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ABSTRACT


The random assignment of cadets to Companies at the United States Military Academy provides a rare opportunity to address potentially misleading estimates of social effects in human capital production, and to estimate the effect of an important dimension of social relationships, role models.  Combining individual-level pretreatment characteristics with measures of human capital from time spent at West Point and in the Army, I estimate the impact of peer and role model relationships on academic GPA, Math grades, choice of academic major, and the decision to remain on active duty military status past an initial five-year obligation period.  Estimates of contemporaneous social effects are strong and positive; however, evidence suggests that occurrences common to the social group may account for a large part of this correlation.  While reduced form specifications provide little evidence of social group effects in academic performance, there is evidence of social influences in the choice of academic major and the decision to remain in the Army.  

1. Introduction

Substantial correlations in outcomes frequently exist between individuals and their associated social groups.  A few examples include educational attainment within schools (Coleman, 1966; Sacerdote, 2001), pregnancy and dropout behavior among teenagers (Evans, Oats, and Schwab, 1992), and crime within neighborhoods and families (Case and Katz, 1991).
  Economists have focused particular attention on social effects in education production for the obvious link to labor market outcomes.  Studies that report positive correlations often interpret them as evidence of human capital externalities, or peer effects.  However, there are at least two other potential interpretations. 

Variation among social groups can also be a result of selection.  Selection into a social group could be a decision by the individual, the peer group, or a third party who assigns individuals to a group based on some defining characteristic.  For example, families may choose neighborhoods by the quality of surrounding schools, parents may request teachers with stronger reputations, students may choose peers with similar attributes, and schools may assign students to classrooms by measures of past ability.  In any case, social groups are likely formed on the basis of characteristics that may also be correlated with the outcomes of the group.  Most recent studies have attempted to account for the selection problem. 

A second potential source of variation in social groups, which has received much less attention in the literature, is a common occurrence that influences the outcomes of everyone in the group.  I refer to this as a common shock.  Examples of common shocks in an educational setting may include teachers, the sequence of daily instruction, the location of the classroom, or even classroom seating configurations.  Common shocks can also affect social groups over time.  The positive educational impact that a first-grade teacher has on a group of students can result in a positive correlation for as many grade levels as the students remain together.  In rural schools with low mobility rates, this effect could persist for many years.  

Differentiating between the selection effect, the common shock effect, and the true peer effect is difficult because the selection criteria and the common shocks are typically unobserved.  These main identification obstacles are further complicated by several additional modeling concerns.  First, it is necessary to determine the influential constituents of the social group.  They could be members of a student's homeroom class, fellow companions on an athletic team, neighborhood acquaintances, or any number of other possibilities.  Second, one must choose the important characteristics that affect an individual's ability to learn from a virtually endless menu of previous and current behavior.  Finally, assuming that the above issues are sufficiently addressed, a causal social effect interpretation must still account for potential endogeneity: an individual can impact his social group at the same time that his social group impacts him.  

A common strategy for handling the first major issue, selection, is to employ an instrumental variable as an exogenous source of variation.  For example, Evans, Oats, and Schwab (1992) use an instrumental variable to identify social effects for teen pregnancy and high school dropout behavior.  They find statistically significant social effects with an Ordinary Least Squares OLS specification, yet they find no significant social effects with a Two Stage Least Squares (2SLS) specification.  

Evans et al. (1992) is cited in many social effect studies to illustrate the importance of controlling for selection bias.  However, Rivkin (2001) demonstrates that the 2SLS estimates in their study are sensitive to the chosen instruments.  Rivkin's findings are not surprising because the underlying hypothesis of social relationships makes it exceedingly difficult to defend the validity of an instrumental variable.  It must be correlated with an individual's social group behavior, yet uncorrelated with all other potential determinants of the individual's own behavior.   The instruments used in the Evans et al. (1992) study are the unemployment rates, median family income, poverty rate, and the percentage of adults who completed college in the local metropolitan area.  Arguing that these instruments are uncorrelated with the determinants of a teenager's peer group may be possible, but arguing that they are uncorrelated with potential common shocks is nearly impossible.

