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Abstract: Students living off-campus at Tufts University often reside in apartments with more 

occupants than the legal limit. To reduce violations of the local occupancy limit, the City of 

Somerville Board of Aldermen passed the Ordinance Regulating University Accountability in 

2015. The Ordinance shifts the burden of information gathering from Somerville regulators to 

the Tufts Administration and student body and aims to address information asymmetry that 

allows over-occupancy without penalty. The location of the Tufts campus on the boundary 

between Medford and Somerville allows for a natural experiment testing the impacts of the 

Ordinance in the local rental market. The Ordinance Regulating University Accountability does 

not reduce over-occupancy in student dwellings in Somerville and may even negatively impact 

Somerville landlords to the benefit of their student tenants. 
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I ï Introduction  

  

 The passage of the Somerville Ordinance Regulating University Accountability (ORUA 

or Ordinance) in 2015 introduced uncertainty into the market for student occupied off-campus 

rental units around Tufts University. In light of significant levels of noncompliance with 

Somervilleôs per-dwelling occupation limit of four unrelated persons, the City of Somerville was 

motivated to introduce ORUA to increase the expected penalty for violating the limit by 

augmenting the flow of occupancy information to Somerville regulators. The Ordinance 

increases the frequency and volume of information available to regulators in order to facilitate 

their enforcement of Somervilleôs occupancy limit. How and to what extent the availability of 

information about student dwellings changes due to ORUA will determine the welfare outcomes 

for landlords, tenants, and Somerville residents.  

 Proponents of ORUA contend that full-time Somerville residents benefit from increasing 

adherence to the limit of four unrelated persons per dwelling unit and decreasing rents (The Tufts 

Daily, 2015). Skeptics of the Ordinance argue that lower density does not guarantee lower rents 

for individual tenants and that ORUA does not address the preexisting information asymmetries 

that put regulators at a disadvantage prior to its passage (The Tufts Daily, 2015). This study aims 

to provide empirical evidence of the Ordinanceôs impacts. 

 Previous work in the field of economics informs the construction of a baseline model for 

the regular operation of the rental market around the Tufts Medford-Somerville campus. The 

baseline model explains changes in apartment rent, rent per person, occupants per dwelling, and 

distance to campus between student-occupied dwelling units over three academic years. 

Academic years coincide with turnover in the local rental market and the new enforcement 

schedule under the Ordinance.  
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Treatment models build from the baseline to test for ORUAôs impact on the four metrics 

mentioned above. All regressions are run with both ordinary least squares estimators and panel 

estimators with fixed effects, the latter of which best isolate the Ordinanceôs impacts by 

providing more closely quality-constant empirical evidence for impacts on all four metrics. In 

addition to these tests, the effects of dwelling characteristics and the Ordinance on the 

probability that a dwelling is noncompliant with its local occupancy limit are tested with a linear 

model.  

 These models are estimated using two subsets of the same dataset. Data are from surveys 

of the Junior and Senior classes of Tufts University in the 2014-2015 (2015), 2015-2016 (2016), 

and 2016-2017 (2017) academic years. The surveys provide one year of data prior to ORUA and 

two years during its enforcement. The Office of the Dean of Student Affairs at Tufts University 

coordinated the distribution of the surveys to upperclassmen. The first subset, which includes all 

complete survey observations, allows for an examination of the general trends in landlord and 

student behaviors before and after the Ordinance takes effect. None of the analyses on this 

dataset indicates an economically significant impact on the student rental market due to the 

Ordinance.  

The second subset, which includes apartments for which there are observations in 

multiple survey rounds, allows the estimation of a fixed effects model of the local rental market. 

The fixed effects analysis allows for a more quality-constant examination of the Ordinanceôs 

impact on both landlords and students, which is more robust to fluctuations in dwelling unit 

characteristics within the housing stock occupied by students. Results from the regressions using 

this dataset corroborate results from OLS regressions on the total dataset, which indicate that 

ORUA does not affect the local rental market. 
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In all years of this study, 22 percent of Tufts undergraduate-occupied dwellings in the 

City of Somerville were noncompliant with the occupancy limit of four unrelated persons per 

household. In addition, mean occupants per dwelling in Somerville is consistently near the 

occupancy limit in all years of this study and increases over time. Meanwhile, noncompliance is 

54% on average among student dwellings in Medford, where the occupancy limit is three 

unrelated persons per household. This trend is visible in both datasets, suggesting that it is 

quality-independent. 

 Results in this paper provide insight into the pitfalls of regulatory design where 

information asymmetry is involved. At best, the Ordinance does not affect the local rental market 

and density does not change. At worst, instead of smoothing information asymmetries, ORUA 

appears to create asymmetry between landlords and student tenants where there previously was 

none while failing to address information asymmetry between regulators and landlords. 

 This study is timely given the recent adoption of a similar ordinance intended to address 

blind spots in Medford regulatorsô ability to enforce their own per-dwelling-unit occupancy 

limit. Noncompliance with occupancy limits is nearly twice as common in Medford as in 

Somerville. Results from the present study can inform discussions of the incoming Medford 

ordinance and its potential impacts on Medford landlords, residents, and the off-campus student 

population as well as provide insight into how to better address noncompliance with occupancy 

limits. Furthermore, these results can inform discussions between the University and community 

stakeholders on better satisfying the needs and attaining the goals of all parties.  

 Further, this study is a service to Tufts University. Data collected for this survey can help 

the University better understand the off-campus student community and the dynamics of the 

local rental market. It is also possible that the University can gain insight into the externalities it 
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imposes on the surrounding communities by providing fewer on-campus beds than it has 

students, provided that the present study observes increased occupancy limit enforcement 

following Ordinance adoption. It is in the Universityôs interest to know the impacts of local 

regulation on the student body so that it can better serve all its community members.   

 This thesis proceeds as follows. Section II provides background on the regulatory 

structure before and after the Ordinance Regulating University Accountability as well as the state 

of student housing at Tufts. Section III reviews the economics literature on rental markets and 

regulation design. Section IV discusses the economics theory that informs predictions and 

models of how ORUA might affect rental market actors. The following section describes the data 

collection instrument and provides summary statistics. Section VI describes the methods 

employed to test for the Ordinanceôs impacts on rent, rent per person, occupants per dwelling, 

distance to campus, and the noncompliance rate. Section VII presents results. Finally, the thesis 

concludes and discusses the implications for the impacts of Medfordôs ordinance.  
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II ï Background 

 This section provides context relevant to the Ordinance Regulating University 

Accountability. Part one of the section outlines the regulatory paradigm and the parts relevant to 

occupancy limits prior to the passage of the Ordinance Regulating University Accountability. 

Part two describes ORUA and how it changes the regulation of occupancy limits in Somerville, 

the state of student housing at Tufts University, and the reasons for the Ordinanceôs adoption.  

 

i. The City of Somerville Zoning Ordinance 

 The City of Somerville Zoning Ordinance (henceforth, Zoning Ordinance) defines 

permissible land uses and the regulatory systems that govern the allocation and operation of 

those land uses within the City of Somerville. The Zoning Ordinance divides land uses among 

Residence Districts (of which there are three distinct types with varying levels of density and 

noise allotments), Commercial Districts (of which there are four types), Industrial Districts (of 

which there are four types), and University Districts, among others pertaining to the 

environment, the arts, healthcare, and public safety.  

 The Zoning Ordinance further outlines acceptable construction standards as well as 

aesthetic requirements for businesses and residences ï otherwise referred to as building or fire 

codes. Other articles within the Zoning Ordinance describe regulations on billboard advertising, 

appropriate noise levels, open space, wireless communications (i.e., the placement and size of 

cellphone towers), and inclusionary housing. A link to the Zoning Ordinance is available in 

Appendix A. 

 The Zoning Ordinance proscribes the occupation of an apartment by more than four 

unrelated individuals in its definitions of ñDwelling Unitò and ñFamilyò. A ñDwelling Unitò is  
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ña single unit providing complete, independent living facilities containing one (1) or 

more rooms arranged for the use of one (1) or more individuals living together as a single 

housekeeping unit, with cooking, living, sanitary and sleeping facilities.ò  

(Somerville, Massachusetts, Zoning Ordinance art. II, § 2.46, 2016) 

 

Clearly, there is nothing in the language of this definition of a Dwelling Unit that indicates an 

upper bound on the number of individuals occupying an apartment. However, the Zoning 

Ordinance defines a ñFamilyò as  

ñan individual, or two (2) or more persons related by blood, marriage or adoption, living 

together as a single housekeeping unit and occupying one (1) dwelling unit; or a group or 

pair of individuals, not so related, but living together as a single housekeeping unit. For 

purposes of controlling residential density, not more than four (4) unrelated individuals 

shall constitute a family.ò 

(Somerville, Massachusetts, Zoning Ordinance art. II, § 2.53, 2016) 

 

Therefore, the ñsingle housekeeping unitò in the definition of Dwelling Unit is limited to four 

unrelated individuals. 

 The only options available to landlords intending to provide housing for four or more 

individuals are in residential units that Somerville defines as either a ñBoarding Houseò or a 

ñCommunity or Group Residence.ò The former is  

ña residential use that provides four (4) or more rental boarding rooms for four (4) or 

more unrelated individuals, for occupancy longer than a 14-day period, and which is duly 

licensed by the Board of Aldermenò. 

(Somerville, Massachusetts, Zoning Ordinance art. II, § 2.19) 

 

The Zoning Ordinance precludes a Boarding House from providing individual cooking and 

sanitary facilities, so the Boarding House is not viable as a long-term rental option for most 

market participants. A ñCommunity or Group Residenceò also allows for rental units housing 

four or more unrelated individuals; however, the residents must exhibit handicaps ñas defined in 

Title VIII of the Civil Rights Act of 1968, as amended by the Fair Housing Amendments Act of 

1988ò (Somerville, Massachusetts, Zoning Ordinance art. II, § 2.31, 2016). 
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 Enforcement of the Zoning Ordinance is the responsibility of the Superintendent of 

Inspectional Services (henceforth, Superintendent or Somerville regulator)  

ñor his/her duly authorized agents, officers and employeesé[The Superintendent and 

their representatives have the authority] to enter upon privately-owned land upon 

reasonable notice for the purpose of performing his/her duties under [the Zoning 

Ordinance] and may makeésuch inspections and investigations as the Division of 

Inspectional Servicesédeems necessary. If upon such investigation and inspection he/she 

finds evidence of violation of [the Zoning Ordinance], he/she shall give notice thereof in 

writing to the owner and/or occupant of said premises and demand that such violation be 

abated within such time as the Division deems reasonableò. 

(Somerville, Massachusetts, Zoning Ordinance art. III, § 1.1, 2016) 

 

Enforcement of the occupancy limit is the responsibility of a specific department in the 

Somerville government, which performs in-person inspections of properties throughout 

Somerville in order to confirm compliance. Audits are subject to prioritization of Superintendent 

duties and officialsô availability.   

The limiting factor in enforcement is the labor available to the Superintendentôs office. 

Low regulatory capital for the volume of inspections within Somerville yields low compliance, 

as audits must be infrequent when regulator resources are limited. Infrequent audits reduce the 

likelihood of infractions identified by the regulator, thus making the expected cost of 

noncompliance low. Anecdotally, the adoption of the Ordinance Regulating University 

Accountability suggests that Somervilleôs ability to enforce the occupancy limit and the cost of 

noncompliance are both low prior to the Ordinanceôs passage in 2015. Otherwise, there is no 

reason to alter the regulatory structure so that the burden of information gathering shifts from 

regulators to the Tufts administration and off-campus student community. 

All violations of the Zoning Ordinance follow the same schedule of penalties. The 

Zoning Ordinance states that  

ñif afterénotice and demand the violation has not been abated within the time specified 

therein, the [Superintendent and their representatives] may institute appropriate action or 
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proceedings in the name of the City of Somerville to prevent, correct, restrain or abate 

such violation of this Ordinanceò. 

(Somerville, Massachusetts, Zoning Ordinance art. III, § 1.1, 2016) 

 

The Zoning Ordinance considers each day that a violation continues as a separate offense. 

Violating the occupancy limit incurs a warning on the first day or first offense, a $100 fine on the 

second day or second offense, and a $300 fine on all subsequent days during which the property 

is in violation of the occupancy limit or for each additional instance in which there are more than 

four unrelated persons residing in the dwelling (Somerville, Massachusetts, Code of Ordinances 

chapter 1, § 1-11, 2016). It is unclear in the language of the Zoning Ordinance to whom these 

fines accrue ï whether to landlords, residents, or both ï and the matter may depend on the terms 

of the lease or if the landlord has prior knowledge of the offense. Whether occupancy above the 

limit constitutes a single violation or each tenant in excess of the occupancy limit constitutes a 

separate violation is similarly unclear in the language of the Zoning Ordinance. 

