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The purpose of the model and the experimental analysis illustrated is to observe the influence of an employee’s ownership on the productivity of a representative privately-employee owned start-up firm when compared to a representative publicly owned start-up firm.  The objective of the model is to manipulate the employee’s pay in order to project the maximum point of retained earnings.  The primary focus of the analysis is designed to measure the influence of variations in ownership on the productivity of the firm as it attempts to capitalize on retained earnings. The model demonstrates the variance in retained earnings from awarding a higher wage, with no employee ownership, versus a lower wage, with a significant portion of ownership within the firm.  Through an experimental analysis, three distinct scenarios are simulated to determine the productivity as well as the leisure of the average worker.  The respective scenarios yield an estimate on the consumption of a good and its overall influence on the economy.  

The results provide directional support, when assuming all else is equal, there is not a definitive method of compensation that enhances the economy and permits the start-up firm to provide employees with the incentives to consume less leisure.  In other words, from the perspective of enhancing the economy, the results indicate that when assuming the state of the economy is explained by the level of consumption, the economy is better off if the employees do not know one another’s percentage of ownership within the firm, ceteris paribus. However, the experimental study illustrates that on average a worker in an employee owned firm is more likely to engage in endeavors that enhance the productivity of the firm, ceteris paribus.  Therefore, the results advocate that an employee owned start-up firm is able to obtain a greater portion of the market share in the respective industry relative to a firm that is publicly owned.  
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1. Introduction


In this analysis, I propose a model that simulates a start-up firm with an employee who obtains utility from leisure and consumption.  The firm uses the analysis to determine which method of compensation is optimal to encourage development of the firm through enhanced productivity.  Through overtime, the employee has the ability to earn more income through less leisure.  The firm can manipulate the worker’s earnings by selecting either a higher wage, with no employee ownership, or a lower wage, accompanied by a substantial portion of the firm’s stock.  A share of stock entitles the worker to a fraction,
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, of the firm’s profits.  There is an incentive for the employee to provide arduous efforts in order to assist in the company’s growth, which will in turn help his/her stockholdings to gain market value while the employee also collects funds from profit sharing.  

The firm is compelled to determine which method of compensation is best for maximizing retained earnings.  Should the firm compensate the employee for his/her labor with stock and lower pay, the firm will be able to generate profit in the short run.  In turn, the company has more money at hand to reinvest, spurring potential rapid growth within the firm.  However, profit generation in the short run affects the (possible) expense of reduced equity in the long run.  A higher wage expense is created when the firm compensates its employees through an elevated wage without shares of stock.  The higher wage expense causes profits in the short run to be lower, thus preventing the company from sharing profits in the long run.  Should the firm decide not to distribute stock, expected retained earnings are equivalent to the expected profits.  The overall goal of the firm is to maximize retained earnings of the firm while reducing the worker’s leisure.  Through utilizing both the model and an experimental analysis, I devise the scenario that reveals higher maximized retained earnings along with the best method of compensation that reduces leisure and provides additional consumption of a good by the employee.   

It is anticipated that a start-up firm endures higher levels of productivity when compensating the employees with a lower wage accompanied by increased dividends.  The elevated productivity stems from the employee owning a substantial portion of the firm’s stock.  In addition, the employee’s leisure is expected to be at a degraded level when he/she receives a reduced wage along with numerous shares of stock.  Yet, when the employee has no ownership within the firm, his/her leisure is expected to increase due to the fact that he/she does not experience the proprietorship of the firm.

2. Review of Previous Literature
Upon researching the link between employee owned firms and the productivity of a firm, one quickly notices the lack of concrete evidence that supports whether or not having employee ownership is a cost efficient or effective method of increasing a firm’s productivity.  More specifically, many researchers’ contrasting views result in a lack of agreement between the improved productivity of a firm and employee ownership.  Numerous studies with differing results indicate that the significant relationships between an employee owned firm and its’ increased productivity/profitability can be found only on a case by case basis.  

Furthermore, Peter Thompson (2005), as well as many other researchers, emphasize that the majority of studies illustrate either a micro or a macro level of analysis.  A micro-level of analysis specifically focuses on the inner motives of the individuals’ behaviors and attitudes in the employee owned firm, along with how the firm’s behavior affects these motives.  Thompson notes that micro-level studies tend to examine issues relating to “employee satisfaction, commitment, motivation, attitudes toward the union, perceived participation, desired participation and influence, and sense of control”
 as to why employees’ current inputs are at the given levels.  Another notable study, by Jon Pierce and Loren Rodgers (2004), captures the psychological effects (i.e. emotions of ownership) on the individual working in an employee owned firm.  Pierce and Rodgers conclude that employees construct self-esteem and self-concept within the firm when provided with the incentives of employee ownership.  Thus, Pierce and Rodgers’ study suggests that a higher level of employee ownership parallels a positive outcome within the firm.  In a similar study, Pierce, Rubenfield, and Morgan (1991) find that, regardless of the type of ownership, psychological ownership leads to worker integration.  Also, as integration intensifies the socio-psychological and behavioral ramifications (i.e. self-esteem and self-concept) of ownership will increase.  Their findings further the argument that when employee ownership includes psychological ownership, a firm will prosper while the worker experiences a heightened self-interest.    

In his meta-analysis, Thompson (2005) presents various macro-level studies that illustrate the relationship between employee ownership and diverse measures of profitability and/or productivity.  Thompson’s conclusion notes the absence of an empirical analysis including both the micro and macro levels, illustrates a need to conduct a study that examines the effects of employee ownership on both the individual and the firm’s outcome (whether it be productivity, growth, or profitability).


Many difficulties are associated with providing a model that includes both the micro and macro level.  However, Norman Frohlich, John Godard, Joe A. Oppenheimer, and Fredrick A. Starke (1998), in an experimental analysis, closely examine the effects of employee ownership on the individual’s and a firm’s productivity.  The experiment contains two scenarios where subjects are given the task of proofreading documents over three production periods.  The first scenario is comprised of a firm that is owned solely by its employees, it equally divides the ownership among five workers (each worker owned 20% of the firm).  The alternative conventionally owned firm is operated by one CEO and four workers.  In the latter scenario, the CEO owns eighty percent of the firm, thus leaving twenty percent to the four remaining workers. 
One prominent objective of Frohlich et al.’s study is to examine the effects of a free-rider problem on the success of the firm.  Thus, there are two payment schemes for the production workers.  One method of payment to compensate the subjects for their corrective efforts is “piece rate plus profit sharing.”  Under this scheme, in the conventionally owned scenario, for every word a worker finds misspelled and properly corrects, he/she receives $0.25; additionally, each worker receives five percent of the company profits.  In the employee owned scenario the compensation method is equivalent to 20% of profits plus $0.25 for each word corrected.  The other method is “straight wage plus profit sharing,” where an individual receives $2.50 per production period plus 5% of the company profits in the conventionally owned scenario, and 20% of the profits plus $2.50 in the employee owned scenario.  The “straight wage plus profit sharing” compensation scheme is expected to present free-rider opportunities (one worker taking advantage of the efforts of another worker).  To ensure that workers properly understand their task and method of compensation, pre-production questionnaires are distributed to the subjects.  Post-production questionnaires are also completed and then analyzed to capture the influence of the firm’s structure on the individual’s thoughts, motives, and behavior. 

