the Parks method requires that the number of cross-sections be less than the time-series length. As we have 3 to 9 replications per treatment for this research, the number of individual cross-sections would be 28 when using all the individual sessions. By averaging across the sessions in each treatment we avoid this issue and reduce the potential contemporaneous correlation across sessions within treatments. Research has tested different estimation procedures for the convergence model in other laboratory market research and finds that while standard errors can be wider, magnitude and significance of parameter estimates is generally not altered given the panel corrections taken when using the Parks method compared to estimation with all individual data (Cook 2010).






	
6

	

Since the observations are over multiple trading periods and the error terms may be serially correlated, contemporaneously correlated or heteroscedastic, we use the Parks method (Parks 1967; SAS 2008) to estimate the model as it accounts for the unique statistical properties resulting from panel data sets. This model allows for simultaneous testing of differences in asymptote or starting levels across treatments. Analyses are conducted in SAS using the PANEL procedure (SAS 2008).






	
7

	

An example of subsidization via a shifted demand curve exists in biofuel markets given blend mandates requiring gasoline to have a certain percentage of ethanol in it (De Gorter and Just 2010).
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Figure 1. US supply and demand of ethanol (Source: Renewable Fuels Associations Monthly Ethanol Supply & Demand). 
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Figure 2. Average prices per trading period by treatment. 
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Figure 3. Average quantities traded per trading period by treatment. 
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Figure 4. Average seller earnings per trading period by treatment. 
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Figure 5. Average buyer earnings per trading period by treatment. 
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Figure 6. Average total earnings per trading period by treatment. 
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Table 1. Treatments conducted in the experiment.






Table 1. Treatments conducted in the experiment.





	
Treatments

	
Number of Buyers

	
Number of Sellers

	
Number of Replications






	
1

	
4

	
Buyers with no subsidy

	
4

	
Sellers with no subsidy

	
9 Replications




	
2

	
4

	
Buyers with subsidy

	
4

	
Sellers with subsidy

	
5 Replications




	
3

	
4

	
Buyers shift RV

	
4

	
Sellers shift cost

	
3 Replications




	
4

	
2

	
Buyers with no subsidy

	
4

	
Sellers with no subsidy

	
3 Replications




	
5

	
2

	
Buyers with subsidy

	
4

	
Sellers with subsidy

	
3 Replications




	
6

	
2

	
Buyers shift RV

	
4

	
Sellers shift cost

	
5 Replications
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Table 2. Estimated convergence levels and treatment parameters for market outcomes.
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Treatments

	
Price

	
Trades

	
Total

	
Buyer

	
Seller

	
Relative




	

	
(Tokens)

	
Levels

	
Earnings

	
Earnings

	
Earnings

	
Earnings






	
4 Buyers and

	

	

	

	

	

	




	
4 Sellers

	

	

	

	

	

	




	
No Subsidy

	
74.81

	
13.93

	
725.16

	
104.72

	
75.69

	
−29.34i




	

	

	

	

	

	

	
(−29.29) a–c,f




	
Subsidy

	
73.38 a

	
19.57 *,a

	
731.97 a

	
118.76 *,a

	
63.53 *,a,c

	
−55.41i *




	

	
77.28 *,b,c

	
20.93 *,b

	
1555.55 *,b

	
203.33 *,b,c

	
183.54 *,b

	
(−64.44) b–e




	
Shift R.V./Cost

	
−20.30 i




	

	

	

	

	

	

	
(−32.26) c




	
2 Buyers and

	

	

	

	

	

	




	
4 Sellers

	
71.53 *,a

	
11.71 *,c

	
632.01 *,c

	
211.54 *,c,d

	
51.28 *,a

	
−159.42 i,*




	
No subsidy




	

	

	

	

	
[105.77]

	

	
(−134.07) d,e




	
Subsidy

	
79.48 *,c

	
15.85 *,d

	
718.37 a

	
209.94 *,d,b

	
73.80 c

	
−136.76i *




	

	

	

	

	
[104.97]

	

	
(−133.27) e,f




	
Shift R.V./Cost

	
83.78 *,d

	
18.45 *,e

	
1338.44 *,d

	
303.42 *,e

	
182.94 *,b

	
−120.49 i,*




	

	

	

	

	
[151.71]

	

	
(−117.20) f,b








* Indicates that the convergence level for the treatment is significantly different from the base treatment, 95% confidence level. a–f Same letters indicate no significant difference between the convergence levels, 95% confidence level. [ ] Indicates converged earnings estimate divided by two for a per schedule estimate. i Violates normality. ( ) Indicates the means of last five trading periods.
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