Regardless, remediation of an occupancy limit violation is both a legally and an 

economically intensive process. On the legal side, while there is an appeals process for Zoning 

Ordinance violations, it is unlikely that noncompliant landlords and residents receive clemency. 

Tenantsô identity and familial relations are information that are difficult to forge and expensive 

to change, and landlords are responsible for renting their properties as the Zoning Ordinance 

prescribes. Accumulating fines due to continued noncompliance is neither an economic nor legal 

possibility for the landlord and tenants in the long term, so remediation must include coming into 

compliance with the occupancy limit. 
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ii.  Ordinance Regulating University Accountability 

 

a. Functions of the Ordinance Regulating University Accountability 

 

 The Ordinance Regulating University Accountability passed the Somerville Board of 

Aldermen in early 2015. The Ordinance mandates that all institutions providing post-secondary 

education within Somerville (i.e., Tufts University) compile a ñdirectoryò of the name, address, 

and contact information of students enrolled in the institution ñwithin 45 calendar days of the 

beginning of each semesterò; institutions must categorize addresses in the directory, indicating 

whether the institution directly administers a dwelling at the listed address (Somerville, 

Massachusetts, Code of Ordinances chapter 7, art. 7, § 7-153 ï 7-154, 2016). The University 

collects addresses from all students, regardless of whether they reside in university-provided 

housing or in landlord-owned apartments in Medford or Somerville. Institutions provide the 

directory to Somerville regulators to ñbetter assist the city in its provision of security and 

regulatory enforcement services for residents,ò including the enforcement of the Zoning 

Ordinance (Somerville, Massachusetts, Code of Ordinances chapter 7, art. 7, § 7-153, 2016).  

In concept, the Ordinance increases the volume and granularity of information flowing to 

Somerville regulators. However, while the Ordinance mandates a specific penalty schedule for 

institutions that fail to cooperate, it does not prescribe additional penalties for occupancy limit 

violations beyond those already listed in the Code of Ordinances. Whether regulatorsô new 

information increases the expected cost of noncompliance for landlords and tenants is up for 

debate. Nevertheless, that the Ordinance skirts the ñreasonable noticeò constraint on the 

Superintendentôs powers by providing semesterly data on occupancy levels to regulators is 

significant when considering changes to the expected cost of noncompliance. Appendix B is a 

link to the Ordinance Regulating University Accountability.  
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b. Tufts Housing and Impetus for the Ordinance Regulating University Accountability 

 

 A discussion of undergraduate housing at Tufts University demonstrates both why 

Somerville adopted the Ordinance and how the Ordinance might affect landlords and students, as 

discussed in Section IV. Off-campus living is common among third and fourth year students at 

Tufts University. A shortage of beds on campus relative to the size of the student body makes 

living off campus a necessity for many students. Indeed, while Tufts guarantees on-campus 

housing for first and second year students, it does not do the same for third and fourth year 

students. The University assigns a housing lottery number to each student in their first year at 

Tufts. The Office of Residential Life recommends some lottery numbers to completely forgo 

applying for on-campus housing, for the odds of receiving housing or even entering a waitlist for 

on-campus housing are near nil. As a consequence, there is a considerable demand for off-

campus living at Tufts.1 

 In fact, Tufts students predominate in the rental market around the Medford-Somerville 

campus to such a degree that the student rental market is well defined as separate from the larger 

rental markets in Medford and Somerville. There are three primary reasons for this separation. 

First, students often pass dwelling units from one generation to the next, with students finding 

off-campus housing primarily from students already living off-campus. Continuity within the 

student rental market suggests that either housing information is obscure to many students or that 

students are privy to housing information (e.g., discounts) to which other potential renters are 

not. Both explanations support the claim that the student housing stock is separate from the 

general housing stock of Medford and Somerville. 

                                                 
1 Data collected for this thesis indicate that a majority of upperclassmen reside off campus. 
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Third, the Board of Aldermen passed the Ordinance Regulating University 

Accountability to ameliorate their constituentsô frustration with the alleged negative impacts that 

Tufts studentsô market footprint has on Somervilleôs full-time communities (Rheingold, 2014; 

Beuchert, 2015). Among the concerns cited are noise and sanitation issues emanating from over-

occupied apartments as well as increasing property taxes due to rising property values. 

Somerville residents and politicians contend that the rising property values are accelerated by 

landlords outbidding other market participants so that they may provide housing that exceeds the 

occupancy limit to students and, therefore, earn excessive rent (Beuchert, 2015). Excessively 

high rents are another factor blamed for rapidly rising property values in the West Somerville 

area (Beuchert, 2015). Yet, it is unclear that reducing density near the Tufts campus necessitates 

an overall reduction in rent in the surrounding area. If the population of students seeking off-

campus housing remains the same size after the density reduction, then competition for housing 

farther from campus must increase as the population redistributes into other neighborhoods. 

Regardless, at the very least, the Ordinance itself is evidence of Tufts studentsô perceived 

significance in the local rental market, if not studentsô actual significance. 
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III ï Literature Review 

 

 While there does not appear to be a body of academic literature examining the impacts of 

occupancy limit enforcement on landlords and tenants, there is considerable empirical and 

theoretical evidence indicating the key determinants of rental unit valuation as well as the 

impacts of regulatory structure and its change. The former informs a discussion of the incentives 

facing landlords and tenants of rental units. The latter guides an evaluation of potential impacts 

from the Ordinance Regulating University Accountability including the formation of a 

hypothesis about the causality and degree of those impacts. Further, the literature discussed in 

this section is the foundation of subsequent theoretical and empirical analyses of the Ordinanceôs 

impacts later in this thesis. 

 

i. Rental Market Structure and Analysis 

 How landlords and tenants determine a dwelling unitôs rental market value is central to 

understanding the incentive structure informing each partyôs decision to obey or undermine 

relevant regulations. It is also informative for understanding how the Ordinance might reshape 

the incentive structure facing these parties. Merante and Hornôs (2016) hedonic analysis of 

Boston-area rent indicates that each additional bedroom in an apartment increases the 

apartmentôs total rent by 17 percent. Indeed, bedrooms ï or rather, the people in them ï are the 

sources of landlordsô revenue, so it is intuitive that bedrooms are a significant determinant of 

total rent for an apartment.  

It is also intuitive to expect the marginal revenue from additional bedrooms to decrease as 

the number of bedrooms increases due to congestion in the dwelling unit. It is not necessarily the 

case that the number of bedrooms for rent in a dwelling unit correlates with the amount of 
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common space in the apartment, such as kitchen, living room, dining room, and bathrooms. The 

utility of each of these spaces to individual tenants decreases as the number of residents in the 

dwelling increases, as tenants must share the services provided by these spaces with more 

residents. At the same time that positive marginal rent per bedroom encourages landlords to offer 

more bedrooms, decreasing marginal per-person rent encourages tenants to seek apartments with 

high occupancy. 

Proximity to desirable services, such as transportation and (in the case of the population 

examined by the present paper) institutions of higher education, can strongly affect a dwellingôs 

market value. Kahnôs (2007) study of gentrification and public transit development in Boston, 

and other cities, indicates a strong preference for dwellings near stations among market 

participants. Wang et al. (2015) investigate the revealed preference for locating near public 

transportation in Beijing, finding that dwellings near subway stations command significant 

premiums over more distant dwellings. Proximity to public transit is desirable because it reduces 

commute times. A preference for locating near public transit is tantamount to a preference for a 

short(er) commute. The strength and ubiquity of evidence supporting preferences for short 

commutes suggests that students should place a premium on dwellings located close to the Tufts 

Medford-Somerville campus over apartments located far away. 

Ambrose et al. (2015) argue that the best data for examining exogenous shocks to rental 

markets are structured as Repeat Rent Indexes (henceforth, RRI). As the name suggests, the RRI 

is a set of panel data in which apartments index observations. Assuming no capital upgrades and 

no depreciation to apartment units, the RRI is quality-constant, allowing investigators to control 

for apartment fixed effects and facilitating analyses of exogenous shocks to rental markets. Since 

the RRI is a time series dataset of rent values, it is likely nonstationary and analyses of the 
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dataset require controls on time trends. Further, a RRI excludes lease renewals, thereby including 

apartment data in the set only when a new lease contract for that apartment is signed. Doing so 

reduces the probability of return-renter discounts mitigating the measured impact of a shock to 

the rental market in the analysis (Ambrose et al., 2015).  

 Further, the authors demonstrate that rental unit pricing incorporates new information 

quickly, often within a month of the information becoming available (Ambrose et al., 2015). 

Rapid information adoption, along with synchronous leasing cycles in the Medford-Somerville 

area, suggests that all student dwellings in the Medford-Somerville area near the Tufts campus 

should reflect the Ordinanceôs impacts in the regulationôs first year of enforcement. 

 

ii.  Regulatory Structure and Enforceability 

Appropriate design of mechanisms through which a regulator audits for noncompliance 

and incentivizes compliance determines the success of regulation enforcement. Academic 

analysis of the degree to which different enforcement mechanisms and incentive structures elicit 

compliant behavior informs the analysis of the Ordinance Regulating University 

Accountabilityôs impacts on landlords and student tenants in following sections. 

Telle (2012) analyzes compliance with environmental regulation among firms in Norway 

under a self-audit enforcement regime. On-site audits performed by the regulatory authority 

found infractions in 80 percent more firms in the study than self-audits found (Telle, 2012). 

While there may not be perfect applicability of the findings for firms to individual landlords and 

tenants, self-audit regimes should shape the incentives facing these groups similarly, if all are 

rational actors. Firms, landlords, and tenants optimize based on the regulatory framework and the 

benefits of noncompliance. The author finds that self-audits result in under-reported violations of 
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regulatory standards compared to on-site audits. Self-audits are accurate only to the extent that 

they serve the audited party (Becker, 1968).  

In a Becker framework, compliance is a function of the expected cost of noncompliance 

and the benefit of prohibited behavior (Becker, 1968). The expected cost of noncompliance is the 

expected penalty imposed by the regulatory authority on the noncompliant party. Both the 

probability of detection and the severity of the fine determine the expected penalty. If the 

probability of detection is low, then even a large fine may not result in compliant behavior when 

there are benefits to noncompliance. Noncompliance is at equilibrium when the expected 

marginal cost of noncompliance is equal to the expected marginal benefit of noncompliance, 

while taking into account structural and preferential limitations of a specific dwelling unit. 

Increased frequency of audits by the regulatory authority increases the expected cost of 

noncompliance, but the announcement of higher audit frequency does not result in greater 

compliance (Telle, 2012). Further, the schedule of penalties for infractions strongly influences 

compliance after an infraction is detected. Failing to penalize noncompliance swiftly and 

sufficiently reduces the likelihood of future compliance (Telle, 2012). 

Attempts to moderate noncompliance are undermined by the fact that enforcement is 

often a response to perceived noncompliance and is, thus, not exogenous (Gray and Shimshack, 

2010). Enforcement is often the result of noncompliance, whereas a test of regulationôs impacts 

must observe compliance as the result of enforcement. If moderating steps do not address blind 

spots in the regulatory authorityôs ability to audit for noncompliance or increase the expected 

cost of noncompliance, then they fail to improve adherence to regulatory standards. One way to 

address the endogeneity problem is to randomly assign experiment participants to treatment and 

control groups, which can be done with a natural experiment (Telle, 2012). 
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IV ï Theory  

 Building off the background provided in Section II  and the economics literature cited in 

the previous section, Section IV discusses the economic and logistical mechanisms and 

incentives that support or undermine the enforcement of occupancy limits in the Tufts off-

campus undergraduate population under Somervilleôs regulatory regimes. The discussion begins 

with an examination of the incentives facing landlords and tenants prior to the Ordinance 

Regulating University Accountability, expands to discuss how those incentives might change 

under the Ordinance, and details the analytical framework employed for this study. The latter 

subsection also offers predictions of market equilibria under successful and unsuccessful 

enforcement of Somervilleôs occupancy limit. 