Frohlich et al. also analyzes the difference in productivity by the level of ownership and the workers’ attitudes about supervision.  The study by Frohlich et al. illustrates that “on an individual basis, productivity in employee-owned firms [are] significantly higher than in conventionally-owned firms.”
  Furthermore, when combining the second and third periods, the productivity in the employee-owned firms is higher by a factor of 11.4% than that of the conventionally owned firms.  Another statistically significant conclusion drawn illustrates that when the workers are compensated with a straight wage they perceive that their counterparts are working less hard than the workers who receive a piece rate wage.  Therefore, the employees receiving a straight wage believe that other workers are in fact “free-riding” for personal profit.      

Not only does the Frohlich et al. study draw conclusions about the firm’s performance, but it also clarifies worker attitudes about supervision, task, and co-workers.  In the post-production surveys, “workers were asked how satisfied they were with their owner/supervisor [and] the mean responses were significantly higher in the employee-owned condition.”
  When comparing the responses to the questionnaires, workers at the employee owned firm find the task to be more interesting than the workers at the conventionally owned firm.  Therefore, this Frohlich et al. finding sheds light on the argument that employees in the employee owned firm scenario are more involved and/or enjoy what they are doing.  Workers in the employee owned firm scenario are significantly more likely to talk with their co-workers and believe that the act of conversation leads to increased productivity more than those in the firm with the other ownership structure. 

Although, the conclusions from the Frohlich et al. study demonstrate that overall both the firm and individual are significantly better off in the employee owned scenario than in the alternative ownership scenario, the authors stress that the results are preliminary.  Frohlich et al. also emphasize that a study monitoring larger experiment groups over a longer period of time may yield contradictory conclusions.  

Another notable argument with respect to employee ownership suggests that there is evidence indicating firms dissimilar in size demonstrate unlike results.  More specifically, Joseph Blasi, Michael Conte, and Douglas Kruse (1996) argue that when the employee volume is higher, the individual’s self-interests become more diluted if at all existent.  Richard J. Long (1980) analyzes this phenomenon by including three firms, differing in degree of ownership, that are newly converted employee owned firms.  The purpose of this study is to determine the effects of the conversion on the job attitudes/work behavior of the employees and the company’s performance.  The three firms consist of a medium sized trucking firm, a knitting mill, and a firm manufacturing library furniture.  As mentioned, the levels of employee stock ownership are not the same among the firms: 70% for the trucking firm, 30% for the knitting firm, and 87% for the furniture firm.  

Long’s (1980) research methodology consists of field observations, interviewing, collection of objective data for periods prior to and after the conversion to employee ownership, and questionnaires.  The three firms are monitored within several months of the employee buy-out, and continue to have their progress charted for at least two years after the employee purchase.  In Long’s study, individuals of varying ranks in the organizations participate in the interviews including randomly selected non-managers, managers on various levels, and, when appropriate, union officials.  

Long (1980) concludes that the effects of the conversion to an employee owned firm are most prevalent at the trucking firm and least prevalent at the furniture firm.  Overall, the results show that employees at the trucking company feel an increase in general satisfaction, job effort, productive work, and communication with the management.  Furthermore, Long quotes interviewed employees of the trucking firm to illustrate the increased level of integration, involvement, and commitment.  The knitting mill’s results are slightly weaker, yet similar to the outcomes of the trucking firm.  Following the employee buy-out, the results for the furniture firm indicate insignificant changes in job attitudes and employee conduct.  However, it is important to note that none of the three firms are negatively affected by the conversion to an employee ownership.  A paper by Michael Conte and Arnold Tannenbaum (1978) also addresses the different employee ownership structures of employee owned companies.  Utilizing thirty companies and a ratio of pretax profits to sales as a measure of profitability, Conte and Tannenbaum find that firms with a higher proportion of equity held by employees are more profitable compared to firms of comparable size and industry.

In summary, Long (1980) explains that although the conceptual framework is best illustrated by the trucking firm, caution must be taken when inferring the causality with respect to the different results in his inter-firm study.  More specifically, Long suggests that empirical studies should attempt to identify the independent and external effects on the applicable dependent variables, thus understanding what influences the changes in behavior of the employees or shifts in productivity of the firm.  This notion coincides with the necessity to track a newly converted firm over multiple years to determine the full effect of the modification within the firm. 

The approach implemented by Long (1980), Conte and Tannenbaum (1978) utilizing actual data collected from existing firms is furthered in Douglas Kruse’s (1992) work.  Specifically, Kruse compiles a CompuStat dataset that includes publicly-traded companies spanning 1971-85, for his study pertaining to United States forms of profit sharing and the effects on productivity.  Kruse notes that the dataset is an improvement from the small datasets that are biased due to the self-selection of respondents.  Furthermore, Kruse obtains profit sharing information of the over 1,300 companies in the dataset, which includes manufacturing and non-manufacturing firms.  

Utilizing and augmenting the Cobb-Douglas production function, Kruse (1992) constructs an estimate of the relationship between profit sharing and productivity.  Overall, Kruse’s analysis provides concrete evidence of increasing productivity in both non-manufacturing and manufacturing firms that implemented profit sharing during the 1970’s and early 1980’s in the United States.  Joseph Blasi, Michael Conte, and Douglas Kruse (1996), in turn, explore the relationship between employee stock ownership and corporate performance within public companies.  They find that the positive relationship between employee ownership and profitability is strongest when the firm is relatively small.  Thus, it is suggested that a firm will be more successful with employee ownership when an employee’s ownership is not diluted by a firm’s size. 

As the field of economics progresses, researchers expand their data collection in an attempt to discover a definitive relationship between the productivity of the firm and employee stock ownership.  Paul Oyer and Scott Schaefer (2004), utilize three sources of data in their effort to illustrate why some companies grant stock options to all employees.  Through further development of the dataset by including numerous determinates in quantifying productivity and employee ownership, Oyer and Schaefer (2004) attempt to acquire a greater perspective of the relationship.  By including international data (United Kingdom, Japan, and United States), Blachflower and Oswald (1987) are able to determine the effects of employee profit sharing on profitability and the influences on unemployment in various countries.

 Oyer and Schaefer’s (2004) argument draws on the idea that a risk is associated with the ownership of the firm, and therefore that a risk premium needs to be applied in order to generate additional effort from the employee.  Overall, after studying 200 firms Oyer and Schaefer conclude that stock options are an inefficient means of providing incentives to employees due to the added risk stemming from the partial ownership of the firm.  In comparison, Blanchflower and Oswald (1987) conclude that the lack of studies supporting profit sharing also verifies that profit sharing is an ineffective means of lowering unemployment.  For this reason, Blanchflower and Oswald argue against the case of tax concessions to encourage profit sharing; suggesting other methods exist that are more efficient in stimulating employment,  such as increasing the funds provided by the government to social programs and policies.