Another method that has been used to address the selection problem is to locate an experiment where social groups are randomly assigned.  For example, Sacerdote (2001) uses the random assignment of roommates at Dartmouth College to identify peer effects in academic attainment and in decisions to join fraternities.  Unlike in Evans et al. (1992), the removal of selection bias in Sacerdote (2001) still results in strong correlations between outcomes of individuals and their roommates.  However, like Evans et al. (1992), common shocks are not sufficiently accounted for.  Even though Sacerdote (2001) is one of the few studies in the literature to acknowledge the potential for common shocks, data restrictions preclude an adequate assessment of their importance.  

The first part of this study investigates how common shocks may confound estimates of social effects by exploiting randomly assigned social groups at the United States Military Academy.  The environment at West Point provides a unique opportunity to account for the selection problem, address many of the other modeling considerations discussed above, and measure the effect of several potential common shocks.  The second part of this study builds on the existing literature by including different dimensions of social relationships (group level peers and role models) and by expanding the set of human capital related outcomes.  The two performance outcomes used in this study are freshmen-year Academic Grade Point Average (GPA) and Math grades; and, the two choice outcomes used in this study are the selection of academic major and the decision to remain on active duty military status past an initial five-year obligation period.  

Each year West Point randomly assigns incoming cadets to one of thirty-six Companies.  Companies have approximately thirty-five cadets in each year-group.  Freshmen cadets are the focus of this study, so I will use West Point terminology and refer to them as "plebes."   To minimize confusion, I will refer to all other upperclassmen using the standard convention (sophomores, juniors, and seniors).  The term "peer effects" is used to describe how other plebes in a Company affect an individual plebe.  The organizational structure at West Point also provides an opportunity to evaluate how role models impact human capital production.  Thus, I use the term "role model effects" to describe how sophomores in a Company impact a plebe.  

Estimates of contemporaneous peer effects reveal strong and positive correlations, however, common shocks appear to account for a large part of this effect.  Consistent with the literature, I find little statistical evidence of social effects in academic performance outcomes using average pretreatment measures of academic ability.  However, there is evidence for social group effects related to the choice of academic major and the decision to remain in the Army.  

In the next section, I provide background information on the United States Military Academy.  Section 3 describes the data and Section 4 explains the random assignment of cadets to Companies.  In Section 5, I present the empirical framework and formally discuss the identification assumptions and interpretations.  Section 6 contains the main results and Section 7 concludes.

2. The United States Military Academy


The United States Military Academy is one of three service academies fully funded by the U.S. Government for the expressed purpose of "providing the Nation with leaders of character who serve the common defense."
  Cadets offered admission to the Academy receive a fully funded four-year scholarship.  Graduates obtain an accredited Bachelor of Science degree and must fulfill a five-year active duty service obligation as an officer in the U.S. Army.


The Corps of Cadets at West Point is organized into one Brigade consisting of thirty-six Companies, as seen in Figure 1.  The Brigade is divided into four Regiments, each Regiment is divided into three Battalions, and each Battalion is further divided into three Companies.  Every Company is directed by a Tactical Officer and a Non-Commissioned Officer (NCO) from the U.S. Army and has approximately 140 cadets, thirty-five from each of the four classes.  West Point randomly assigns cadets to a Company conditional on several observable characteristics: gender, race, recruited athlete, and measures of prior performance and behavior.  Cadets maintain the same initially assigned Company through the end of the sophomore-year, when they are reassigned to a different Company for the remaining two years.  

Plebes arrive at West Point prior to the beginning of the academic-year to take part in six weeks of Cadet Basic Training with their assigned Company.  Plebes eat, sleep, attend mandatory social activities, and conduct military training together as a Company.  By design, there is little interaction with plebes outside of the Company.  Upon completion of Cadet Basic Training, each Company of plebes joins the upperclassmen in their Company to begin the academic-year.

During the academic-year, Cadets from all four classes of each Company live together in a section of the barracks.  The hierarchical structure of a Company at West Point is similar to a Company in an active duty Army unit and is designed to develop the leadership skills of the upperclassmen and to foster teamwork among the plebes.  In general, seniors fill the role of officers, juniors fill the role of NCOs, sophomores fill the role of small-unit leaders, and plebes fill the role of privates.  