 

i. Incentives Facing Landlords and Tenants Prior to Adoption of the Ordinance 

Regulating University Accountability 

 

 Considering the behavior of landlords and tenants in an environment of occupancy limits 

through a Becker framework, compliance ï or rather, noncompliance ï is a cost-benefit 

calculation (Becker, 1968). Somerville regulators in general can influence only the costs, not the 

benefits, of noncompliance through the regulatory structure. In so doing, Somerville aims to 

negate the benefits of noncompliance without inflicting undue burden on compliant citizens or 

even violators, keeping in mind that the schedule of fines is the same for all Zoning Ordinance 

infractions from occupancy limit violations to sidewalk litter. Setting the costs of noncompliance 

too low undermines the Zoning Ordinance, while setting them too high may undermine the 

regulatorsô authority by making punishment inefficient (or unjust). Appropriate fines depend on 

the benefits to landlords and residents of violating the Zoning Ordinance.  
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Even though the penalty structure is fixed, the benefits to landlords and tenants of 

violating the Zoning Ordinance depend on the specific provision they violate, suggesting that the 

penalty structure under the Code of Ordinances may not result in optimal outcomes when the 

penalty for a violation is not commensurate with the payoff for that violation. In respect to 

occupancy, landlords and tenants have incentives toward high-occupancy dwellings.2 

First, in the absence of effective enforcement, landlordsô incentives are structured such 

that it is in their favor to offer high-occupancy dwellings. Landlordsô incentives are revenue 

based. Merante and Horn (2016) demonstrate that each additional bedroom adds 17 percent to 

total apartment rent, so in equilibrium landlords increase the number of occupants until the 

marginal revenue from doing so is zero, absent adjustment costs (e.g., renovation costs to convert 

rooms from common to private use). Findings in this paper confirm the claim from the previous 

section that the marginal revenue of tenants is positive and decreasing ï each additional bedroom 

increases the strain on common resources such as the kitchen, bathroom, and living space, 

reducing their utility and residentsô willingness to pay for them.  

A landlord seeking to maximize revenue in an environment of occupancy limits adds 

bedrooms until the expected marginal revenue of the final bedroom equals the present discounted 

value of the conversion cost plus the expected marginal cost of noncompliance and the marginal 

cost of service provision due to increased occupancy. It is intuitive that the more overcrowded a 

dwelling, the more detectable the infraction. It is likely that there are more margins to consider in 

this calculus, such as safety and environmental load per occupant. The present analysis assumes 

                                                 
2 Somerville, for its part, has an incentive to keep density low for the sake of security, public 

service provision, structural safety, the environment, and aesthetics, among other reasons. There 

are multiple ways to argue the directionality of the relationship between density and these 

justifications for capping it. 
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that landlords are risk averse and avoid incurring the costs of noncompliance. Risk aversion 

ensures that landlords incorporate the expected cost of noncompliance when setting the 

occupancy level of their properties and optimizing their revenues. The landlordôs optimization is 

also bounded by spatial constraints and tenantsô preferences.  

In Somerville, the desired impact of the Ordinance is to reduce density by increasing the 

expected marginal cost of noncompliance. Such an increase would be due to an overall increase 

in the likelihood of authorities noticing infractions, not from increased fines, as the overall fee 

structure for violations is fixed.  

Second, residentsô incentives are also structured such that it is in their favor to seek high-

occupancy dwellings. Whereas landlords seek to maximize their revenues given constraints, 

tenants seek to minimize their costs while satisfying their housing preferences. Preferences span 

apartment aesthetics, personal privacy concerns, proximity to desirable locations, and many more 

qualities, all of which sum up to a tenantôs willingness to pay for the apartment or the 

apartmentôs rent per person. While additional bedrooms increase the rent for the whole 

apartment, they reduce the per-bedroom, or per-person, rent.3 Therefore, by choosing an 

apartment advertised for more people than the legal limit or subletting common rooms (i.e., 

rooms that the landlord does not advertise as for rent) as bedrooms, renters reduce their personal 

cost of living. Tenants balance the reduced utility of common spaces and reduced privacy, 

among other downsides of high occupancy in a dwelling, with the reduced per-person rent that 

comes with it, doing so based on their personal housing preferences.  

                                                 
3 In addition, the more tenants per dwelling, the more ways to split common costs of living such 

as utilities; however, this benefit of increasing occupancy will not appear in subsequent analyses 

as it is beyond the scope of this paper. 
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In an environment of occupancy limits, tenants must also consider the marginal risk of 

eviction from over-occupancy. Where tenants sublet to additional residents, they do so until the 

expected marginal benefit of additional tenants equals the expected marginal cost of 

noncompliance or another limiting factor, such as space or safety, impedes.  

In addition, students are sensitive to their dwellingôs distance from campus. Figures 1, 2, 

and 3, a series of heat maps for each year of this study, illustrate the areas where students tend to 

live. It is no coincidence that most of these clusters are near the Tufts campus boundary. Further, 

rents decrease moving out from the Tufts campus. Tufts students, faculty, and staff are most 

affected by their distance (i.e., commute time) to the campus compared to other populations.  

The contention that landlord and resident incentives are compatible is compelling given 

that the average number of occupants in a student dwelling in Somerville is consistently at or 

above the legal limit of four unrelated persons throughout the three academic years of 

observations taken for this study. Indeed, high noncompliance suggests that on net these 

incentives, which encourage both parties to seek high occupancy, are greater than the relative 

ñcostò of compliance. 

The Somerville government aims to negate these incentives with the Zoning Ordinanceôs 

penalty structure outlined in Section II, but there are additional costs of noncompliance to 

consider. These costs include, but are not limited to, finding new residence(s) for the tenants 

residing in the dwelling in excess of the occupancy limit, moving excess tenants and their 

belongings to remediate a violation, lost rent for the landlord, and the stress of moving. The 

efficacy of the penalty schedule as a barrier to noncompliance depends, in part, on who pays 

these costs of noncompliance, which may not accrue to just one party, in addition to the fines.  
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Lost rent accrues to the landlord. Since the landlord cannot rent to as many tenants after 

detection as before, their propertyôs ability to generate revenue is lower due to lower density. 

Reduced revenue potential lowers the propertyôs value. Further, any of the landlordôs sunk costs 

to accommodate additional bedrooms are lost without tenants to pay for them. Within the 

theoretical framework discussed thus far, lower density does not result in sufficiently higher per-

person rent to replace lost aggregate rent; otherwise, landlords and tenants would be indifferent 

to over-occupancy, setting aside the negative outcomes of high occupancy.4  

While it is not the goal of this paper to determine the nominal incidence of penalties to 

landlords and tenants, it is still an informative exercise to discuss how cost incidence affects each 

partyôs incentives. On the one hand, if the costs of moving are borne by the landlord, the total 

cost of remediation to the landlord is high. On the other hand, if the additional costs of 

noncompliance accrue to the tenants, then the landlord has little incentive beyond the fines to 

change the number of rooms offered for rent in their property as a consequence of the Ordinance.  

According to Telle (2012), both infrequent audits and surprise audits, while temporarily 

resulting in compliance from the audited party, do not elicit improved compliance in the general 

regulated population. Assuming that occupancy audits are unlikely or infrequent in Somerville, it 

may even be the case that there is an additional incentive for the landlord to allow more than four 

unrelated residents at his or her dwelling when regulators have previously fined the landlord. 

Following an interim period of compliance, the landlord can mitigate his or her losses from fine 

payments by increasing revenues. In fact, it is legally dubious whether the landlord is obligated 

                                                 
4 It is more likely that all parties would prefer to be compliant if there were a one-to-one tradeoff 

between per-person rent and aggregate rent due to the additional costs of high occupancy such as 

the present discounted value of converting common spaces to private use, additional service 

provision costs, and higher expected costs of noncompliance. 
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to reduce rent in the case where he or she must evict some, but not all, tenants, depending on the 

terms of the lease.  

In theory, tenants can choose their dwelling, so the expected costs of eviction should be 

part of their calculus when choosing a dwelling with more than four occupants, assuming that 

tenants are well-informed rational actors. Again, infrequent or surprise audits may make it such 

that tenants do not consider the relative costs of compliance worth the expected costs of 

noncompliance or remediation.5 This is especially true when residents capture rent from 

landlords by subletting additional rooms not advertised by the landlord, as there are then two 

parties who can audit for over-occupancy. Subletting additional rooms may be a violation of the 

terms of the lease, but a low likelihood of audit by the landlord and Somervilleôs Superintendent 

suggests that the benefit of reduced per-person rent outweighs the total expected cost of 

noncompliance. 

In addition to the incidence of the costs of noncompliance, of particular importance to 

understanding the disincentives imposed by Somerville is the ñreasonable noticeò provision in 

the definition of the Superintendentôs duties. With prior notice of inspections a prerequisite, 

those living in violation of the occupancy limit can avoid detection. Forewarning of an audit 

increases compliance with regulation temporarily and reduces the expected cost of 

noncompliance by allowing individuals to prepare for the audit (Telle, 2012). Under this regime, 

prior to the passage of the Ordinance Regulating University Accountability, 22 percent of 

dwellings occupied by Tufts undergraduates in Somerville were noncompliant with the 

                                                 
5 The relative cost of compliance is the additional per person rent that an individual tenant pays 

over what they would pay in a dwelling with more tenants. The difference between these two per 

person rents can be considered a loss to a tenant who moves from a high-occupancy dwelling to 

a compliant dwelling. 
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occupancy limit. The established theoretical framework elucidates the reasons for low 

compliance and informs the discussion of how ORUA might change landlordsô and tenantôs 

optimization calculus. 

 

ii.  Theoretical Analysis of Incentives Under the Ordinance Regulating University 

Accountability 

 

 There are both anecdotal and theoretical justifications for the high noncompliance with 

Somervilleôs occupancy limit, both of which are discussed above. For the former, ORUAôs 

passage indicates that the Somerville government suspects compliance to be inadequate. For the 

latter, both landlords and tenants have incentives toward high occupancy in a dwelling unit. 

Whether ORUA changes landlordsô and studentsô optimization efforts depends on how the 

Ordinance affects the expected penalty for violating the occupancy limit.  

 The directory allows Somerville regulators to tally the number of student tenants residing 

at each off-campus dwelling. The directory facilitates enforcement by compiling the information 

that the Superintendent and his or her representatives would otherwise be responsible for 

collecting without it, saving the Superintendentôs office significant expenditures of enforcement 

resources. Enforcement of the occupancy limit is then a simple matter. Indeed, it appears that 

incurring fines and other costs of over-occupancy under this regulatory regime is nearly a 

certainty, provided that students enter their real off-campus addresses into the directory.  

 The following analysis assumes that the Ordinance provides regulators with perfect 

information on student occupation levels. Under the Ordinance, the marginal expected cost of 

noncompliance becomes equal to the fine for Zoning Ordinance violations due to the semesterly 

occupancy audits affected by the directory compilation. Presumably, this new expected cost of 

noncompliance is higher than the expected cost of noncompliance before adoption of the 
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Ordinance. Gone is the ñreasonable noticeò under the old regime, which might have allowed 

violators to avoid penalties, as is the chance of student dwellings going without audit for the 

duration of a lease.  

 Yet, the Ordinance is easily undermined by false student addresses.6 In essence, the 

Ordinance is a self-audit regulatory regime. Students report their off-campus addresses to Tufts, 

which then passes the directory of student addresses to Somerville. While the University has 

incentive to comply with the Ordinance and provide the directory to regulators ï otherwise 

incurring fines or risking the loss of its tax-exempt status ï students do not have an incentive to 

provide accurate information. Further, Tufts does not have an obligation under the Ordinance to 

ensure the accuracy of the addresses that its students provide.  

In fact, students seeking to minimize their rent costs have an incentive to lie in the 

directory in order to protect their benefits of over-occupancy. Yet, the Ordinance does not 

prescribe penalties for providing inaccurate information, so the downside to lying is nearly nil 

for students, assuming low ethical barriers to doing so. Telle (2012) argues that self-audits are an 

ineffective regulatory enforcement tactic that result in low compliance. The Superintendent, 

whose duty this Ordinance facilitates, is the only government office that can audit the directory 

for its accuracy. Auditing the directory is tantamount to performing in-person inspections of the 

properties in the area, which requires more regulatory capital than the Superintendent may be 

able to access, as evidenced by the low compliance prior to the Ordinance. Without valid 

information, the regulator is in the same position after ORUA as before.  

                                                 
6 The Dean of Student Affairs has noted that her office has noticed addresses that appear to be 

significantly farther from campus than seems practical; further, some off-campus residents 

coordinate with their landlord to provide the landlordôs home address as the tenantôs off-campus 

address in the directory. 
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Essentially, the Ordinance does not make substantial changes to the balance of 

information between landlords, tenants, and regulators. Therefore, the Ordinance does not 

meaningfully curb incentives for landlords and tenants to subvert Somervilleôs occupancy limit.  

 

iii.  Analytical Framework and Predictions of ORUAôs Impacts on Key Variables 

 

 Rent, rent per person, tenants per dwelling, distance from dwelling to Tufts campus, and 

the noncompliance rate are indicators of the Ordinanceôs impacts and its efficacy as an 

enforcement mechanism of Somervilleôs occupancy limit. Indeed, in the 2015 academic year, 

students reported feeling the Ordinance impact each of the first four metrics in their searches for 

off-campus dwelling units (Schmidt, 2015). The noncompliance rate is useful for assessing the 

Ordinanceôs impacts because, whereas empirical results for the number of residents per dwelling 

may be susceptible to outliers, the noncompliance rate shows what proportion of student 

dwellings are occupancy limit-compliant regardless of the severity of noncompliance within 

dwellings.  