This synthesis of the previous research forms a foundation for my attempt to determine whether productivity of a firm improves under the conditions of employee ownership.  In order to conduct the analysis, a dataset is developed through performing an experiment similar to the study conducted by Frohlich et al. (1998).

3. Methodology

The dataset originates in an experimental study.  As mentioned previously, the study follows a procedure similar to the experiment conducted by Frohlich et al.  However, for cost efficiency in data collection, lottery tickets are utilized rather than cash as the actual method of compensation to the subjects for their efforts.  The lottery tickets are given for the chance to win $100, and are granted to the subjects based on their productivity.  The subjects in the experiment are gathered from an American university’s undergraduate program enrolled in courses covering Elements of Economics, Principles of Micro-Economics, or Intermediate Micro-Economics.  In order to identify the subjects while keeping their identity anonymous, participants are asked to place their sixteen digit DU card number on the cover sheet of the wordlist (the cover sheet can be found on page 39 of the Appendix).  

Although the primary focus of this research is to determine whether employee ownership is more beneficial than public ownership, an additional employee ownership scenario is imitated.  Therefore three scenarios are completed in the experiment, each consisting of approximately fifty subjects in order to retrieve data comprised of percentage time spent in leisure by the median as well as the average worker and the productivity of the respective scenario (the procedures which the subjects followed can be found on pages 27-32 of the Appendix).  Specifically, the percentage of time spent in leisure by the median and the average worker is found at the completion of the three and a half minute process of correctly identifying misspelled words on a list of one hundred terms (wordlists can be found in pages 40-49 of the Appendix).  In the study, leisure is designated as one minus the percentage of words that are correctly identified as misspelled.

  The three scenarios are denoted as: 

· Scenario A (Piece rate compensation only): This is a newly started firm, in which there are five employees.  The employees are compensated with 2 lottery tickets per every correctly identified misspelled word.  The firm is publicly owned, hence there is not employee ownership in this scenario.   

· Scenario B (Piece rate & profit sharing): This is an employee start-up firm, in which the five employees of the firm possess an equal portion of ownership within the firm.  Therefore, each worker owns 20% of the firm.  Thus the firm is privately owned by the employees.  The employees are compensated in two ways: (1) a wage of 1 ticket per word – the more words he/she finds, the more he/she earns, and (2) 20% of the firm’s profit – the firm earns 5 tickets per word; each person receives one-fifth of the profits of the number of words they correctly identified as misspelled. 

· Scenario C (Scenario B with a lack of transparency): This is an employee owned start-up firm which employs five workers.  Thus the firm is privately owned by the employees.  The workers are told that everyone has a different share of the firm, which may range from 0% to 40%.  The sum of all of employees’ ownership is 100%.  However, in fact they all individually own 20% of the firm resembling the employees in Scenario B.  The subjects will not be able to tell who owns more than the other or if they do in fact own different shares.  This will attempt to reveal whether an employee works less as a result of not knowing their counterparts ownership of the firm.  Each employee is compensated in two ways: (1) one ticket per every correctly identified misspelled word, and (2) 20% of the firm’s profits (however they will not know this) - which is one ticket for every word each individual finds that is misspelled. 
Background and information sheets are given to the subjects prior to conducting production period phase of the experiment (the background and information sheets can be found on pages 33-38 in the Appendix).  The background sheets are provided to explain what a participant will do in the experiment, as well as the structure of their firm.  In the instructions, the subjects are provided with a compensation schedule for their efforts.  At this time, the experimenter explains thoroughly to the subjects how their compensation in lottery tickets is computed.  Numerous examples are provided to the subjects to clarify the expected compensation with a given level of output by an individual.  It is important to note that for each word an individual wrongly identifies as misspelled they lose one lottery ticket.  Overall, the subjects attempt to obtain as many lottery tickets as possible in order to increase the probability of winning $100.  Moreover, it can be assumed that if a total of 500 tickets are distributed over the course of the experiment, then each ticket held by a subject will be worth (on average) 50 cents.

Potential problems with the data may exist due to the experiment not being applicable to the university’s students.  More specifically, the students may not understand their role in the experiment nor how they will be compensated for their individual input.  However, after completing the production period, the subjects are asked to rate on a Likert scale (1-Did not understand, 3-Neutral/Somewhat understood, 5-Completely understood) how well they understand the way in which they are being compensated.  The experiment could possibly provide bias in that not all individuals occupy the same level of intelligence.  Furthermore, simply asking individuals to find misspelled words may cause bias in that one scenario may have substantially more intelligent individuals which would be illustrated by higher levels of productivity (higher percentage of misspelled words found).  

4. Model

The econometric model employed is seen below.  However the optimal leisure that is algebraically illustrated and solved utilizes endogenous information (this is information not known by the employee).  Therefore the experimental study is conducted to simulate a production period, which yields the leisure of the average individual.  The average worker’s leisure, in their respective scenario, is then implemented in the model to devise the optimal consumption of one good by the average worker.  Thus, I am able to conclude which compensation method provides a greater benefit to the economy.  Also, the model utilizes the data collected from the experiment to reveal the instance that allows for a heightened level of maximized retained earnings.  
Let Q be the units of output produced by the firm.  Let P be the price per unit of output also known as the market price of the product.  Let Z be fixed costs, and assume that fixed costs are equal to zero.  Let L be the fraction of time the worker spends in leisure.  Let 
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be the wage rate.  If
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The firm’s production function can be seen as the following: 
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Let
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 be the fraction of profits awarded to shareholders.  Let the number of stock shares issued to the worker be denoted as S.  Let X be the units of consumption by the employee.  Let
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 be the price per unit of consumption.  If 
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 is the expected retained earnings, then it can be signified by the following equation: 
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Let U be the obtained utility by the worker.  The worker’s utility function is designated as the following:
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The worker’s budget constraint is the following equation:
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Maximizing (1.1) subject to the constraint (1.2) yields the optimal retained earnings:
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Utilize the Lagrangian Approach using (1.4) and (1.5) to solve for optimal consumption and leisure:  
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Substitute (1.2) into (1.7):
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First Order Condition of the Worker:
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Solve (1.9) for X to get a solution for the optimal X that “satisfies the equation”:
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Substitute (1.10) into (1.5), also substitute (1.6) into (1.5), and get a solution for the optimal L that “satisfies the equation”:
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Through the application of the model, specifically equation (1.10), and the experiment for all three scenarios, I find the optimal consumption of a good from the average employee’s leisure, thus acquiring the outcome of each compensation scheme on the economy.  Also, I obtain the compensation method that maximizes the firm’s retained earnings, expressed in equation (1.6), at a heightened level.  I then test the statistical significance between the form of ownership and productivity as well as the subjects’ understanding of his/her compensation method.      