As small-unit leaders, sophomores supervise plebes in the performance of routine duties such as keeping the Company area in immaculate condition, delivering items (newspapers, mail, and laundry), and memorizing institutional knowledge.  In an effort to encourage teamwork and promote achievement, sophomores frequently attribute failures and successes of one plebe to other plebes within the Company.  This spills into the academic realm, as sophomores regularly organize plebes for study sessions prior to major exams.  

All cadets take the same courses the first two years of study.  During plebe-year, Calculus, English, History, Computer Science, Behavioral Psychology, and Chemistry contribute to a plebe's academic GPA.
  At the end of the second year, cadets declare their major area of study from one of thirteen different Academic Departments ranging from History, Foreign Language, and Social Sciences to Engineering, Physics, and Chemistry.  

An additional feature of the academic program at West Point, which is important to this study, is that plebes do not usually take academic classes with other plebes from their Company.  However, all plebes receive the same program of instruction, complete the same homework assignments, and take the same exams.  Since the Company is the dominant organization, nearly all homework assignments and exam preparations are conducted between plebes within the same Company. 

3. Data Description


The data for this study is from the Office of Economic Manpower Analysis (OEMA), West Point, NY.  I combine data from several sources for the graduating classes of 1992-1998: Admissions files, Survey of Incoming Freshmen, Cadet Personnel records, and Active Duty Officer Personnel records.   The data is organized into three categories: academic performance and choice outcomes, pretreatment (prior to West Point) characteristics, and randomization controls.   Table 1 contains Company-level summary statistics and is divided into panels by these three categories.  In most cases, data is available for plebes in 252 Companies (36 Companies over 7 years).  


Panel A contains data used as outcome variables in this study.  All grades are assigned along a scale ranging from 0 to 4.3 points: a 4.3 equates to an A+, a 4.0 equates to an A, and a 3.7 equates to an A-.  The average plebe academic GPA is 2.66 points (C+) and the average Plebe Math grade is 2.69 (C+) points.  The actual choice of academic major ranges from 9 percent in the Natural Sciences to approximately 41 percent in Engineering.  Roughly 50 percent of all graduates remained in the U.S. Army at least one year past their initial obligation of five years.  I determine this by verifying whether or not a graduate is still on active duty status six years after graduating from the Academy.  This data is only available for plebes in 180 Companies because six years past graduation has only transpired for year-groups 1992-1996 at the time of this study.  Finally, about 7 percent of each class drops out of the Academy during Cadet Basic Training and an additional 5 percent drop out during plebe-year.

In panel B, I present summary statistics for the pretreatment data.  All cadets have an SAT score.  Most take the SAT, but about 10 percent only take the ACT.  The Admissions Office converts ACT scores into SAT scores with a standard conversion factor.
  All SAT scores were taken prior to the 1995 renormalization, so they are comparable.  The average Total SAT score is approximately 1200 points, and the average Math SAT score is about 640 points.  The Leadership Potential Score (LPS) is a cumulative measure of leadership experience prior to entering West Point.  For example, being the captain of a varsity high school basketball team may contribute 75 points to the LPS and being a member of a high school student council may result in 50 more points.  The LPS ranges from 0-800 points and has a mean of 600 points.  The remaining background data is from the Survey of Incoming Freshmen.
  Plebes complete this survey during the first week of Cadet Basic Training.  This data is available for plebes in only 216 Companies because the graduating class of 1993 did not participate in the survey.  The proposed major of study ranges from 11 percent in the Natural Sciences to more than 44 percent in Engineering.  Finally, 36 percent of incoming cadets plan to make the military a career.

Panel C contains summary statistics for the randomization controls.  Almost 12 percent of the Corps of Cadets is made up of females.  Blacks and Hispanics combine to account for about 10 percent of each class.  A little more than 21 percent of incoming cadets are recruited for one of the 20 NCAA Division-One athletic programs at the Academy.  Also, 14 percent attended the United State Military Academy Prep School the year before entering West Point.  The College Entrance Exam Rank (CEER) is a weighted average between the high school graduation ranking of the cadet and the SAT/ACT scores.  The range of this ranking is from 0-800 points, with a mean of approximately 600 points.  The Whole Candidate Score (WCS) is similar to the LPS in that it aggregates assigned values to various activities and performance outcomes from high school.  The WCS ranges from 0-8000 points and has a mean of about 6000 points.