These five factors measure the costs and consequences of the Ordinance as they relate to 

landlords and tenants as well as to the Somerville government. Somerville regulators wish to see 

reduced density following ORUA, which affects rents paid to landlords, rents paid by tenants, 

and student commute times to Tufts campus. Table 1 summarizes the expected changes to each 

of the five key variables depending on which parties become compliant following ORUAôs 

adoption. 

The following analysis assumes that the Ordinance is effective at reducing density and 

that both landlords and tenants become compliant following its adoption. Rent and rent per 

person indicate the gain or loss due to ORUA to landlords and tenants respectively. The  
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Table 1 
 Rent Rent per 

Person 

Occupants 

per Dwelling 

Distance to 

Campus 

Noncompliance 

Both landlords and 

tenants comply 

Decreases Increases Decreases Increases Decreases 

Only landlords comply Decreases Decreases No change No change No change 

Only tenants comply No change Increases Decreases Increases Decreases 

Neither landlords nor 

tenants comply No change No change No change No change No change 

 

Ordinance reduces total rent for previously noncompliant apartments by limiting the number of 

rooms that landlords offer for rent and the number of rooms that student tenants are willing to 

occupy, a positive outcome for Somerville regulators at a cost to landlords. Lower occupancy 

suggests an increase in per-person rent due to reduced congestion of common spaces, lower risk 

of eviction, and the downward shock in the supply of rooms for rent, which is a negative 

outcome for tenants.  

There are two reasons to believe that reduced rent hurts tenants by inflicting higher per-

person rents. First, landlords should be reluctant to reduce their revenue, resulting in only small 

changes to apartment rents despite reductions in capacity.7 Second, marginal revenue per tenant 

increases as the number of bedrooms decreases. With fewer tenants, the common resources of 

the apartment provide greater utility to each remaining tenant and are thus more valuable on a 

per-person basis. Greater per-person utility translates into greater per-person rent compared to an 

over-occupied dwelling. Further, the risk of eviction is lower with fewer tenants and exerts less 

downward pressure on rent. It is also possible that, by reducing density, the Ordinance increases 

                                                 
7 Landlords may justify keeping rent at high levels following a capacity reduction by upgrading 

their properties (e.g., adding a new washer and dryer, performing renovations, etc.). 
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competition for dwellings near the Tufts campus, which reduces the negative impact to landlords 

and increases the negative impact to students by further inflating per-person rents. Nevertheless, 

increases in per-person rent should not outweigh reductions in total apartment rent, as this would 

suggest that landlords and tenants had failed to optimize previously under the established 

theoretical framework. If the Ordinance is effective at convincing landlords and tenants to be 

compliant, rent changes adversely for both landlords and tenants. 

Changes in the number of residents per dwelling best indicate the Ordinanceôs 

effectiveness as an enforcement mechanism for Somervilleôs occupancy limit. To the extent that 

the Ordinance is successful at increasing the flow of accurate information to Somerville 

regulators, density should decrease among dwellings occupied by Tufts undergraduates within 

Somerville.  

Density reduction has ramifications for the distance students traverse to campus. Distance 

indicates the commute time between student residence and campus. Commute time is often of 

concern in real estate and spatial analyses, as it is indicative of unproductive and costly uses of 

time.  

To the extent that the Ordinance reduces density, the average distance to campus from 

student dwellings should increase. Reducing density when the off-campus student population 

remains the same size pushes student tenants farther from campus.8 Because of a growing 

upperclassman population over the course of the study, there is little reason to believe that 

distance to campus should decrease even if the Ordinance is ineffective. Students concerned 

about the consequences of violating the occupancy limit in Somerville may move to Medford, 

                                                 
8 Pushing students out from campus increases demand for housing in areas previously 

overlooked by students, but the analysis of the effects of additional demand in these markets is 

beyond the scope of this thesis. 
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where the Ordinance does not apply. If this is the case, then there might be a shift of the off-

campus student population away from Somerville toward Medford, where the expected cost of 

noncompliance is theoretically lower without a similar enforcement mechanism for the local 

occupancy limit.9 

Finally, the noncompliance rate, which indicates the percentage of student dwellings with 

occupancy exceeding their local limit, directly indicates the Ordinanceôs effectiveness. The 

noncompliance rate is useful for the empirical analyses later in this paper because, even though it 

is susceptible to sample change just as the other metrics are, it is robust to outliers in the data on 

the number of tenants per dwelling. If the Ordinance reduces density, the noncompliance rate 

decreases as well.  

However, there are three outcomes where the Ordinance is ineffective, albeit to varying 

degrees. The first occurs when the Ordinance brings landlords into compliance but fails to 

change tenant behavior. In such a scenario, tenants may subvert landlordsô wishes to comply 

with the Ordinance by subletting rooms in the dwelling in addition to the rooms that the landlord 

markets to potential tenants. Such an outcome results in both lower rent and lower per-person 

rent, a loss for landlords and a gain for tenants, because landlords lower the rent for their 

properties due to lowered occupancy expectations even though actual occupancy remains high. 

Meanwhile, since the number of occupants per dwelling remains constant over time, so does the 

average distance to campus and the noncompliance rate. 

The second outcome occurs when the Ordinance brings tenants into compliance, but 

landlords continue offering noncompliant dwellings. While the Ordinance may reduce studentsô 

                                                 
9 Beginning in the 2017-2018 academic year, Medford will begin enforcing its own similar 

ordinance, so this potential outcome may be negated in the future. 
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density in this situation, it can be considered ineffective because landlords may replace students 

with other tenants willing to occupy noncompliant housing or because students may be forced to 

take housing that is marketed for more tenants than with whom they are willing to reside. In the 

latter case, the landlord expects rent commensurate with the number of bedrooms he or she 

markets, so compliant student tenants must distribute the rent for additional occupants amongst 

themselves, thus increasing the individual rent burden to each occupant. When the Ordinance 

affects only student tenants, dwelling unit rent should not change, and density either remains 

constant or reduces such that rent per person increases. In addition, distance to campus increases 

for students while noncompliance either remains constant or decreases. Landlords are unaffected 

by the Ordinance in this situation, but tenants are negatively impacted and it is doubtful that 

noncompliance reduces to the same extent as in the scenario where both landlords and tenants 

comply.  

Finally, when neither landlords nor tenants change their compliance, the Ordinance 

results in no changes to the rental market. Landlords continue to market their properties for more 

than four unrelated individuals and student tenants continue their noncompliant behavior. Since 

both parties behave the same here as they do before the Ordinance, the Ordinance does not 

change the balance between apartment rent and rent per person. Neither does it change density, 

distance to campus, or the noncompliance rate.  

Even though the Ordinance aims to smooth information asymmetry between Somerville 

regulators and landlords and tenants, it should fail to do so considering that students have little 

incentive to provide accurate addresses to regulators. If density does not decrease after 

enforcement, then the Ordinance is ineffective and information asymmetries persist. Even if 

density does decrease after enforcement, it is possible that the outcomes of reduced density may 
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be undesirable, as in the scenario where only students comply with occupancy limits. Any of the 

three negative outcomes just discussed above are possible when the Ordinance does not facilitate 

occupancy limit enforcement among both landlords and tenants. Evidence in the literature is 

indicative of persistent information asymmetries after ORUA, so it seems most likely that the 

Ordinance does not affect either landlord or tenant behavior.  
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V ï Data 

 

i. Instrument 

 Data are from surveys on housing characteristics among Tufts upperclassmen residences 

in the 2015, 2016, and 2017 academic years. The survey instrument asks respondents to provide 

their off-campus dwelling address, total monthly rent for the dwelling, and the number of people 

occupying the dwelling, as well as whether the respondent sublets their room and if the monthly 

rent includes utility costs. Appendix C is a copy of the instrument employed for this study.10 

 The intention of the survey is to provide data on the general trends in studentsô choice of 

housing before and after adoption of the Ordinance and to allow controls for apartment fixed 

effects (Ambrose et al., 2015). Although the data are not complete enough to constitute an RRI, 

many student dwellings appearing in the first round of the survey, the 2015 academic year, 

appear at least once more in subsequent surveys under new lease agreements that account for the 

Ordinanceôs impacts. The assumption that repeated observations of individual apartments 

capture lease turnover is sound since the maximum period of an upperclassmanôs lease ï 

assuming a four-year education program ï is two years. Years where a student dwelling does not 

experience lease turnover still appear in the dataset, but likely with subtler changes to its rent and 

occupancy qualities measured by the survey due to the discount landlords often provide to 

consistent tenants.  

 The Office of the Dean of Student Affairs disseminated the survey to juniors and seniors 

once during each academic year, either at the beginning of the academic year or at the end 

depending on availability, in an email containing a description of the study and a link to the 

survey. Juniors and seniors are the only undergraduate students permitted to live off-campus 

                                                 
10 The full protocol is available as IRB #1504030. 
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without special circumstances. Timing the survey during the academic year avoided overlap with 

multiple leasing periods, as lease turnover occurs during the summer months in the local rental 

market. Further, the survey asks for contemporaneous information, so responses in a survey 

round should correspond to the same round of lease agreements. Therefore, all rents observed 

through the survey should reflect similar information and market conditions.  

The Office of the Dean of Student Affairs took responsibility for distributing the survey 

recruitment email to ensure studentsô privacy. The emails briefly described the context and 

purpose of this study and outlined the information that the survey requests from students. 

Appendix D is an example of a distribution email written by the present author and distributed by 

the Office of the Dean of Student Affairs.  

Students who followed the survey link arrived at a Qualtrics survey introduction page. 

This arrival page provides additional details about the nature of the study and the ways in which 

respondentôs personally identifiable information is handled to preserve their privacy. The 

language of the consent document emphasizes the academic purposes of requesting potentially 

incriminating information from respondents. Potential respondents then indicate their consent to 

taking the survey at the bottom of the page by clicking one of two options. Appendix E is a copy 

of the consent document. Clicking yes, indicating consent to take the survey, forwards 

respondents to the survey, while clicking no jumps respondents to the survey debrief page, which 

reiterates the surveyôs purpose (Appendix F).  

 Minimal response time and maximal objectivity of responses are the goals of the survey 

design. To these ends, the survey abstains from requesting that respondents judge the quality of 

their dwelling, as quality is subjective. It also refrains from requesting information about specific 

characteristics of the home, such as capital upgrades made by the landlord or, for example, the 
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number of bathrooms in the dwelling unit, as these questions may have appeared too invasive or 

too obscure (in the case of the former especially). In short, the survey aims to be as unobtrusive 

as possible while providing the investigator with all the information necessary to carry out as full 

an analysis of the Ordinanceôs impacts as possible. 

Questions in the survey do not pertain to students living in University-provided housing, 

and any responses indicating an on-campus or University-operated residence were dropped from 

the dataset. If there were multiple responses pertaining to the same dwelling unit in a given 

survey round, just one response remained in the dataset.11  

 

ii.  Summary Statistics 

Responses from the survey allowed the generation of additional information such as 

residence in Somerville, noncompliance with local occupancy limits, per-person rent, and 

distance, among others. It is likely that the samples derived from the surveys are biased towards 

indicating compliance, since students may have been reluctant to risk incriminating themselves. 

Distance was calculated using ArcMap software measuring the straight-line distance from 

student dwellings to the Meyer Campus Center (henceforth, Campus Center). The Campus 

Center is at the geographic, academic, and cultural center of the Tufts Medford-Somerville 

campus, providing a consistent landmark for measuring distance.  

Data from the surveys is divided into two overlapping subsets: one subset includes all 

observations from the surveys (henceforth, all data or complete dataset), and the other subset 

includes just apartments that appear in multiple surveys (henceforth, repeating observations or 

                                                 
11 In every case where there were multiple responses covering the same dwelling unit, all 

responses indicated the same qualities about the unit. 
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repeated data). The former facilitates analysis of general trends in student housing choices. The 

latter functions similarly to a RRI, allowing stronger isolation of the Ordinanceôs impacts from 

other trends in the student rental market; however there appears to be some quality inconstancy 

in this subset. 

 

a. All Data 

The complete dataset, which includes all full responses from the three rounds of surveys, 

is useful for indicating general trends in student behavior over the course of this study. Even 

though this dataset does not allow controls for apartment fixed effects ï such as quality of 

appliances and services within the dwelling unit ï it is illustrative of how the Ordinance affects 

market outcomes. There are 447 observations across all three surveys, with 181 from the first, 

111 from the second, and 155 from the final survey. Student off-campus dwellings are evenly 

split between Medford and Somerville, and the Ordinance applies to 32 percent of observations 

collected. 