5. Results


The results of the experiment indicate that when a start-up firm is employee owned, the median worker engages in more labor in comparison to a worker in a publicly owned start-up firm as well as a worker in an employee owned start-up firm with transparency issues.  In other words, the subjects in the employee owned scenario isolated a higher median number of misspelled words than participants in other scenarios.  More specifically, the median worker in the employee owned scenario correctly identified twelve out of the twenty misspelled words.  In comparison, when the firm is publicly owned or when there is a lack of transparency in the employee owned firm, the subjects correctly identified a median of only ten misspelled words.  However, the productivity differences between the three scenarios are not statistically significant.  Furthermore, the median worker in a publicly owned firm wrongly identified (Type I error) one more word than the median worker in the other scenarios.  Naturally, these slight differences between the scenarios in the number of words wrongly identified are not a statistically significant variation.  A supplementary analysis is also completed in an attempt to examine the average worker’s behavior in each scenario.  However, like in the case of the median worker results, Tukey tests provide no evidence of statistically significant differences between the scenarios.  

A potential problem, as previously mentioned, is that the subjects may not fully understand the way in which they are compensated for their efforts.  The median “understanding score” indicated by the subjects in both the employee owned and the publicly owned scenarios are a four out of five.  Yet, in the firm experiencing issues with transparency, the median understanding by the subjects’ rates a three out of five for how well they understand their compensation scheme.  Again, Tukey tests reveal no significant differences in the level of understanding as a reason for the disparity in the productivity within each scenario.


When entering the average worker’s leisure, gathered from the experiment, into the model to determine the optimal consumption of X as well as the maximum retained earnings, each scenario yields a statistically insignificant, although unique, outcome.  More importantly, in the employee owned scenario the average worker has a lower optimal consumption of a good in comparison to the average worker employed at a firm with employee ownership transparency issues, ceteris paribus.  Even though, on average, a worker in the employee owned firm engages in more labor, their optimal consumption of a good is actually less than the average worker in the differing employee owned scenario, ceteris paribus.  Thus, assuming all else is equal, the results provide directional support suggesting that the economy is worse off when the firm is only employee owned and assuming the measure of productivity in an economy is based solely on the amount of consumption.  In addition, if the firm is publicly owned, the optimal amount of consumption by the average worker declines further, ceteris paribus.   


Since the firm’s goal is to maximize retained earnings, the results provide directional support that suggests a start-up firm should be employee owned.  Both of the employee owned scenarios maximize retained earnings at the same value that is higher in relation to the maximized retained earnings of the publicly owned firm, ceteris paribus.  In general, these results advocate that when deciding a start-up firm’s type of ownership, the goals of all agents must be determined to achieve the optimal outcome.  
 

6. Conclusion

The purpose of this analysis is to determine which of type of ownership would result in the best outcome for the economy as well as for the firm.  From the perspective of enhancing the economy, the results indicate directional support when assuming that the state of the economy is explained by the level of consumption, the economy is better off if the employees do not know one another’s percentage of firm ownership, ceteris paribus.  From the experimental results, I find that in the firm having transparency issues with respect to the level of employee ownership, the average employee engages in more leisure and has a higher optimal consumption of a good (assumes that the individual consumes to his/her means) when compared with the differing scenarios, ceteris paribus.  Conversely, the results of the experiment provide directional support that would advise entrepreneurs to allow the employees to know each other’s level of ownership within the firm.  The additional knowledge attained by the employees’ benefits the firm, as illustrated through the average employee (in the employee owned firm) consuming less leisure than the average worker in dissimilar scenarios.  Therefore, it is argued that the firm will be more productive when the employees know that they own equivalent proportions of the firm.  Given the results of the maximized earnings, further support is provided for an employee owned firm.  More importantly, a firm maximizes retained earnings at an elevated degree when compensating the employee with a lower wage while the individual employee has a percentage of ownership. 

There are indications, although statistically insignificant, that the subjects did not understand the method of compensation, specifically in the scenario with issues of transparency in the employees’ ownership.  In fact, the median worker in this scenario did rate their understanding below the median worker in the dissimilar scenarios.  The differences in the ratings may be attributed to the difficulty in explaining how a person would be compensated without revealing to the subjects that they all own the firm equally. 

Again, the results provide directional support that stipulates that when comparing the publicly owned firm with both the employee owned firm and the employee owned firm with transparency issues, on average a worker is more likely to engage in careless behavior if the firm is publicly owned.  Thus, further evidence is provided against ownership of a firm by investors.   

Economic implications of the results shed light to the management of a start-up firm in the construction of the compensation method for their employees.  The results imply which method of compensation a start-up firm could utilize to expand the firm and entice employees to consume less leisure.  The results provide the management of a start-up firm with an empirical analysis that illustrates how employee ownership can influence productivity.  Also, it is possible that the start-up firm devises a method of compensation as well as ownership, constructed from my conclusions, that would further the productivity and profitability of the firm.

7. Suggestions for Future Research 

Extensions for future research derived from the analysis that I completed could entail simply running the experiment with a larger sample size and/or allowing the individuals to complete the experiment in more than one production period (in their respective scenario).  However, it is imperative in the experiment that all scenarios are conducted an equal number of times.  Also, attempts to make the ownership of a firm more internalized in the cases of employee ownership may result in conclusions that contradict my findings.  Another extensive research method could be completed, requiring the analyst to obtain data from employee owned start-up firms with alike levels of ownership that have been newly converted to publicly owned firms.  The research would include pre and post conversion productivity values.  Then an experiment would be completed setting the levels of ownership in the employee owned start-up firms equal to the amount of ownership in the experiment.  Thus, there would be various employee owned start-up firms, each with the same level of employee ownership in the conducted experiment.  The researcher would then conduct the experiment again, except there would be no employee ownership illustrating the conversion to a publicly owned firm.  Finally, the researcher would use the data collected from both scenarios in experiment to determine the effect of the conversion on productivity as well as the amount of consumption of a good by the average worker.  After analyzing results from the experiment, the researcher could compare results of the real converted firms with the results originating in the experiment.  Therefore, the experimenter would be able to distinguish whether the results of the experiment coincide with the outcome of the existing firms.  Overall, the analysis would shed light on the dependability of the results generated by the experimental study.
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Procedures Implemented for Conducting the Experiment

Materials Needed:

· One clock or count down-timer 

· One calculator or laptop computer 
· Overhead projector
· 1 marker/pen
· For the Lack of Transparency scenario, note cards numbered 1-5 and labeled with letter C-number
· Pencils and/or highlighters
· 5 documents for proofreading, have them numbered with Roman Numerals, so the subjects know that they word lists are not alike
· Background and instruction sheets for the respective scenario

· Stapler and paper clips to attach the lettered production group’s work together & all other papers associated with that production group 
· Sample Size: 150 subjects
In the experiment there are three types of firms, which will be illustrated by the following three scenarios:

1. Scenario A (Piece rate compensation only): There is a newly started firm, in which there are five employees. The employees are compensated with 2 lottery tickets per every correctly identified misspelled word. The firm is publicly owned hence there is not employee ownership in this scenario.   

2. Scenario B (Piece rate & profit sharing): There is an employee start-up firm, in which the five employees of the firm possess an equal portion of ownership within the firm.  Therefore, each worker owns 20% of the firm. The employees are compensated in two ways: (1) a wage of 1 ticket per word – the more words he/she finds, the more he/she earns, and (2) 20% of the firm’s profit – the firm earns 5 tickets per word; each person receives one-fifth of the profits for each word they individually (correctly) identify. Thus the firm is privately owned by the employees. 