4. Social Groups and Random Assignment

There are few instances where it is possible to clearly indicate an individual's social group and there are even fewer cases where the composition of a social group is not also tainted with selection bias.  However, the structure of the United States Military Academy provides an opportunity to address both concerns.  Not only does "Uncle Sam" issue cadets a uniform and a 'tight haircut', he also issues them peers and role models. 

The value of determining the appropriate peer group is demonstrated in Sacerdote (2001).  There is modest evidence for peer effects with fraternity participation at the roommate level, yet there is stronger evidence for the same peer effects at the dorm level.  The above discussion on the organization of West Point suggests that the Company is the appropriate group for the outcomes used in this study.  This cannot be formally tested because data on further divisions within a Company (roommate assignments for example) are not available, but interviews with faculty and graduates also support this claim.  

The critical identification assumption for this experiment is that the assignment of cadets to Companies at West Point is random, conditional on the eight individual-level controls listed in panel C of Table 1.  The following description of the assignment process and some brief empirical analysis supports this assumption. 

West Point uses a computer program to assign a random number to each incoming plebe and to each of the thirty-six Companies in a process known at the Academy as scrambling.
  The goal of scrambling is to produce Companies with comparable means across these eight characteristics.  Incoming plebes are initially assigned to a Company based on their random number.  The computer program then shuffles plebes between Companies in an attempt to equalize the means of the eight characteristics.  All subsequent rearrangements of plebes between Companies are a function of the eight characteristics and the random number.  

Estimates in Table 2 support this description of the assignment process.  I regress average social group pretreatment characteristics on corresponding individual level characteristics to determine if a cadet's background predicts the background of his social group.  The peer average is the average pretreatment characteristics of the plebes in a Company minus the individual plebe.  The role model average is the average pretreatment characteristics of the sophomores in a Company.  

Peer assignments are tested in panel A. Estimates in column (1) are from a bivariate regression of average peer Total SAT score on individual Total SAT score.  There is a small and negative correlation as would be expected given the equalizing intent of the scrambling process described above.
  The specification in column (2) adds the eight individual-level scrambling controls.  The point estimate is smaller in absolute value and no longer significant.  I conduct a similar exercise for the other pretreatment measures used in this study as listed in the column headings.  In general, estimates from specifications without the scrambling controls have a small and negative correlation and estimates from specifications with the scrambling controls have no significant correlation.  Panel B contains estimates from identical regressions, except for role models instead of peers.  In all cases, a cadet's background characteristic does not predict the background characteristics of his role models, regardless of whether or not the scrambling controls are included.  Therefore, to account for the conditional randomization process, I include the individual-level scrambling controls in all specifications.  

5. Empirical Framework


Manski (1993) identifies three primary sources of measured social group effects: exogenous effects, endogenous effects, and correlated effects.  In the context of this study, exogenous effects refer to the pretreatment behavior of the social group, endogenous effects refer to the contemporaneous behavior of the social group, and correlated effects refer to the selection and common shock effects discussed in the introduction. To more formally investigate these issues, consider a model with the following structure: 
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For both the common shock and the endogeneity issues, having contemporaneous outcomes in the specification is the source of the problem.  In theory, an instrumental variable would overcome both concerns.  Although as already discussed, the nature of social relationships makes it particularly difficult to find an appropriate instrument that is correlated with contemporaneous outcomes of members of an individual's social group and uncorrelated with other potential determinants of the individual's own outcomes.