The 447 responses in the complete dataset account for 1,792 upperclassmen in 337 

apartments across all survey rounds. The first survey covers 719 Tufts students, the second 

covers 450 students, and the final covers 623. Each of these corresponds to approximately 54 

percent, 34 percent, and 47 percent of all juniors and seniors in each academic year. Percentages 

are based on average class size at Tufts, assuming a total undergraduate enrollment of 5,290 

students, and likely understate the percentage of the off-campus community represented in the 

dataset. At least 120 seniors live on Tufts campus in the all-senior Sophia-Gordon dorm, while 

more upperclassmen live in other University housing. A significant portion of juniors live abroad 
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for at least one semester. In addition, class sizes have grown in recent years, so average 

enrollment overstates the sizes of older classes. 

 Table 2 displays summary statistics of all key variables using the complete data; Table 3 

displays summary statistics of these key variables broken out by city and year to allow 

comparisons between Medford and Somerville dwellings and inform a high level discussion of 

general trends. These key variables are dependent variables in the subsequent empirical analyses.  

In all years, average rent for student dwellings is higher in Somerville than it is in 

Medford, suggesting that there is a premium for apartments in the former. There is also 

consistent growth in rents in Somerville in all years, suggesting that the Ordinance may not 

impede rent growth; although, measurement of the Ordinanceôs impact on rent is best described 

by the repeating observations data, later. Per-person rents in Medford and Somerville both 

decrease in 2016, but recover to new highs in 2017. The simultaneous reduction in per-person 

rent and increase in total apartment rent in Somerville in 2016 suggests that students may sublet 

rooms in addition to the rooms advertised as for rent by landlords 

 It is also possible that the fluctuations in mean per-person rent are the result of changes in 

the sample composition. Simple averages of unbalanced panel data on real estate markets do not 

account for changes in the average quality of units in the market (Ambrose et al., 2015). The 

samples captured by each survey may include student dwellings with different average quality. 

Table 2 
      

VARIABLES N mean sd min max 

      

Rent 447 3,049 1,163 950 9,900 

Rent per tenant 447 771.8 128.0 190 1,867 

Occupants per dwelling 447 4.009 1.528 2 12 

Distance 447 72.55 87.73 29.68 1,050 

Noncompliance rate 447 0.371 0.484 0 1 
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Table 3 
      

VARIABLES N mean sd min max 

2015 

Medford 

     

Rent 92 2,857 1,106 950 7,755 

Rent per tenant 92 734.0 148.2 190 1,200 

Occupants per dwelling 92 4.043 1.747 2 11 

Distance 92 70.84 18.66 29.68 113.7 

Noncompliance rate 92 0.565 0.498 0 1 
      

2015 

Somerville 

     

Rent 89 3,041 1,006 1,400 7,200 

Rent per tenant 89 794.5 128.7 600 1,200 

Occupants per dwelling 89 3.899 1.349 2 9 

Distance 89 54.69 15.71 29.77 97.62 

Noncompliance rate 89 0.202 0.404 0 1 
      

2016 

Medford 

     

Rent 53 2,840 902.5 1,350 5,425 

Rent per tenant 53 725.3 89.71 475 875 

Occupants per dwelling 53 3.981 1.421 2 9 

Distance 53 104.4 158.3 46.34 995.6 

Noncompliance rate 53 0.528 0.504 0 1 
      

2016 

Somerville 

     

Rent 58 3,147 1,392 1,300 9,720 

Rent per tenant 58 758.1 70.36 525 900 

Occupants per dwelling 58 4.121 1.612 2 12 

Distance 58 54.10 17.72 29.77 91.43 

Noncompliance rate 58 0.224 0.421 0 1 
      

2017 

Medford 

     

Rent 70 2,988 1,165 1,300 9,900 

Rent per tenant 70 782.0 116.3 550 1,333 

Occupants per dwelling 70 3.829 1.340 2 11 

Distance 70 106.3 162.2 31.13 1,050 

Noncompliance rate 70 0.514 0.503 0 1 
      

2017 

Somerville 

     

Rent 85 3,376 1,293 1,500 9,500 

Rent per tenant 85 818.7 143.2 650 1,867 

Occupants per dwelling 85 4.176 1.620 2 12 

Distance 85 58.01 22.64 29.77 147.3 

Noncompliance rate 85 0.224 0.419 0 1 
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While it is likely that quality is relatively constant within this contained, local market, so few 

student dwellings appear in more than one year of data that it is hard to rule out  

quality variation due to sample change as an explanation for the changes in means. To wit, of the 

181 student dwellings observed in the first round of the survey, 68 appear in at least one of the 

subsequent survey rounds. Both explanations have merit, however.   

 Medford and Somerville have similar average levels of occupancy, with the mean near 

four people per apartment. In the years following the ordinance, the average number of tenants 

per dwelling in Somerville increases to over four, and the maximum number of occupants per 

dwelling in Somerville increases from nine before ORUA to 12 after. This increase in maximum 

occupancy may be responsible for the fluctuation in per-person rents, to some extent. The 

increase in average occupants per dwelling in Somerville supports the hypothesis that the 

Ordinance does not increase compliance with Somervilleôs occupancy limit. Even though the 

average number of occupants per dwelling in Somerville increases over the course of the study, 

the average in Medford is more egregiously above the local occupancy limit ï three unrelated 

persons per dwelling ï implying that noncompliance with Medfordôs occupancy limit is more 

common than noncompliance with Somervilleôs.  

 In all three years of data, student dwellings in Somerville are closer to the Campus Center 

than student dwellings in Medford, on average, suggesting that some of the Somerville apartment 

premium discussed above may be due to the clustering of Somerville student dwellings closer to 

campus. In addition, there does not appear to be a significant increase in the distance from 

student dwellings in Somerville to the Campus Center in any of the years. However, the average 

distance in Medford appears to increase following adoption of the Ordinance. The minimum 

distance is relatively constant in Medford, while the maximum grows over time, perhaps 
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indicating a flight toward Medford where the Ordinance does not apply. That the share of student 

dwellings in Somerville versus Medford increases from 49 percent in 2015 to 55 percent in 2017 

suggests that such a shift does not take place, however. Rather, the increase is likely due to 

quality variation in the sample. 

 As the average number of tenants per dwelling in Medford suggests, the noncompliance 

rate is significantly higher there than it is in Somerville. In fact, it is more than double 

Somervilleôs noncompliance rate in every year. However, noncompliance decreases over time in 

Medford. Meanwhile, noncompliance increases overall in Somerville, starting at 20 percent in 

2015 and ending at 22 percent in 2017, albeit to a statistically insignificant degree. Table 4  

 

Table 4 
VARIABLES N mean sd min max 

      

Dwellings in Somerville (%) 447 0.519 0.500 0 1 

Aggregate noncompliance rate (%) 447 0.371 0.484 0 1 

Medford noncompliance rate (%) 215 0.540 0.500 0 1 

Somerville noncompliance rate (%) 232 0.216 0.412 0 1 

      

2015      

Dwellings in Somerville (%) 181 0.492 0.501 0 1 

Aggregate noncompliance rate (%) 181 0.387 0.488 0 1 

Medford noncompliance rate (%) 92 0.565 0.498 0 1 

Somerville noncompliance rate (%) 89 0.202 0.404 0 1 

      

2016      

Dwellings in Somerville (%) 111 0.523 0.502 0 1 

Aggregate noncompliance rate (%) 111 0.369 0.485 0 1 

Medford noncompliance rate (%) 53 0.528 0.504 0 1 

Somerville noncompliance rate (%) 58 0.224 0.421 0 1 

      

2017      

Dwellings in Somerville (%) 155 0.548 0.499 0 1 

Aggregate noncompliance rate (%) 155 0.355 0.480 0 1 

Medford noncompliance rate (%) 70 0.514 0.503 0 1 

Somerville noncompliance rate (%) 85 0.224 0.419 0 1 
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displays summary statistics for noncompliance on aggregate and in both cities as well as the 

distribution of student dwellings between Somerville and Medford.  

Trends in the complete panel dataset paint a compelling tableau of the Ordinanceôs 

impacts, or lack thereof, thus far. In Somerville, average rent is up, average occupancy per  

dwelling is as well, and average distance is relatively unchanged. Further, the noncompliance 

rate has increased in Somerville since 2015. Superficially, landlords do not seem to be losing 

revenues, occupancy levels in Somerville are higher following the Ordinance than they are prior, 

and there is no evidence that the Ordinance is pushing students farther afield of campus or out of 

Somerville.  

None of these trends satisfies the criteria for demonstrating that the Ordinance is 

affecting student behavior in favor of lower density. Referring to Table 1, it is difficult to see the 

criteria for any of the listed outcomes satisfied in these summary statistics. Regardless of the 

specific outcome, these trends all fit criteria for demonstrating that the Ordinance fails to 

improve enforcement of Somervilleôs occupancy limit.  

 

b. Repeating Observations 

Repeating observations data are from the same surveys as the complete dataset, but 

exclude addresses appearing in just one survey round. Repeated observation of the same 

dwelling units allows analyses that control for apartment fixed effects. The subset approximates 

a RRI, as described by Ambrose et al. (2015), with the caveat that the dataset includes dwelling 

units regardless of whether their tenants renew their lease or sign a new lease agreement. 

Without controlling for lease turnover, the observed effects of the Ordinance may be muted. 

However, because the repeating data allow for quality-constant analyses, this dataset more 
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rigorously isolates the Ordinanceôs impact on landlord and tenant behavior than does the 

complete dataset, despite not being completely balanced.12 

There are 203 observations in the repeating data corresponding to 95 student dwellings. 

68 of these student dwellings appear in the 2015 survey sample, prior to adoption of the 

Ordinance. Subsequent observations of these dwellings allow testing of the Ordinanceôs impacts 

on landlords and their propertiesô value in the rental market as well as whether landlords pass 

these impacts on to tenants. 

These 203 apartments house 821 Tufts students across all three survey rounds; there are 

273 in the first round, 244 in the second round, and 304 in the final round, amounting to 21 

percent, 19 percent, and 23 percent of upperclassmen, respectively, employing the same 

calculation as used in the discussion of the complete dataset. Therefore, it is likely that these 

percentages understate the portion of the off-campus student population observed in the data.  

Table 5 displays summary statistics of all key variables using the repeating observations 

data; Table 6 displays summary statistics of all key variables broken out by city and year. Key 

 

 

Table 5 
      

VARIABLES N mean sd min Max 

      

Rent 203 3,001 1,045 1,400 9,720 

Rent per tenant 203 747.8 93.49 525 1,333 

Occupants per dwelling 203 4.044 1.401 2 12 

Distance 203 59.97 19.23 29.77 103.7 

Noncompliance rate 203 0.325 0.470 0 1 

      

 

 

 

                                                 
12 This dataset is restricted to a balanced dataset for part of the empirical analysis later in this 

thesis. 
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Table 6 
      

VARIABLES N mean sd min max 

2015 

Medford 

     

Rent 33 2,698 767.7 1,575 4,950 

Rent per tenant 33 696.5 84.79 525 866.7 

Occupants per dwelling 33 3.970 1.447 2 9 

Distance 33 69.85 18.05 31.13 103.7 

Noncompliance rate 33 0.485 0.508 0 1 
      

2015 

Somerville 

     

Rent 35 3,030 848.6 1,600 6,400 

Rent per tenant 35 749.5 69.39 612.5 968.8 

Occupants per dwelling 35 4.057 1.083 2 8 

Distance 35 52.64 16.84 29.77 91.43 

Noncompliance rate 35 0.200 0.406 0 1 
      

2016 

Medford 

     

Rent 29 2,761 760.9 1,600 4,950 

Rent per tenant 29 726.7 80.36 550 866.7 

Occupants per dwelling 29 3.897 1.448 2 9 

Distance 29 69.89 16.56 46.34 103.7 

Noncompliance rate 29 0.448 0.506 0 1 
      

2016 

Somerville 

     

Rent 33 2,950 1,392 1,400 9,720 

Rent per tenant 33 742.6 74.91 525 850 

Occupants per dwelling 33 3.970 1.704 2 12 

Distance 33 51.48 18.40 29.77 91.43 

Noncompliance rate 33 0.152 0.364 0 1 
      

2017 

Medford 

     

Rent 31 2,998 860.9 1,650 4,800 

Rent per tenant 31 762.3 144.1 550 1,333 

Occupants per dwelling 31 3.968 1.110 3 7 

Distance 31 68.68 17.50 31.13 100.6 

Noncompliance rate 31 0.548 0.506 0 1 
      

2017 

Somerville 

     

Rent 42 3,422 1,253 1,500 9,500 

Rent per tenant 42 794.6 67.90 675 950 

Occupants per dwelling 42 4.310 1.538 2 12 

Distance 42 51.71 16.66 29.77 91.43 

Noncompliance rate 42 0.190 0.397 0 1 
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variables are the same in the analysis of the repeating data as in the analysis of the complete data 

and are dependent variables in the following empirical analyses. 