3. Scenario C (Scenario B with a lack of transparency): There is an employee start-up firm which employs five workers.  The workers are told that everyone has a different share of the firm, which may range from 0% to 40%.  Say “some of you may have only a 1% or 5% share of profits while others may have a 35% or 40% share of the profits. The sum of all of your shares adds up to 100%.  However, in fact they all individually own 20% of the firm resembling the employees in Scenario B.  The subjects will not be able to tell who owns more than the other or if they do in fact own different shares.  This will attempt to reveal whether an employee works less as a result of not knowing their counterparts ownership of the firm.  The employees are compensated with one ticket per every correctly identified misspelled word and 20% of the firm’s profits (however they will not know this), which is one ticket for every word the production group finds that is misspelled. Thus the firm is privately owned by the employees.
· The lottery tickets given to the subjects for their production allow them a chance to win $100.  Overall goal of subjects is to get as many tickets as possible to increase the probability of winning the lottery. 

·  Tell them: “If I distribute a total of 500 tickets over the course of this experiment, then each ticket you hold will be worth (on average) 50 cents. Of course, I won’t know how many tickets are outstanding until the experiment is concluded.”
-The idea of the study is to compare and contrast the first two scenarios to determine whether a firm is more profitable if the employees of the firm have a substantial portion of ownership within their firm. The third scenario is to determine whether or not transparency within a firm influences the productivity of employees, which is compared and contrasted with Scenario B since the two differ only on the lack of transparency.    

Note: Penalizing Subjects for Careless Behavior: In all scenarios, the subjects will be informed that careless behavior such as marking a correct word as wrong will result in a reduction of their individual gain by one lottery ticket.  The penalty of marking a correct word as wrong provides the subjects a disincentive to select words that are actually spelled correctly.  This also represents a mistake in the production period costing the firm an expense to fix the problem.  

Procedure for Scenario A (Piece rate compensation only):
1. Provide a letter for the Production Group and ask that it is placed on all materials so that things can be kept together.

2. Enter a classroom with numerous individuals prepared to participate in an experiment, inform them how they will be compensated for their efforts.  

3. The subjects should be in groups of five based on the location of the materials (face down) to be used by them during the experiment. Ask that the subjects please take a seat where there are background sheets and a writing utensil that will be used in the production period.  

4. Ask the subjects to flip over the pamphlet and to read along as I read the background sheet providing them information about what they will be doing in the experiment. Then ask if there are any questions, if so answer the questions with out giving too much information.  

5. Next tell the subjects to flip the page in order to read the instructions of their job and read off the examples of how they are compensated. 

6.  Inform the subjects that they may not have conversations with the others. 

7. After reading the instructions, the experimenter discusses how the individuals will be paid so the workers fully understand their “piece rate” payment scheme. Also, tell them---check or fill in the circle provided if they think the word is misspelled, write if you think the word is “wrong” or “correct” if you want to fix a mistake that you might have made depending on the situation, can not select all words or most of the words to get lottery tickets. 

8. Now collect the background/instruction sheets. 

9. Next, the word lists to be proofread are supplied to the subjects.  Instruct the subjects to write their student # (or their phone number), their professor’s name, circle male/female and finally have them also write their production group letter on the cover page of the document (if not already written on the document).  

10. Next, tell them that they can turn the page and start the count down timer.  

11. Leave the room (may actually want to stay but read something while they are working so they don’t think they are being watched). When the completion of three and a half minutes is near, return to the room to see how things are going.  Then when the three and a half minutes is up ask them to stop. 

12. Tell them to rate how well they understood their method of compensation (1-Did not understand, 3-Neutral/Somewhat understood, 5-Completely understood). 

13. Then tell the subjects to turn in their documents.

14. SKIP FOR TIME FACTOR--After collecting the documents, the experimenter then determines/records the number correctly identified misspelled words that each individual successfully found as well as the number of words they marked that were actually spelled correctly (leisure of the subjects is one minus the percentage of words they individually correctly identified as misspelled).  Record the number of correctly identified misspelled words and the number of words they marked that were actually spelled correctly on the front of each of the documents.

15. SKIP FOR TIME FACTOR--Calculate the number of lottery tickets to be received by each individual for the production period by using the respective  lottery ticket calculator file constructed in Excel. Then the experimenter will distribute the lottery tickets to the subjects based on their production. Next, the tickets that are detached and not kept by the subjects are then temporarily stapled to the pay-off sheet of the respective individual that has their student number and their professor’s name (explaining that I will write their name on the tickets prior to the drawing).

16. This stage of the experiment is completed. The subjects are told when to expect payout result (December 5th), thanked, and then dismissed.  

Procedure for Scenario B (Piece rate & profit sharing):

1.  Provide a letter for the Production Group and ask that it is placed on all materials so that things can be kept together.

2. Enter a classroom with numerous individuals prepared to participate in an experiment, inform them how they will be compensated for their efforts.  

3. The subjects should be in groups of five based on the location of the materials (face down) to be used by them during the experiment. Ask that the subjects please take a seat where there are background sheets and a writing utensil that will be used in the production period.  

4. Ask the subjects to flip over the pamphlet and to read along as I read the background sheet providing them information about what they will be doing in the experiment. Then ask if there are any questions, if so answer the questions with out giving too much information.  

5. Next tell the subjects to flip the page in order to read the instructions of their job and read off the examples of how they are compensated. 

6.  Inform the subjects that they may not have conversations with the others. 

7. After reading the instructions, the experimenter discusses how the individuals will be paid so the workers fully understand their “piece rate plus profit sharing” payment scheme. Also, tell them---check or fill in the circle provided if they think the word is misspelled, write if you think the word is “wrong” or “correct” if you want to fix a mistake that you might have made depending on the situation, can not select all words or most of the words to get lottery tickets. 

8. Now collect the background/instruction sheets.

9. Distribute the documents to be corrected by the subjects. Instruct the subjects to write their student # (or their phone number), their professor’s name, circle male/female and finally have them also write their production group letter on the cover page of the document (if not already written on the document).  

10. Next, tell them that they can turn the page and start the count down timer.  

11. Leave the room (may actually want to stay but read something while they are working so they don’t think they are being watched).  When the completion of three and a half minutes is near, return to the room to see how things are going.  Then when three and a half minutes is up ask them to stop. 

12. Tell them to rate how well they understood their method of compensation (1-Did not understand, 3-Neutral/Somewhat understood, 5-Completely understood). 

13. Then tell the subjects to turn in their documents.

14. SKIP FOR TIME FACTOR--After collecting the documents, the experimenter then determines/records the number correctly identified misspelled words that each individual successfully found as well as the number of words they marked that were actually spelled correctly (leisure of the subjects is one minus the percentage of words they individually correctly identified as misspelled).  Record the number of correctly identified misspelled words and the number of words they marked that were actually spelled correctly on the front of each of the documents.