Several other approaches have been used to address these identification concerns.  Some studies have employed a lagged value of the endogenous variable (
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The Zimmerman (2003) study comes closest to dealing with the main identification problems.  His study exploits the random assignment of roommates at Williams College and estimates specifications that contain only pretreatment characteristics.  This is equivalent to estimating the reduced form of the simultaneous system characterized by Equations (1) and (2). 
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The coefficient of interest is 
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 are free of selection, common shock, and endogeneity problems, and therefore, can provide interpretable evidence of peer effects.  The reduced form estimate of 
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 accounts for multiple channels through which a social group's average SAT score may impact an individual's GPA.  For example, if Equations (1) and (2) represent the correct structural model, then 
[image: image50.wmf]12

p

contains a direct component of the social group's average SAT effect and an indirect component of the social group's average SAT effect that works through the average GPA.  Even though untangling the two effects is not possible without additional restrictions, the reduced form specification in Equation (3) allows for causal estimates of the net effect of average social group SAT scores on individual GPA.

6. Peer and Role Model Effects

I begin by estimating a single-equation model as in Equation (1) to demonstrate how common shocks potentially confound interpretations of peer effects.  Estimates of 
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 do not have a causal interpretation because this form of the model ignores endogeneity problems.  However, given the design of this experiment, a non-zero estimate of 
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 suggests either peer effects or common shocks.  Since the key right-hand side variables vary by social group, all standard errors are corrected for clustering at the Company times year level with Huber-White robust standard errors.  

Table 3 contains estimates using the plebe-year GPA as the outcome, and the Total SAT score as the pretreatment characteristic of interest.  In column (1), I regress individual GPA on own SAT score, a constant, year dummies, and the scrambling controls.  Own SAT score is a positive predictor of own plebe GPA: a 100 point increase in own SAT score implies a .04 point increase in academic GPA (4 percent of a letter grade).
  In column (2), I add the average SAT score for the peer group. The own effect is identical to that measured in column (1), while the peer effect is insignificant.  In column (3), I drop the average peer SAT score and include the average peer GPA.  The own SAT effect is unchanged and the effect of the average peer GPA is large, positive, and well estimated.  

Column (4) contains the full specification as in Equation (1).  The own SAT effect remains stable, there is no significant average peer SAT effect, and a one standard deviation increase in average peer GPA translates to a .03 point increase in own GPA (3 percent of a letter grade).  The magnitude of the correlation between own GPA and average peer GPA is striking, especially since there are no selection concerns.  Sacerdote (2001) reports correlations of similar size in his study.  Interpreting this as evidence for contemporaneous peer effects is not entirely unreasonable because common shocks would have to play a significant role to account for such a sizeable correlation.  So, how important are common shocks?    

Hanushek, Kain, Markman, and Rivkin (2001) provide some evidence suggesting that common shocks could be substantial.  They use a matched panel data set for children in the Texas public school system and find sizeable differences in estimates of coefficients on 
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when fixed effects are included at varying levels of group organization.  Sacerdote (2001) also attempts to deal with the common shock problem by including dorm level fixed effects.  However, in his study, the correlations between roommate and own GPA remain positive and significant.  I conduct a similar exercise in column (5) by including fixed effects for Battalions and Regiments (the next two levels above a Company) and also find little evidence of common shocks in the data.  Nevertheless, if common shocks are room specific in Sacerdote's study or Company specific in this study, then including fixed effects at higher levels of organization will not account for them.

The environment at West Point provides an opportunity to investigate the common shock problem further.  I am able to control for a possible common shock that would otherwise remain latent.  The hierarchical structure of each Company implies that attitudes and behavior of upperclassmen are also likely to affect plebes.  For example, the sophomore class is directly responsible for supervising all plebes in a Company, juniors and seniors establish the Company environment, and the Cadet Company Commander (a senior) is responsible for leading the Company and may have particular influence over policies that affect plebes.  Therefore, I represent a potential common shock with a vector of academic, military, and physical attributes of the upperclassmen and the Cadet Company Commander in each Company.
    

I do not have data on upperclassmen and Company Commanders for plebes in the earlier year-groups, so column (6) contains the same specification as column (4) for data from year-groups 1995 through 1998.  There are only slight changes in the point estimates with the change in sample from column (4) to column (6).  Column (7) contains the specification with the vector of common shocks included.  Comparing column (6) with column (7) reveals that common shocks attributed to upperclassmen reduce the contemporaneous peer effect by almost half, while not affecting the point estimate of the average peer SAT or the own SAT effect.  Undoubtedly, there are countless other unobservable common shocks that could further impact the estimate of average peer GPA.  Consequently, common shocks could account for most or all of the measured correlation between own and average peer GPA.