Again, Somerville apartments consistently command a premium over Medford 

apartments. However, unlike in the complete data, average rent in Somerville decreases between 

2015 and 2016, as does rent per-person. Both rent and rent per-person surpass their original 

levels in 2017. The temporary dips in 2016 may suggest that landlords increase compliance with 

the occupancy limit in the first year of Ordinance enforcement, indicating an increased expected 

cost of noncompliance due to the Ordinance. The following increase in 2017 suggests that 

landlords gain information about the effectiveness of the Ordinance and incorporate this 

information into revising rent and the number of rooms advertised upward. The expected penalty 

of noncompliance may be lower when landlords have more information about the Ordinance. It 

is also likely that this change in rents is due to sample change over time. 

The average number of tenants per dwelling fluctuates around its 2015 level,  

both above and below, following the Ordinanceôs adoption. The high average occupancy level in 

2017 suggests that the Ordinance is ineffective at facilitating Somervilleôs desired density 

reduction. Most compelling, however, is that no dwelling that appears in the repeating 

observations data experiences a change in occupancy throughout the course of the study. The 

observed change in average occupancy per dwelling is from changes in sample composition, 

which suggests that changes in rent and rent per person may be due to quality inconstancy too.13 

                                                 
13 The quality inconstancy in both datasets makes it so that an analysis of the nominal costs 

imposed by the Tufts off-campus population on the surrounding community is impossible.  
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Noncompliance with the occupancy limit in Somerville follows hand in hand the same 

pattern as rent and occupancy. Summary statistics for the noncompliance rate among dwellings 

sampled in the panel data are displayed in Table 7. Noncompliance in Somerville decreases by 5 

percentage points down to 15 percent in 2016, the first year of Ordinance enforcement. However, 

noncompliance in 2017 is 3.8 percentage points higher. Neither change is significant, but both 

are likely due to the aforementioned change in average sample quality between survey rounds. 

That is, even though quality should be more consistent in the repeating dataset versus the 

complete dataset, it is not constant.   

 

Table 7 
VARIABLES N mean sd min max 

      

Dwellings in Somerville (%) 203 0.542 0.499 0 1 

Aggregate noncompliance rate (%) 203 0.325 0.470 0 1 

Medford noncompliance rate (%) 93 0.495 0.503 0 1 

Somerville noncompliance rate (%) 110 0.182 0.387 0 1 

      

2015      

Dwellings in Somerville (%) 68 0.515 0.503 0 1 

Aggregate noncompliance rate (%) 68 0.338 0.477 0 1 

Medford noncompliance rate (%) 33 0.485 0.508 0 1 

Somerville noncompliance rate (%) 35 0.200 0.406 0 1 

      

2016      

Dwellings in Somerville (%) 62 0.532 0.503 0 1 

Aggregate noncompliance rate (%) 62 0.290 0.458 0 1 

Medford noncompliance rate (%) 29 0.448 0.506 0 1 

Somerville noncompliance rate (%) 33 0.152 0.364 0 1 

      

2017      

Dwellings in Somerville (%) 73 0.575 0.498 0 1 

Aggregate noncompliance rate (%) 73 0.342 0.478 0 1 

Medford noncompliance rate (%) 31 0.548 0.506 0 1 

Somerville noncompliance rate (%) 42 0.190 0.397 0 1 
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iii.  Heat Maps 

 Heat maps generated in ArcMap illustrate the density of student dwellings. Figures 1, 2, 

and 3 are heat maps displaying the density of student dwellings, not students, in the area around 

Tufts campus in 2015, 2016, and 2017 respectively. Data for the heat maps are from the 

complete dataset. These maps indicate where students live and where, if at all, the off-campus 

student population shifts over the three academic years of this study. 

 Purple lines demarcate roads, and black boxes outline buildings. The blue line that cuts 

roads and buildings represents the boundary between Medford and Somerville. Green lines 

indicate the campusôs boundaries. All three maps use the same orientation and scale along with 

the same center point. The blue pin to the southwest of the center of each map marks the location 

of the Campus Center. Yellow indicates low density of off-campus student residences. Red 

indicates high density of off-campus student residences, and shades between these two extremes 

represent intermediate densities.  

 Student dwellings are clustered in five areas. In Medford, there are clusters on the 

northern edge of Tufts campus and in the northeast near the gym. There is a slight but growing 

propensity toward dwellings located to the northwest of campus across this series of maps. In 

Somerville, student dwellings cluster to the south and southwest of campus.  

 Two clusters are located on the Medford-Somerville boundary. One cluster, which is 

predominantly in Somerville, lies near the eastern edge of the campus. The other cluster, again 

predominantly in Somerville, lies along the western edge of campus. Apartments in these areas 

are likely to share characteristics with other apartments in their clusters, potentially allowing for 

a stronger isolation of the Ordinanceôs impacts in other analyses not included in this paper as 
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well as strengthening the assumptions underlying the decision to forgo dwelling quality controls 

in the survey. 

 Figures 1, 2, and 3 further illustrate studentsô sensitivity to distance. Clusters tend to be 

near the campus boundaries. Further, the consistency of the clusters across all three figures 

provides evidence for continuity within the student rental market, the claim that students are a 

significant factor in the local rental market, and the Ordinance not affecting density.  
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VI ï Methods 

 The discussion of methods is divided into three subsections as follows. The first discusses 

experiment design, the second explains the design of the data gathering instrument and process, 

and the final subsection describes the models employed to analyze the Ordinanceôs impacts. 

 

i. Identification Strategy 

 

The border between Medford and Somerville effectively bisects the Tufts campus, 

allowing for a natural experiment of the Ordinanceôs impacts on the off-campus student 

population of the University. A natural experiment of the Ordinanceôs impacts avoids 

endogeneity between noncompliance and regulation (Telle, 2012). Regressions on data from 

samples of third and fourth year students in the 2015, 2016, and 2017 academic years test the 

hypothesis that the Ordinance does not change incentives for landlords and students to violate 

Somervilleôs occupancy limit. The first survey round collected data on housing characteristics 

prior to the Ordinanceôs passage, while the subsequent two rounds provide data on the 

Ordinanceôs impacts on those same characteristics.  

Medford does not employ an enforcement mechanism like the Ordinance Regulating 

University Accountability for its own occupancy limit. Student dwellings are assigned to the 

treatment group if the address provided in the survey is in Somerville and the response came 

after adoption of the Ordinance. All other responses are in the control group.  

The experiment is natural. Participants in the treatment group are well informed about the 

Ordinance prior to its adoption. Indeed, the Ordinance was a matter of public record while still in 

draft form. Informed participants have no incentive to change their behavior prior to the first 

directory compilation at the start of the 2016 academic year, for there is no prior change to the 
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enforcement mechanism. Information about the Ordinance causes participants to change their 

behavior at the start of enforcement, allowing measurement of the Ordinanceôs impacts.  

 

ii.  Survey Design 

 

The nature of the information requested in the surveys is sensitive; surveys compile much 

the same information as the directory, making them susceptible to the same pitfalls. As noted in 

the previous section, it is likely that the survey data is biased toward compliance due to 

respondentsô privacy concerns. Overcoming the incentive for lying, or defending privacy, is a 

primary goal of the survey design. 

The briefing document at the beginning of the survey emphasizes that the principal 

investigator responsible for the survey is an undergraduate student ï someone who is subject to 

the same regulatory regime and has the same concerns about over-occupancy violations as 

respondents. Comradery begets comfort and trust. The briefing document, also the consent form, 

is in Appendix E.  

All survey documents are formatted with official Tufts University templates to broadcast 

the Universityôs backing of the current endeavor and bestow a sense of security to participants ï 

a quality that respondents might discount if the principal investigator is an undergraduate. The 

survey software does not track personally identifying information, such as names and email 

addresses, and the briefing document makes this clear to respondents.  

Differences between the directoryôs and the surveyôs collection of off-campus addresses 

suggest that the survey is far more likely to gather accurate information than the directory. 

Whereas one identifies addresses and individuals, the other identifies solely addresses; whereas 

the directory is administered by a large institution and audited by a government, the latter is 
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subject to strict privacy guidelines imbuing a sole undergraduate with the privilege of analyzing 

the data. Finally, addresses are of secondary importance to the current study beyond identifying 

recurring student dwellings and measuring distance; once distances and panel identifiers are 

added to the dataset, the addresses are expunged. Provisions for respondentsô privacy and 

comfort strongly suggest that addresses and the number of occupants per dwelling are more 

accurate in the survey data than in the directory. Indeed, there appears to be little compunction 

among survey respondents against providing incriminating information. 

Ease of use is another goal of the survey design. Questions about the quality of housing 

and dwelling-specific characteristics are not in the survey in order to minimize the subjectivity of 

responses and the complexity of accessing information. There are two reasons that the survey 

does not include these questions. The first is that students are poor assessors of housing quality. 

Students may not be aware of capital upgrades ï such as new appliances or a renovated HVAC 

system ï landlords make to apartments. Further, students are inherently transient residents, 

residing for anywhere from just a few months up to two years in a dwelling, implying that there 

is little onus on them to seek high quality housing. In addition, as demonstrated by the heat maps 

in Figures 1, 2, and 3, students limit themselves geographically when searching for off-campus 

residences, which limits the range of housing that they consider. Neighborhoods tend to have 

relatively common characteristics ï in this case, especially important are commonalities in rent 

and home value and quality.  

Second, information on housing is relatively obscure to many students. It is likely that 

students in the market for off-campus rentals are not familiar with the real estate market. The 

search for an off-campus apartment is often studentsô first experience with acquiring their own 

housing. Further, questions about subletting and utilities often elicited the response ñI donôt 



 50 

knowò on the survey. Information that would require more than a quick thought from 

respondents is too risky to the response rate, so it is not included.  

The Office of the Dean of Student Affairs distributed the surveys in each academic year 

between 2015 and 2017. Surveys were distributed once per schoolyear with a follow-up email 

sent a week after the first email to encourage late respondents to fill out the survey.  

 Surveys allowed new responses for two weeks from the day on which the Office 

distributed survey emails to upperclassmen. Qualtricsôs parameters allowed respondents to 

submit incomplete survey forms as well as to pause their response and finish it later. Edits to 

responses were possible until submission.  

 Upon submission, respondents continued to the debrief page (Appendix F), which 

reiterated the goals of the survey and directed concerned and curious respondents to contact the 

principal investigator. The wording and formatting of survey questions changed slightly between 

iterations, incorporating feedback from respondents (Appendix C and Appendix G). 

 

iii.  Equations 

 

The theoretical model suggests analyzing the impact of ORUA on rent, rent per person, 

number of occupants, distance, and noncompliance. The first set of models use ordinary least 

squares and a panel estimator with fixed effects to establish a baseline for the operation of the 

local rental market. The second set of models uses the same estimators and tests for the 

Ordinanceôs impacts within the rental market. Finally, the third set of models are linear models, 

using both an OLS estimator and a panel estimator with fixed effects, for changes in the 

noncompliance rate.  
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a. Baseline Model 

 

The baseline model is estimated using both ordinary least squares and a panel estimator 

with fixed effect. This model establishes the fundamentals of the rental market in the Medford-

Somerville area around the Tufts campus, illustrating determinants of market value for students 

in search of housing and how the Ordinance might affect rent, rent per person, occupancy, and 

distance. The model operates on both the complete data and the repeating observations data. The 

baseline model is defined as follows:  

ὶὩὲὸȟ   ώρφȟ ώρχȟ ὧέὬὥὦȟ ὧέὬὥὦȟ

ὨὭίὸȟ ίάὶὰȟ όȟ  

(1) 

ÌÇ ὶὩὲὸȟ   ώρφȟ ώρχȟ ὧέὬὥὦȟ ὧέὬὥὦȟ

ὨὭίὸȟ ίάὶὰȟ όȟ  

(2) 

ὶὩὲὸὴὧȟ   ώρφȟ ώρχȟ ὧέὬὥὦȟ ὧέὬὥὦȟ

ὨὭίὸȟ ίάὶὰȟ όȟ  

(3) 

ÌÇ ὶὩὲὸὴὧȟ   ώρφȟ ώρχȟ ὧέὬὥὦȟ ὧέὬὥὦȟ

ὨὭίὸȟ ίάὶὰȟ όȟ  

(4) 

ὧέὬὥὦȟ   ώρφȟ ώρχȟ ὨὭίὸȟ ίάὶὰȟ όȟ  (5) 

ÌÇ ὨὭίὸȟ   ώρφȟ ώρχȟ ίάὶὰȟ όȟ  (6) 

In the OLS regressions, subscript i indicates the observation and subscript t drops out. In 

the fixed effects regressions, subscript i refers to apartment i, and t indexes the survey round 

from which the observation comes. Rent is the observed rent for a dwelling, while rentpc is the 

per-person rent. The variables y16 and y17 are year fixed effects dummies indicating from which 

year the observation comes, taking a value of 1 if applicable. Cohab indicates the number of 

tenants in dwelling i, and cohab2 controls for nonlinear effects of occupancy. Meanwhile, dist 
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controls for distance to campus. Smrl takes a value of 1 if dwelling i is in Somerville, thereby 

controlling for the Somerville premium observed in the data. The u is the error term. 