15. SKIP FOR TIME FACTOR--Calculate the number of lottery tickets to be received by each individual for the production period by using the respective lottery ticket calculator file constructed in Excel. Then the experimenter will distribute the lottery tickets to the subjects based on their production. Next, the tickets that are detached and not kept by the subjects are then temporarily stapled to the pay-off sheet of the respective individual that has their student number and their professor’s name (explaining that I will write their name on the tickets prior to the drawing).

16. This stage of the experiment is completed. The subjects are told when to expect payout result (December 5th), thanked, and then dismissed.  

Procedure for Scenario C (Scenario B with a lack of transparency):

1.  Provide a letter for the Production Group and ask that it is placed on all materials so that things can be kept together.

2. Enter a classroom with numerous individuals prepared to participate in an experiment, inform them how they will be compensated for their efforts.  

3. The subjects should be in groups of five, now pass out note cards numbered 1-5, also a smaller number and a letter C are written in the bottom right hand corner (this letter-number is their production group letter-number).  

4. Tell them to look at the five people closest to them and keep in mind that those individuals are their co-workers in their employee-owned firm.

5. Now ask all of those who have a number one to come to this section of the room, those with number two go to this section…etc. 

6. Ask the subjects to flip over the pamphlet and to read along as I read the background sheet providing them information about what they will be doing in the experiment. Then ask if there are any questions, if so answer the questions with out giving too much information.  

7. Next tell the subjects to flip the page in order to read the instructions of their job and read off the examples of how they are compensated. 

8.  Inform the subjects that they may not have conversations with the others. 

9. After reading the instructions, the experimenter discusses how the individuals will be paid so the workers fully understand their payment scheme. Discuss with the workers about how they will be compensated based on a “piece-rate plus profit sharing” method, refer to the payment sheet so they see how they will be paid.  Remind them that they are not aloud to talk amongst themselves and/or collaborate.  Also, emphasize that everyone has different portion of ownership within the firm, ranging from 0% to 40%. (try to keep it hidden as much as possible from the subjects that they all own 20%).
10. Also, tell them---check or fill in the circle provided if they think the word is misspelled, write if you think the word is “wrong” or “correct” if you want to fix a mistake that you might have made depending on the situation, you can not select all words or most of the words to get lottery tickets. 

11. Now collect the background/information sheets.

12. Distribute the documents to be corrected by the subjects. Instruct the subjects to write their student # (or their phone number), their professor’s name, circle male/female and finally have them also write their production group letter on the cover page of the document this would be the letter-number on the lower right hand corner of the note card that was passed out earlier.

13. Next, tell them that they can turn the page and start the count down timer.  

14. Leave the room (may actually want to stay but read something while they are working so they don’t think they are being watched).  When the completion of three and a half minutes is near, return to the room to see how things are going.  Then when three and a half minutes is up ask them to stop.

15. Tell them to rate how well they understood their method of compensation (1-Did not understand, 3-Neutral/Somewhat understood, 5-Completely understood).

16.  Then tell the subjects to turn in their documents and their note cards. 

17. SKIP FOR TIME FACTOR--After collecting the documents, the experimenter then determines/records the number correctly identified misspelled words that each individual successfully found as well as the number of words they marked that were actually spelled correctly (leisure of the subjects is one minus the percentage of words they individually correctly identified as misspelled).  Record the number of correctly identified misspelled words and the number of words they marked that were actually spelled correctly on the front of each of the documents.

18. SKIP FOR TIME FACTOR--Calculate the number of lottery tickets to be received by each individual for the production period by using the respective lottery ticket calculator file that was constructed in Excel. The subjects may not witness the calculation of their lottery tickets (try to keep it hidden as much as possible from the subjects that they all own 20%). The experimenter keeps the pay-off sheets, not allowing the subjects to determine that they all owned 20% of the firm. Then the experimenter will distribute the lottery tickets to the subjects based on their production. Next, the tickets that are detached and not kept by the subjects are then temporarily stapled to the pay-off sheet of the respective individual that has their student number and their professor’s name (explaining that I will write their name on the tickets prior to the drawing).

19. This stage of the experiment is completed. The subjects are told when to expect payout result (December 5th), thanked, and then dismissed.    

Compensation Calculations for All Subjects

Scenario A (Piece rate compensation only) =2 lottery tickets*X

Scenario B (Piece rate & profit sharing) =1 lottery ticket*X + (0.20*profits of the firm*X)

Scenario C (Scenario B with a lack of transparency) = 1 lottery ticket*X + (0.20*profits of the firm*X)
· Where X is the number of correctly identified misspellings by the individual.

· The fraction of profits awarded is 20%, however profits will be a function of market price (market value of one correction: 6 lottery tickets) times the total number of correctly identified misspellings made by the production group minus wage expense (1 lottery ticket *Y). 

· Where Y is the number of correctly identified misspelled words located by the production group, profits of the firm can simply calculated as 5 lottery tickets times Y, or on an individual basis the subjects will receive one lottery ticket for every correctly identified misspelled word of their whole production group.
BACKGROUND (Publicly Owned)PRIVATE 

     In this experiment, you will earn lottery tickets with the chance to win $100 by doing a task which is characteristic of a typical production job.  

     Here is the situation:  Your firm is a shareholder-owned firm, that is, the firm is publicly owned by investors.   

     Your firm has been the successful bidder on a contract for the production of certain products which will be defined shortly. There will be one production period, lasting 3 minutes and 30 seconds.  During that time, the production workers will carry out their task.  This task will be described later.  The workers are compensated for performing the tasks specified in the contract.   


Before work begins, here are some things you should keep in mind:  

1. As in publicly-owned companies, any money earned on the production contract not paid out as expenses can be kept by the firm and reinvested into the company. Or the revenues can be dispersed to shareholders via dividends. 

2. Should an employee decide not to work, they will not receive any lottery tickets.   The full pay scheme that will be used to pay the workers will be described later.  

3. Production workers will be required to do one period of production work.  This involves correctly identifying misspellings (CIM) in a multi-page word list.  

4. The amount of revenue that the company generates a production period depends on how productive the workers are.  To generate the maximum in revenue in a round, all errors must be correctly identified.  The fewer errors found, the less revenue will accrue to the company.   

Note: If there happens to be more than one group of production workers in the room, your production group is in no way in competition with the other group(s). Each firm or production group is a separate non-competing entity.  

Instructions for Production Workers

     You are one of five production workers in a publicly owned firm.  You earn lottery tickets by correctly identifying misspellings (CIM) in a multi-page word list that will be given to you by the experimenter. (Think of the contract as being from a dictionary publisher who has hired your firm to find spelling errors in a word list that is going to be published.) You are compensated in through a piece rate wage-a wage of 2 lottery tickets per correctly identified misspelling (CIM)–the more you correctly identify the more you increase your probability of winning $100. However, you will lose one lottery ticket for every word that you wrongly identify (i.e. the word is spelled right and you mark the word as spelled wrong).  

When you are given the wordlist to proofread, the experimenter will tell you how to proceed.  Documents to be proofread cannot be exchanged between workers. Also, you may not talk to each other. As noted before, there will be one 3.5-minute production period.  A count down timer or a clock will be used to provide you with the ability to see the remaining time.  During the production period, you must remain in your seat while you do the proofreading task. 