The random assignment process and the contrast between the average SAT effect and the average GPA effect provide further suggestive evidence that common shocks may be substantial in this study.  The reduced variation in average pretreatment measures of peer ability that results from the scrambling process implies that common shocks to GPA may be even more important here than in other settings.  Given that own SAT is a positive predictor of own GPA, average peer SAT is likely to be a positive predictor of average peer GPA.  A regression of average peer GPA on average peer SAT and the full set of controls reveals a positive correlation with a point estimate of .093 and a standard error of .037.
  The random assignment process is apt to negate any common shocks between average peer SAT and average peer GPA.  Thus, the correlation found between average peer SAT and average peer GPA is likely attributable to a measure of academic ability, which is arguably a component of both SAT and GPA.   The lack of an average SAT effect suggests that the academic ability component of the average peer GPA is not responsible for the positive average peer GPA effect found in Table 3.  Therefore, some other component of the average peer GPA is probably responsible for this sizeable correlation and common shocks are a leading suspect.

On balance, the results from Table 3 suggest that common shocks confound estimates of contemporaneous peer effects at West Point.  Given the design of this experiment and the potentially sizeable common shocks, the reduced form specification in Equation (3) provides the most credible method of estimating social effects.  For the second part of this study, I use the reduced form specification to test for social effects in peer and role model relationships.  The hierarchical structure of Companies discussed in Section 2 implies that upperclassmen can have a considerable impact on plebes.  The importance of role models at West Point is also demonstrated, to a certain extent, by the common shock exercise.  Since sophomores are assigned the duty of mentoring and supervising plebes, I use characteristics of the sophomores in each Company to estimate role model effects.

I begin this part of the analysis by testing whether or not social group assignments affect the decision to drop out of West Point prematurely.  Of the approximately 1200 cadets admitted each year to the Academy, a little more than 7 percent drop out during Cadet Basic Training, about 5 percent drop out during plebe-year, and nearly 18 percent of the initial class drops out before graduation.  Cadets may choose to leave the Academy prior to the start of their junior-year without incurring any active duty Army obligation.  However, dropouts typically occur from discipline infractions, honor code violations, or failing to meet academic, military, and physical standards.  While the outcome of this exercise is interesting in and of itself, it also has implications for the composition of social group characteristics in subsequent analysis.   

Table 4 contains estimates from a linear probability model of the form in Equation (3).
  The left-hand side variable is binary, where a one denotes a dropout.  The right-hand side variable of interest is one of the two pretreatment academic ability measures used in this study (Total SAT or Math SAT).  Panel A contains peer estimates and panel B contains role model estimates.  Columns (1) and (2) reveal no significant effects on Cadet Basic Training dropouts for either measure of SAT score.  A similar result is found in columns (3) and (4) for plebe-year dropouts.  Likewise, estimates in panel B indicate that plebe-year dropouts are not driven by the average academic ability of role models.  Since dropouts are not driven by social group composition, I construct measures of average social group behavior using data from all cadets who were initially assigned to the social group.
  

Specifications in Table 5 test for social effects in academic performance outcomes.  Estimates for plebe-year academic GPA and plebe-year Math grade are found in panels A and B respectively.  I use Total SAT score to predict GPA and Math SAT scores to predict Math grades.  Math comparisons provide a more concentrated measure of a specific skill.  There is also much less subjectivity in assessing quantitative ability than other types of ability.  Support for this argument is found by comparing the estimates in column (1) of panel A with panel B.  The own Math SAT score is a stronger predictor of Math performance than the own Total SAT score is for overall GPA. 

Estimates in columns (2) and (3) reveal no statistically significant peer effect.  The specification in column (3) is identical to the specification in column (2), except the sample does not contain data for the year-group 1992.  I include this specification to compare estimates with role model specifications because data is not available for year-group 1992 role models.  In column (4), I replace the average peer measures with the average role model measures.  In both panels there is no statistically significant role model effect.  Column (5) shows little change in the estimates when both peer and role model background characteristics are included in the same regression.
    