 Rent is in levels and logs to facilitate different analyses of straight effects and percentage 

effects in the rental market. Further, rents often exhibit long right tails, and logs address the 

skew; this is common practice, and running a log regression nuances the analysis. Distance is 

skewed, so its log is a more optimal dependent variable. Both OLS and panel estimator with 

apartment fixed effects regressions are run to estimate these equations.14  

The former is run using all data, and the latter is run using the repeating observations 

dataset. The panel estimator with apartment fixed effects automatically drops dist and smrl, since 

dwelling units are stationary. They also do not estimate a regression for the log of distance for 

this same reason. Fixed effects regressions are more robust to quality drift over time in the 

sample since they compare individual dwelling units to themselves and themselves alone, 

providing more substantive results than the OLS regressions. Still, the panel estimator with fixed 

effects does not control for capital upgrades within an apartment between observations, which 

raise the apartmentôs value and rent. Consequently, results may not be entirely independent of 

quality changes within a dwelling. The reasons for excluding capital upgrades from this analysis 

are discussed more thoroughly in the Data section. However, the repeating observations datasetôs 

small size relative to the complete dataset makes the OLS regressions on the larger dataset 

informative as well. 

 

 

 

                                                 
14 ñregò and ñxtreg, feò in Stata, respectively 
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b. Treatment Model 

 

The treatment model derives from the baseline model but tests for the impacts of the 

Ordinance by adding a variable for the Ordinance to each of the previous equations. These 

models run on both datasets.  

ὶὩὲὸȟ   ώρφȟ ώρχȟ ὧέὬὥὦȟ ὧέὬὥὦȟ

ὨὭίὸȟ ίάὶὰȟ  έὶὨȟ όȟ  

(7) 

ÌÇ ὶὩὲὸȟ    ώρφȟ ώρχȟ ὧέὬὥὦȟ ὧέὬὥὦȟ

ὨὭίὸȟ ίάὶὰȟ έὶὨȟ όȟ  

(8) 

ὶὩὲὸὴὧȟ   ώρφȟ ώρχȟ ὧέὬὥὦȟ ὧέὬὥὦȟ

ὨὭίὸȟ ίάὶὰȟ έὶὨȟ όȟ  

(9) 

ÌÇ ὶὩὲὸὴὧȟ   ώρφȟ ώρχȟ ὧέὬὥὦȟ ὧέὬὥὦȟ

ὨὭίὸȟ ίάὶὰȟ έὶὨȟ όȟ  

(10) 

ὧέὬὥὦȟ    ώρφȟ ώρχȟ ὨὭίὸȟ ίάὶὰȟ

έὶὨȟ όȟ  

(11) 

ÌÇ ὨὭίὸȟ     ώρφȟ ώρχȟ ίάὶὰȟ έὶὨȟ όȟ (12) 

Here, the additional variable ord indicates whether the Ordinance applies to either 

observation i with the OLS estimator or address i in period t with the panel estimator with fixed 

effects. Ord takes a value of 1 for addresses in Somerville after 2015 and is 0 otherwise. The 

coefficient of ord indicates ORUAôs impact on the left-hand-side variable. Running regressions 

on rent where the dependent variable is in both levels and logs allows for different 

interpretations of the resulting coefficients and has the potential to produce regressions that 

better describe the data.  

 Again, these regressions are run with both an OLS estimator and a panel estimator with 

apartment fixed effects. The latter automatically drops dist and smrl, since dwelling units are 



 54 

stationary. The panel estimator with fixed effects provides the most compelling results since the 

results it provides are more quality-constant than the results provided by the OLS estimator, to an 

extent. Nevertheless, the OLS regressions provide insights into general trends in student housing 

choices and how the Ordinance affects these choices.  

 

c. Probability of Noncompliance Model 

 

The linear probability model estimates how each of the variables from the equations 

above affects the probability that a student dwelling is noncompliant with the local occupancy 

limit, whether in Somerville or Medford. The compliance model is estimated using both 

complete and repeating data. Equations for this model are as follows: 

0Òὲέὲὧέάȟ  ” ”ώρφȟ ”ώρχȟ ”ὨὭίὸȟ ”ίάὶὰȟ όȟ (13) 

0Òὲέὲὧέάȟ  ” ”ώρφȟ ”ώρχȟ ”ὨὭίὸȟ ”ίάὶὰȟ ”έὶὨȟ όȟ (14) 

The coefficients are changed to ” here to emphasize that they represent the change in 

probability of noncompliance. Noncom takes a value of 1 for dwellings in violation of Medford 

and Somervilleôs occupancy limits and takes a value of 0 otherwise. In Medford, dwellings with 

more than three occupants trigger noncom, while Somerville dwellings trigger noncom when 

more than four tenants reside there. 

 These regressions are run with both an OLS estimator and a panel estimator with fixed 

effects. The former runs on the complete dataset, providing results that indicate the general trend 

in noncompliance among student-occupied dwellings. The latter runs on the repeating 

observations dataset, allowing a comparison between the behaviors of the two samples: landlords 

who repeatedly rent to students and landlords who may not. Neither equation 13 nor equation 14 
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includes cohab as an explanatory variable because cohab determines whether a dwelling unit is 

compliant with the occupancy limits. 
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VI I  ï Results 

 

i. Baseline Model 

 

 The baseline model reveals market structure that reflects landlordsô supply and studentsô 

demand for housing. Baseline regressions do not test for the impact of the Ordinance, but rather 

just market structure and student preferences. Results from all OLS regressions of baseline 

equations are in Table 8. Results for OLS regressions of equations 1-6 ï on rent, natural log of 

rent, rent per person, natural log of rent per person, occupancy, and natural log of distance ï 

illustrate studentsô preferences over the course of the study and provide evidence for the theory 

discussed in Sections II and III. Discussion of the baseline models proceeds by explaining the 

observed impact of each independent variable on the first four dependent variables.  

 Columns one and two of Table 8 show results for ordinary least squares regressions on  

 

Table 8 

 rent lgrent rentpc lgrentpc cohab lgdist 

y16 1.219 -0.005 -17.996 -0.014 0.123 0.054 

 (50.964) (0.018) (14.101) (0.018) (0.183) (0.049) 

y17 218.367 0.068 39.359 0.056 0.093 0.086 

 (46.378)*** (0.016)*** (12.832)*** (0.016)*** (0.167) (0.044)* 

cohab 442.068 0.304 -93.019 -0.112   

 (47.788)*** (0.017)*** (13.223)*** (0.017)***   

cohab2 23.010 -0.011 6.615 0.008   

 (4.152)*** (0.001)*** (1.149)*** (0.001)***   

dist -17.697 -0.011 -3.976 -0.005 -0.271  

 (23.797) (0.008) (6.584) (0.008) (0.084)***  

smrl 219.971 0.071 48.280 0.067 -0.001 -0.336 

 (40.750)*** (0.014)*** (11.275)*** (0.014)*** (0.147) (0.038)*** 

_cons 675.509 6.888 991.593 6.891 4.143 -0.346 

 (128.569)*** (0.045)*** (35.574)*** (0.045)*** (0.149)*** (0.035)*** 

R-Squared 0.871 0.809 0.184 0.183 0.024 0.153 

N 447 447 447 447 447 447 

SER 420.87 0.15 116.45 0.15 1.52 0.40 

* p<0.1; ** p<0.05; *** p<0.01 

Standard errors in parentheses 
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Table 9 

 rent lgrent rentpc lgrentpc cohab 

y16 57.259 0.016 13.019 0.018 0.000 

 (39.642) (0.013) (11.177) (0.013) (0.387) 

y17 300.977 0.098 75.505 0.098 0.000 

 (36.714)*** (0.012)*** (10.351)*** (0.012)*** (0.359) 

_cons 2,875.141 7.920 716.651 6.569 4.044 

 (25.946)*** (0.009)*** (7.315)*** (0.009)*** (0.253)*** 

R-Squared 0.419 0.417 0.366 0.413 . 

N 203 203 203 203 203 

SER 197.98 0.07 55.82 0.07 1.93 

* p<0.1; ** p<0.05; *** p<0.01 

Standard errors in parentheses 

 

rent in levels and logs respectively, while results for level and log regressions on per-person rent 

are in columns three and four. Results for regressions where occupancy and the log of distance 

are the dependent variables are in columns five and six respectively as well.  

Results for all baseline model regressions using the panel estimator with fixed effects and 

the repeating observations data are in Table 9. Cohab, dist, and smrl all fall out of the baseline 

model when using a panel estimator with fixed effects on the repeating data. This is because 

these characteristics do not change over time for any of the dwelling units in the sample. Because 

a dwelling unitôs distance to campus is constant over time, regression results for equation 6 are 

not displayed here. Table 9ôs columns correspond to equations 1-5 consecutively. 

 Both rent and rent per person are not significantly different in 2016 versus their level in 

2015. However, the following year yields a significant increase over the 2015 starting point. 

Changes in none of the four key variables tested by the baseline model are significant in 2016 in 

either dataset. Among apartments in the complete dataset, rent increases by $218 per month in 

2017, or seven percent over two years, on average. The increase is 10.3 percent in the repeating 

observations dataset using the panel estimator with apartment fixed effects. Both results are 
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economically significant. Meanwhile, average distance increases by 9.0 percent over the same 

period. Occupancy remains unaffected, on average, throughout.  

 There is a strong correlation between the number of tenants residing in a dwelling and the 

rent commanded by the dwelling. Each tenant adds $650 to the total monthly rent for a dwelling 

on average; this equates to a 22.8 percent increase in rent per additional tenant per month when 

evaluated at the mean. The result is greater than the figure that Merante and Horn report in their 

paper on Boston rents and it supports the market dynamic predicted by theory. Further, the 

results in columns three and four of Table 8 support the claim that higher occupancy reduces the 

per-person cost of rent. An additional tenant reduces the per-person monthly rent by 3.9 percent 

at the mean. The effect of the number of tenants on per-person rent is not economically 

significant in either the level or the log regressions, however. 

 Results in the second column of Table 8 suggest that distance is, in fact, not a significant 

indicator of rent in the local market. The significant relationship between distance and occupancy 

is likely indirect and not a function of any correlation between housing quality and distance from 

campus. Rather, it is probable that students mitigate any distance premium by taking on 

additional tenants, thus reducing per-person rents in desirable dwellings close to campus.  

 Finally, there is a premium on apartments in Somerville. On average, these apartments 

earn landlords $220 per month more than apartments in Medford, or 7.5 percent per month more, 

ceteris peribus. In addition, student dwellings in Somerville tend to be 28.5 percent closer to 

campus than student dwellings in Medford. Whether the premium reflects a preference among 

students for locating in Somerville, higher quality among apartments in Somerville, or the 

transfer of higher business costs in Somerville from landlords to tenants is unclear. All else 

equal, however, Somerville landlords receive higher rents than their Medford counterparts. 
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 There are two main takeaways from the baseline model. First, the empirical results 

support the theory that occupants per dwelling is a significant component of rent and that 

marginal revenue per occupant is below the average. Second, density is higher closer to the Tufts 

campus, suggesting that students value proximity and again supporting the earlier theoretical 

analysis.  

 

ii.  Treatment Model ï OLS 

 

 The treatment model regressions incorporate the same explanatory variables as the 

baseline models and add a test for the Ordinanceôs impact on the same dependent variables as  

before. Results for all treatment model equations, equations 7-12, using an OLS estimator are in 

Table 10. Columns correspond to the same dependent variables as in Table 8. 