An example of how you are compensated:

Suppose you correctly identify 12 misspelled words and you wrongly identify 2 words. 

Your net lottery tickets received is calculated as: (12CIM*2 lottery tickets)-(2 WrgId*1 lottery ticket) equalling 22 lottery tickets. 

Other examples:

Correctly Id 10 words and wrongly id 4 words

(2*10)-(4*1)= 16 lottery tickets

Correctly Id 5 words and wrongly id 2 words

(2*5)-(2*1)= 8 lottery tickets

Correctly Id 18 words and wrongly id 5 words

(2*18)-(5*1)= 35 lottery tickets

Note: If there happens to be more than one group of production workers in the room, your production group is in no way in competition with the other group(s). Each firm or production group is a separate non-competing entity.
BACKGROUND (Employee Owned)PRIVATE 

     In this experiment, you will earn lottery tickets with the chance to win $100 by doing a task which is characteristic of a typical production job.  

     Here is the situation:  Your firm is a worker-owned firm, that is, the five of you collectively own the firm. Each individual owns 20% of the firm.   

     Your firm has been the successful bidder on a contract for the production of certain products which will be defined shortly. There will be one production period, lasting 3 minutes and 30 seconds.  During that time, the production workers will carry out their task.  This task will be described later.  The workers are compensated for performing the tasks specified in the contract.   


Before work begins, here are some things you should keep in mind:  

1. As in an employee-owned company, any money earned on the production contract not paid out as expenses can be kept by you, the owners of the contract, as profit.  

2. Should an employee decide not to work, they will not receive any lottery tickets.   The full pay scheme that will be used to pay the workers will be described later.  

3. Production workers will be required to do one period of production work.  This involves correctly identifying misspellings (CIM) in a multi-page word list.  

4. The amount of revenue that the company generates a production period depends on how productive the workers are.  To generate the maximum in revenue in a round, all errors must be correct identified.  The fewer errors found, the less revenue will accrue to the company.   

Note: If there happens to be more than one group of production workers in the room, your production group is in no way in competition with the other group(s). Each firm or production group is a separate non-competing entity.  

Employee-Owned Production Instructions
     You are one of five production workers in an employee owned firm.  You earn lottery tickets by correctly identifying misspellings (CIM) in a multi-page word list that will be given to you by the experimenter. (Think of the contract as being from a dictionary publisher who has hired your firm to find spelling errors in a word list that is going to be published.) You are compensated in two ways: (1) a wage of 1 ticket per correctly identified misspelling(CIM) –the more you correctly identify the more you increase your probability of winning $100 and (2) 20% of the firm’s profit from your input – the firm earns 5 tickets per word; each person receives one-fifth of the profits based on their productivity. However, you will lose one lottery ticket for every word that you wrongly identify (i.e. the word is spelled right and you mark the word as spelled wrong).  

When you are given the wordlist to proofread, the experimenter will tell you how to proceed.  Documents to be proofread cannot be exchanged between workers. Also, you may not talk to each other. As noted before, there will be one 3.5-minute production period.  A count down timer or a clock will be used to provide you with the ability to see the remaining time.  During the production period, you must remain in your seat while you do the proofreading task. 

An example of how you are compensated:

Suppose you correctly identify 8 misspelled words and you wrongly identify 2 words. 

Your net lottery tickets received is calculated as: (8 CIM*1 lottery ticket)-(2 WrgId*1 lottery ticket)+(8*5*20%) equalling 14 lottery tickets. 

Other Examples: 

You correctly id 18 words and wrongly id 5 words

(1*18)+(.20*5*18)-(5*1)= 36 lottery tickets

You correctly id 5 words and wrongly id 2 words

(1*5)+(.20*5*5)-(2*1)= 8 lottery tickets

You correctly id 11 words and wrongly id 4 words

(1*11)+(.20*5*11)-(4*1)= 18 lottery tickets

Note: If there happens to be more than one group of production workers in the room, your production group is in no way in competition with the other group(s). Each firm or production group is a separate non-competing entity.
BACKGROUND 

(Employee Owned with a Lack of Transparency)PRIVATE 

     In this experiment, you will earn lottery tickets with the chance to win $100 by doing a task which is characteristic of a typical production job.  

     Here is the situation:  Your firm is a worker-owned firm.  However the level of ownership is not equal within the firm. Each individual owns a different portion of the firm. You happen to own 20% of the firm. Although your co-workers may own as much as 40% or as little as 0%. However, your co-workers do not know the amount of ownership you hold. You should not allow them to know the percentage of ownership you have, since this will diminish the number of lottery tickets you receive as a result of the additional information.       

     Your firm has been the successful bidder on a contract for the production of certain products which will be defined shortly. There will be one production period, lasting 3 minutes and 30 seconds.  During that time, the production workers will carry out their task.  This task will be described later.  The workers are compensated for performing the tasks specified in the contract.   


Before work begins, here are some things you should keep in mind:  

1. As in an employee-owned company, any money earned on the production contract not paid out as expenses can be kept by you, the owners of the contract, as profit.  

2. Should an employee decide not to work, they will not receive any lottery tickets.  The full pay scheme that will be used to pay the workers will be described later.  

3. Production workers will be required to do one period of production work.  This involves correctly identifying misspellings (CIM) in a multi-page word list.  

4. The amount of revenue that the company generates a production period depends on how productive the workers are.  To generate the maximum in revenue in a round, all errors must be correctly identified.  The fewer errors found, the less revenue will accrue to the company.   

Note: If there happens to be more than one group of production workers in the room, your production group is in no way in competition with the other group(s). Each firm or production group is a separate non-competing entity.  

Employee-Owned Production Instructions
     You are one of five production workers in an employee owned firm.  You earn lottery tickets by correctly identifying misspellings (CIM) in a multi-page word list that will be given to you by the experimenter. (Think of the contract as being from a dictionary publisher who has hired your firm to find spelling errors in a word list that is going to be published.) You are compensated in two ways: (1) a wage of 1 ticket per correctly identified misspelling(CIM) –the more you correctly identify the more you increase your probability of winning $100 and (2) 20% of the firm’s profit – the firm earns 5 tickets per word; each person receives one-fifth of the profits based on their production. However, you will lose one lottery ticket for every word that you wrongly identify (i.e. the word is spelled right and you mark the word as spelled wrong).  

When you are given the wordlist to proofread, the experimenter will tell you how to proceed.  Documents to be proofread cannot be exchanged between workers. Also, you may not talk to each other. As noted before, there will be one 3.5-minute production period.  A count down timer or a clock will be used to provide you with the ability to see the remaining time.  During the production period, you must remain in your seat while you do the proofreading task. 

An example of how you are compensated:

Suppose you correctly identify 8 misspelled words and you wrongly identify 2 words. 

Your net lottery tickets received is calculated as: (6CIM*1 lottery ticket)+(8*5*10%) equalling 10 lottery tickets. 