The results in Table 5 provide little evidence for average peer or role model effects in academic performance.  It is possible that the scrambling process reduces the variation in average peer pretreatment ability measures to the point where no effect is identifiable.  However, insignificant effects of pretreatment measures of peer ability are a consistent result across other similar studies.  Sacerdote (2001) finds no significant pretreatment peer effects for roommates at Dartmouth College and Zimmerman (2003) finds small effects for only one of the three pretreatment measures that he tests for roommates at Williams College.  This suggests that any social effects for academic performance are apt to be modest.  It may also be the case that choices, and not performance, are more susceptible to social influences at these undergraduate institutions.  


I focus on two choices at West Point that may have important labor market consequences: the choice of academic major of study and the decision to remain in the military past an initial five-year obligation period.  Undergraduate academic majors of study provide skills in specific disciplines, which affect job market prospects, income, and even graduate school opportunities.  Likewise, the decision to remain in the military past the initial obligation period influences the availability of future jobs, income, and the development of human capital, particularly in the form of leadership skills.  The results from this analysis are found in Table 6.

Columns (1) through (4) contain estimates from a linear probability model for the choice of several academic majors.  The left hand-side variable is dichotomous, where a one denotes the actual choice of major as listed in the column headings.
  The pretreatment characteristics are the proposed academic major of study as indicated on the Survey of Incoming Freshmen.  It is conceivable that peers and role models influence the choice of academic major based on preexisting intentions.  Estimates in column (1) of panel A reveal that cadets who intended to study Engineering prior to coming to West Point are 38 percentage points more likely to select Engineering than cadets who did not intend to be Engineer majors.  While there is no significant peer effect, the role model effect is positive and significant.  A 10 percentage point increase in the fraction of role models in each Company who intended to study Engineering leads to a 1.5 percentage point increase in the probability that a plebe will choose Engineering as a major.  There are no statistically significant social effects for the other majors of study tested in columns (2) through (4). 

A possible explanation for the presence of role model effects, yet no peer effects is that cadets choose their academic major at the end of the sophomore-year.  Accordingly, a common topic of professional development sessions between sophomores and plebes is the choice of academic major.  The effect found in Engineering, but not in the other majors is possibly due to West Point's strength in Engineering.  Table 1 shows that 44 percent of all cadets proposed Engineering as their academic major.  Cadets who chose to come to West Point specifically to study Engineering may have strong prior attitudes about this program, thereby exerting a greater influence on plebes.  

 The final two columns in Table 6 address the decision to remain in the Army one year past an initial obligation period of five years.  Here, the left-hand side dichotomous variable equals one, if the individual is still in the Army six years after graduation.  The first pretreatment measure of interest is the Leadership Potential Score (LPS).  As described in the data section, the Admissions Office assigns the LPS based on participation in leadership related activities prior to entering West Point.  Since the Army develops and promotes the leadership skills of officers, the LPS is likely correlated with an individual's decision to remain in the Army.  

Estimates in column (5) show that a 100 point increase in own LPS results in a 9 percentage point higher chance of remaining in the military longer than six years.  While there is no statistically significant peer effect, there is a marginally significant role model effect. A 100 point increase in the average LPS of role models results in a 15 percentage point higher chance of remaining on active duty six years past graduation.

Given the implicit leadership dimensions involved in a role model relationship and the nature of the decision to remain in the military, the magnitude of the role model effect seems reasonable.  An officer who experienced better leadership from the sophomore class during his plebe-year may choose to spend more time in the Army for a couple of reasons.   He may wish to improve his own leadership skills, if he valued the good leadership that he experienced during his plebe-year.  He may also choose to remain in a profession where he has a comparative skill advantage, if his own leadership skills improved as a result of experiencing good leadership during his plebe-year.