Other Examples: 

Correctly Id 9 words and wrongly id 5 words with 20% ownership

(1*9)+(.20*5*9)-(5*1)= 13 lottery tickets

Correctly Id 5 words and wrongly id 2 words with 30% ownership

(1*5)+(.30*5*5)-(2*1)= 10 lottery tickets---we will round down

Correctly Id 5 words and wrongly id 2 words with 5% ownership

(1*5)+(.05*5*5)-(2*1)= 4 lottery tickets---we will round down
Note: If there happens to be more than one group of production workers in the room, your production group is in no way in competition with the other group(s). Each firm or production group is a separate non-competing entity.
DU Student ID#____________________________

MALE     OR     FEMALE

Professor’s Name______________

Production Group:____ 

Please do not turn the page until instructed.

· dessert

· choose

· eliminate

· hypocrisy

· deferred

· conscious

· usually

· sergeant

· grievance

· description

· candidate

· occassion

· changeable

· balance

· separate

· ficticious

· category

· effect

· sufficient

· misleeding

· specimen

· preliminary

· deliberate

· hereditary

· absence

· grievous

· subisdize

· dining

· sincerely

· gaseous

· positive

· stepulate

· tendency

· ryhthm

· insignifacant

· forth

· acquire

· inevitible

· monitor

· steroid 

· frantically

· apparatus

· wierd

· coolly

· homaphone 

· sacrafice

· fourth

· beneficial

· latitude

· amatuer

· reccommend

· paralyze

· precedance

· accommodate

· prejudice

· correspondance

· business

· inaccurate

· aggravate

· multiple

· legend

· paralel

· tries

· changing

· efficient

· acceptation

· canceled

· performance

· special

· personal

· erosion

· humorous

· nescessary

· pronunciation

· precede

· desert

· irrigation

· apparent

· knowledge

· prevalent

· stationary

· disappoint

· once

· arithmetic

· particular

· leutenant

· argument

· repetition

· unnecessary

· abrasion

· exaggerate

· abundant

· exceed

· pamplet

· eligible

· heroes

· principel

· twelve

· government

· villain

· mischievous

· deceitful

· marriage

· maneuver

· omitted

· tomorrow

· pertinant

· writing

· criticism

· paralyze

· faught

· interested

· domaine

· sufficient

· commitee

· observe

· cemetery

· optimistic

· interupt

· accidentally

· abatement

· occurrence

· begining

· embriodery 

· arctic

· twelve

· incidentally

· exhilarate

· recommend

· seize

· necessarily

· conspicous

· emphasize

· precede

· resistance

· immagration

· calendar

· accumulate

· effective

· laid

· symmetry

· aggravate

· picnicking

· camoflauge 

· villain

· accept

· arguing

· refered

· acquaintance

· sacrilegious

· disappearance

· possibility

· tradgedy

· schedule

· millennium

· preparation

· disappointed

· aviation

· medieval

· fourty
· desperate

· shining

· control

· medacine

· around

· practically

· excellence

· achievement

· procedure

· sophomore

· ridiculous

· cellulose

· dormitory

· lying 

· annual

· slippy

· environment

· incredible

· similar

· generally

· busy

· opinion

· battalion

· feminine

· borough

· conscientious

· lose

· managable 

· grateful

· privilege

· aberration

· legitamate

· amateur

· boundaries

· steriod

· exaggerate

· benefited

· trys

· formerly

· benefical

· professor

· obese

· foriegn

· obedient

· stationery

· deceive

· wierd

· brain

· quantity

· together

· embarrass

· marriage

· principal

· Wedesday

· millennium

· bugel 

· rhyme

· partially

· independence

· Australia 

· choose

· forgiveness

· florescent

· characteristic

· village

· ability

· competent

· deisel 

· undoubtedly

· commitment

· deliberate

· transferring

· noticable

· indicate

· abaitment

· separate

· explanation

· succession

· grammer

· perhaps

· especially

· intelligence

· colleague

· lightning

· reference

· auxilliary

· eighth

· abduct

· accammodate

· maintenance

· conscience

· strength

· acquaint

· occurrance

· perspiration

· themselfes

· productivety

· paralysis

· business

· accademy

· memeber

· campains
· resources

· referring

· statue

· advise

· notably

· encouraging

· immediately

· lose

· truly

· ninety

· seize

· superceed

· committee

· definite

· recede

· eminent

· knowen 

· control

· weather

· laditude

· tyranny

· opportunity

· sense

· increment

· loneliness

· dissatisfied

· lofting 

· conscientous

· apparent

· occupy

· proceed

· severely

· shining

· definition

· piece

· official

· acceptable

· calendar

· receive

· grievance

· benefited

· negative

· counsel

· mathematics

· parallel

· address

· absorption

· naturual

· believe

· intership

· fascinate

· refered

· separate

· across

· tyranny

· extranious

· comparative

· attendance

· perseverance

· modeled

· superintendent

· pursue

· possession

· insight

· chosen

· accidentally

· hypothesis

· schedule

· probably

· residenance 

· Febuary

· alignment

· interesting

· conscious

· boundaries

· privilege

· legend

· accumulate

· audable

· temperamental

· disastrus

· artifically

· ascend

· foilage

· bullitin

· positive

· expection 

· rhythm

· eliminate

· encouragement

· Britain

· exempilary

· weaponary

· abhorrence

· different

· preferred

· fiery

· meant

· authorative

· existence

· circuit

· experience

· maintanance

· environment

· whether

· hindrance

· marriage

· manufacture

· permissible

· competition

· physical

· litigate 

· apparent

· dissolve

· mischievous

· indispensable

· gauge

· quizzes

· truely

· quiet

· friend

· among

· precious

· recommend

· prominent

· absence

· pastime

· subsequent

· studying

· reference

· linguistics  

· offerred

· coming

· nutritents

· conferred

· sergeant

· eyelets

· occasion

· descendant

· omitted

· interested

· precious

· tragedy

· focussing

· knives

· resistance

· dictionary

· possible

· embarrassed

· pronunciation

· discipline

· criticize

· occasionally

· imposible

· conceivable

· perceive

· apartment

· describe

· limited

· correspondance

· analyse

· componant

· restaurant

· muscle

· aboriginal      

· commission

· conservantory

· proceed 

· seize

· luminiscent

· mysterious

· principle

· succeed

· partially

· compelled

· admittance

· maneuver

· knowledge

· series

· labelled

· really

· heigher

· athletic

· circumstance

· capital

· cementery

· minature

· separation

· whimsical

· labortory

· council

· ordinance

· hinderance

· preferance

· comparative

· exercise

· hundred

· equipped

· execution

· dining

· controversial

· existance

· hypocrite

· familiar

· maintenance

· opinion

· cellery 

· technique

· commodity

· eighth

· greatful

· adequate

· grammar

· received

· grandeur

· advisement

· authobiography 

· intelligent

· duplicate

· lieing 

· specifically

· appearance

· salary

· acquitted

· unanimous

· irresistible

· bibliography 

· relieve

· mathmatics

· abdominal

· succeed

· cadence  

· belief

· receiving

· beginning

· intellectual

· government

· capricious













� Thompson (2005), p. 12.


� Frohlich et al. (1998), p. 318.


� Frohlich et al. (1998), p. 319.
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