The second pretreatment measure of interest is the expressed intent of a cadet to make the military a career as indicated on the Survey of Incoming Freshmen.  Estimates in column (6) reveal that cadets who anticipated making the military a profession prior to entering West Point are 11 percentage points more likely to remain in the military one year past their initial obligation period than cadets who did not anticipate a military career.  In this case, there is a significant peer effect, but no significant role model effect.  A 10 percentage point increase in the fraction of peers that anticipated a military career results in a 2.5 percentage point higher chance of remaining in the military at least six years after graduation.  Attitudes towards the challenging demands of military service are likely to play an important role in the decision to remain on active duty status.  These results suggest that peer attitudes toward military service may be quite influential in shaping a cadet's own attitude toward military service, particularly during plebe-year.

A falsification exercise for the role model results is found in panel B.  Here I reverse roles and test whether or not plebes affect decision that sophomores make.  For all outcomes, the own effects are similar in magnitude to those in panel A.  However, plebes do not appear to serve as role models for the sophomore class.  In general, the estimates in Table 6 provide evidence of social effects for choice outcomes related to two important labor market decisions.  

7. Conclusions

 
Identifying social effects is empirically challenging due to several difficult modeling problems.  The current literature has focused primarily on the selection problem and has given less attention to the common shock problem.  I present evidence that suggests common shocks may play a significant role in the correlations found in many studies.  This study addresses the main identification concerns by exploiting the random assignment of peer and role model groups at the United States Military Academy, relying on military institutions to clearly define social groups, and estimating reduced form specifications.  

Consistent with other studies on college-level students, I find little evidence of average social group effects in academic performance.  However, social groups at West Point appear to impact at least two choice outcomes that are likely to have labor market consequences.  In particular, role models have a positive effect on a plebe's choice of Engineering as an academic major.  Evidence also suggests that role models with higher Leadership Potential Scores and peers who anticipate making the military a career have positive effects on the decision to remain in the Army past an initial obligation period of five years.


This study highlights two important issues for subsequent attempts to identify social effects.  First, future analysis of social effects in any area must consider the potential bias associated with common shocks.  And second, research on social relationships other than peers and on measures of outcomes other than academic performance may provide valuable insights into other key components of the human capital production process.
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� These are a few of the more commonly cited studies in the literature.  See Section 8 for references to many other related studies in the social effects literature.


� Acemoglu and Angrist (2000) and Duflo and Saez (2002) use more convincing instrumental variables that are more likely to satisfy the exclusion restriction.  


� Bugle Notes (1990-1994) page 4.


� Statistics, Calculus II, Physics, Philosophy, Economics, Political Science, and Foreign Language count towards the sophomore-year GPA.  


� Schneider D. and N.J. Doran (1999).  This conversion factor only produces a Total SAT score and not Math and Verbal components.  Thus, some observations have a Total SAT, but not a Math SAT score.


� The American Council on Education and the University of California at Los Angeles conduct this survey each year.  


� USMA publication 98-007, "Evaluation of Scrambling in the Corps of Cadets 1962-1998."  Discussions with managers in charge of scrambling from the Institutional Research and Analysis, Office of Policy Planning & Analysis, West Point NY, also confirm this description of the process.


� Since the peer average Total SAT is constructed without the own Total SAT score, plebes with higher SAT scores will likely be assigned to Companies with lower average Total SAT scores.


� Since the CEER score is partially determined by SAT scores, this point estimate may be low given its positive correlation with CEER.  An identical regression without the CEER control, reveals a point estimate of .10 with a standard error of .006 on the own SAT effect.  This gives an idea of the actual magnitude of the own effect for comparison to the magnitude of the peer effects.


� This vector of characteristics contains Company average academic GPA, military GPA, and physical GPA for sophomores, juniors, seniors, and the cadet Company Commander.


� This estimate and standard error equal 100 times the actual estimate for comparison to the estimates in Table 3.  Regression also includes a constant, year dummies, and the individual-level scrambling controls.


� In a 2SLS context, if average SAT could instrument for average GPA, there is a strong first stage but no reduced form. 


� Nearly identical marginal effects from corresponding Probit specifications are in Appendix Table 1.


�The other social group measures used in this study (not reported) also have no effect on dropouts.  Sophomores do not interact with the plebes during Cadet Basic Training, so no estimates are reported.  


� This further confirms that peer assignments are independent of role model assignments.


� Nearly identical marginal effects from corresponding Probit specifications are in Appendix Table 2.
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