Table 10 

 rent lgrent rentpc lgrentpc cohab lgdist 

y16 70.069 0.020 -5.953 0.007 -0.039 0.117 

 (65.671) (0.023) (18.205) (0.023) (0.237) (0.062)* 

y17 288.749 0.094 51.670 0.077 -0.073 0.150 

 (62.814)*** (0.022)*** (17.413)*** (0.022)*** (0.226) (0.059)** 

cohab 439.464 0.304 -93.474 -0.113   

 (47.719)*** (0.017)*** (13.228)*** (0.017)***   

cohab2 23.347 -0.011 6.674 0.008   

 (4.149)*** (0.001)*** (1.150)*** (0.001)***   

dist -21.328 -0.013 -4.611 -0.006 -0.262  

 (23.850) (0.008) (6.612) (0.008) (0.084)***  

smrl 298.998 0.100 62.103 0.091 -0.187 -0.262 

 (62.669)*** (0.022)*** (17.373)*** (0.022)*** (0.226) (0.060)*** 

ord -135.292 -0.050 -23.665 -0.041 0.319 -0.125 

 (81.627)* (0.028)* (22.628) (0.028) (0.294) (0.078) 

_cons 643.135 6.876 985.930 6.881 4.229 -0.383 

 (129.793)*** (0.045)*** (35.980)*** (0.045)*** (0.169)*** (0.042)*** 

R-Squared 0.872 0.811 0.186 0.187 0.027 0.158 

N 447 447 447 447 447 447 

SER 420.03 0.15 116.44 0.15 1.52 0.40 

* p<0.1; ** p<0.05; *** p<0.01 

Standard errors in parentheses  
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On average, the Ordinance reduces rents in Somerville by $135 per month at the dwelling 

unit level, or 4.9 percent per month, but has no effect on per-person rent. In addition, the 

Ordinance does not affect occupancy; nor does it affect distance to campus. The discrepancy 

between the Ordinanceôs impact on rent and its lack of impact on occupancy and distance 

suggest that the Ordinance allows tenants to capture rents from landlords.15 However, the 

insignificant impact to per-person rent suggests that the rent reduction attributed to the 

Ordinance by the OLS regression may be due to quality inconstancy in the complete dataset.16  

 Given this caveat, the regression results are amenable to the interpretation that landlords 

advertise fewer bedrooms per dwelling following Ordinance enforcement, approaching the new 

regulation cautiously in case it facilitates enforcement of the occupancy limit. Lower rents are 

evidence that landlords expect less revenue generation from their properties. Theory and the 

results from the baseline model support the claim that landlords can modulate revenue through 

the number of tenants they lease to at their properties. To mitigate a perceived heightened risk of 

detection following the Ordinance, landlords increase compliance and lower rents accordingly. 

 As outlined in the theoretical framework that underlies the treatment models, such a 

result suggests that information asymmetries allow tenants to capture rents from Somerville 

landlords during this early phase of Ordinance enforcement. Students have more dynamic control 

over occupancy and per-person rent than the landlord has over total rent. Whereas the latter is 

fixed by the lease agreement, the former two can change depending on informal subletting 

agreements outside the purview of the landlord. While landlords set rents in accordance with 

lower occupancy levels, students sublet additional rooms. Greater exposure to the mechanisms of 

                                                 
15 This outcome is similar to the outcome described by the second row of Table 1. 
16 In fact, the Ordinanceôs effect on rent in levels becomes statistically insignificant when 

apartments with more than nine occupants, which are outliers, are dropped from the sample. 
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the Ordinance (i.e., the directory) imbues students with a greater understanding of how the 

Ordinance affects the probability of detection of occupancy limit violations than landlords have, 

allowing students to make dynamic decisions about occupancy levels that landlords cannot. 

Therefore, the Ordinance appears to be a boon to students at a cost to landlords.  

 The simultaneous lack of evidence for the Ordinanceôs impacts on studentsô decisions 

about occupancy levels and their distance from campus suggests that the Ordinance is not 

working as intended. Insignificant changes in occupancy levels directly support the hypothesis 

that the Ordinance does not alter the incentives for students to seek high occupancy housing. In 

fact, it further supports the claim that students incorporate new information about ORUA quickly 

and potentially take advantage of information gaps that arise between them and landlords as a 

result of ORUA.  

In addition, insignificant changes in the distance students traverse to campus due to the 

Ordinance provide additional evidence that the ordinance is not reducing density. If it were, 

students would have to search for dwellings farther afield of campus, which is emphatically not 

the case.  

Treatment model OLS results show that the Ordinance is not effective at increasing 

compliance with Somervilleôs occupancy limit and, in fact, may be hurting landlords while 

benefiting students. Given that there is a considerable probability that the OLS results for the 

treatment model attribute changes in the sample of student dwellings observed over time to the 

Ordinance, it is not possible to make definitive conclusions about the Ordinanceôs outcomes 

from these results alone.17 Rather, it is possible only to generalize about how it may have 

                                                 
17 That is, what these results attribute to the Ordinance may in reality be due to whether or not a 

student residing at a dwelling provided a survey response for that dwelling in a given survey 

round. 
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affected student tenantsô behavior. Most importantly, however, it appears that the Ordinance is 

failing to reduce density.  

 

iii.  Treatment Model ï Fixed Effects 

 

 The treatment model using a panel estimator with fixed effects and the repeating 

observations data estimates the Ordinanceôs effect on key variables at an apartment level of 

granularity. In so doing, it mitigates the effect of dwelling-specific characteristics on the 

regression results, as a dwelling is compared to itself alone. While the regressions do not control 

for changes to dwelling characteristics, such as capital upgrades, previous discussion of how 

students value upgrades suggests that such changes do not significantly influence rent.18 Results 

for regressions of equations 7-11 using the repeating observations data and a panel estimator 

with fixed effects are in Table 11. Columns correspond to the same dependent variables as in 

Table 9. 

 All regressions omit the variables controlling for the number of tenants in the dwelling, 

indicating that occupancy did not change in any of the dwellings observed in the repeating 

observations dataset after Ordinance enforcement. Similarly, the variable indicating that a 

dwelling unit is in Somerville is omitted, as is the variable for distance, since neither changes 

over time.  

None of the four dependent variables tested for Ordinance impacts shows evidence of 

changing due to the Ordinanceôs enforcement. Results from these fixed effects regressions are  

 

 

                                                 
18 While a complete renovation may yield higher rents for the landlord, comprehensive 

renovations are rare in the market. 
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Table 11 

 rent lgrent rentpc lgrentpc cohab 

y16 92.522 0.031 24.485 0.032 0.000 

 (51.674)* (0.017)* (14.543)* (0.017)* (0.508) 

y17 338.390 0.115 87.671 0.114 0.000 

 (50.846)*** (0.017)*** (14.310)*** (0.017)*** (0.499) 

ord -70.095 -0.031 -22.793 -0.029 0.000 

 (65.948) (0.022) (18.560) (0.022) (0.648) 

_cons 2,876.814 7.921 717.195 6.569 4.044 

 (25.978)*** (0.009)*** (7.311)*** (0.009)*** (0.255)*** 

R-Squared 0.425 0.427 0.375 0.423 . 

N 203 203 203 203 203 

SER 197.86 0.07 55.68 0.07 1.94 

* p<0.1; ** p<0.05; *** p<0.01 

Standard errors in parentheses 

the most compelling of all the results presented in this paper, as the data analysis is more closely 

quality-constant. Because these models run only on dwelling units that appear multiple times in 

the data and control for apartment fixed effects, the probability that drift in the characteristics of 

the off-campus housing stock affect the results are minimized compared to analyses of the 

complete dataset. Of all the analyses thus far, this one provides the most thorough insight into 

how the Ordinance affects landlords and tenants. Furthermore, these results hold when 

employing a balanced subset of the repeating observations dataset that includes only dwellings 

that appear in at least both the 2015 and 2016 survey rounds. 

Unlike the OLS results in the previous subsection, the results in Table 11 indicate that the 

Ordinance does not significantly affect rent. Therefore, the change in rent attributed to the 

Ordinance by the OLS regressions may, in fact, be due to sample composition change in the 

complete dataset. Alternatively, there may be bias in the repeating observations dataset toward 

dwellings administered by landlords who choose not to change their behavior due to the 

Ordinance and so do not change their rent. Even if there is bias in this dataset, the results show 

that at the very least a sizable portion of landlords are not responding to the Ordinance.  
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For occupancy, the fixed effects regressions provide empirical evidence that ORUA does 

not sufficiently reduce incentives for market participants to abandon noncompliant behavior. 

Therefore, the Ordinance is ineffective at facilitating the enforcement of Somervilleôs occupancy 

limit, regardless of its effect on rent. 

 

iv. Probability of Noncompliance Model 

 

 The probability of noncompliance model estimates how characteristics of a student 

dwelling affect the likelihood that the dwelling is noncompliant with the local occupancy limit. 

For Somerville, noncompliance is occupancy in excess of four unrelated individuals; for 

Medford, it is occupancy in excess of three unrelated individuals.  

Results of the OLS regressions of equations 13 and 14 on the complete data are in Table 

12. The first column establishes a baseline from which to measure the effects of the Ordinance  

on the probability that a dwelling is occupancy limit compliant. Somerville dwellings are 35  

Table 12 

 Pr(noncom) Pr(noncom) 

y16 0.005 -0.016 

 (0.055) (0.071) 

y17 0.001 -0.021 

 (0.050) (0.068) 

dist -0.076 -0.075 

 (0.025)*** (0.025)*** 

smrl -0.351 -0.375 

 (0.044)*** (0.068)*** 

ord  0.042 

  (0.088) 

_cons 0.607 0.618 

 (0.045)*** (0.051)*** 

R-Squared 0.131 0.131 

N 447 447 

SER 0.45 0.45 

* p<0.1; ** p<0.05; *** p<0.01 

Standard errors in parentheses 
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percentage points more likely to be occupancy limit compliant than are Medford dwellings, all 

else equal. This is likely due to Medfordôs lower occupancy limit of three unrelated persons per 

dwelling unit.  

Distance is also significantly correlated with noncompliance, with dwellings farther from  

campus more compliant than dwellings closer to campus. The distance effect on noncompliance 

is due to the relationship between distance and tenants per dwelling, whereby tenants negate the 

distance premium with higher occupancy.     

 Results from the OLS regression on the complete data show no significant change on 

noncompliance due to the Ordinance. Not only is the result statistically insignificant, it is 

positive ï regulators prefer to see a negative sign. The result is as expected given the general 

increase in the noncompliance rate over time. The empirical result shows that the Ordinance is 

not changing occupancy behavior and, therefore, the expected penalty of noncompliance.  

 Table 13 displays results for fixed effects regressions using a panel estimator and the 

repeating data. Since no dwelling in the repeated observations dataset experiences a change in  

 

Table 13 

 Pr(noncom) Pr(noncom) 

y16 0.000 0.000 

 (0.130) (0.170) 

y17 0.000 0.000 

 (0.120) (0.167) 

ord  0.000 

  (0.217) 

_cons 0.325 0.325 

 (0.085)*** (0.086)*** 

R-Squared . . 

N 203 203 

SER 0.65 0.65 

* p<0.1; ** p<0.05; *** p<0.01 

Standard errors in parentheses 
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occupancy, there is no change in noncompliance status within any dwelling. Therefore, the 

Ordinance fails to improve compliance with the occupancy limit among dwellings in this sample. 

However, dwellings that appear more than once in the data are more likely to be compliant with  

their local occupancy limit  than are dwellings for which there is a single observation, as seen in 

the summary statistics. Nevertheless, results from regressions on both datasets support the 

conclusion that the Ordinance does not increase compliance with Somervilleôs occupancy limit. 

   

v. Summary 

 

 The baseline model establishes that the local rental market operates in accordance with 

theory and provides a foundation upon which to test the application of theoretical frameworks 

discussed earlier. The simple OLS regression analyses of the Ordinanceôs impacts on rent, rent 

per person, occupancy, and distance show little evidence of economically significant changes in 

these metrics due to stricter enforcement of occupancy limits.  

In fact, it is difficult to attribute the observed impact on rent to the Ordinance rather than 

to changes in the sample composition. Furthermore, setting aside concerns of sampel 

composition change over time, the effect on rent attributed to the Ordinance by the OLS 

regressions cannot come from an actual density reduction in the housing stock, since actual 

occupancy is unaffected by the Ordinance. Rather, if such a rent-reducing effect exists, it comes 

from an anticipated density reduction on the part of landlords. Constant occupancy levels and 

decreased rent imply lower rent per person, despite the insignificant effect that the Ordinance 

appears to have on the latter. A parallel shift in total rent and rent per person would indicate a 

wealth transfer from landlords to tenants. 
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The panel estimator with fixed effects regressions further show no significant change in 

any key variable due to the Ordinance. The regressions of the probability of noncompliance 

further condemn ORUA. Results of these regressions are insulated from outliers in occupancy 

level, yet they also indicate no change in market behavior following enforcement. 

 Table 14 reiterates the Ordinance outcomes outlined in Table 1 and adds a row indicating 

the Ordinanceôs observed impacts on the key variables. Based on the results of this study, it is 

most likely that neither landlords nor tenants are complying with Somervilleôs occupancy limit 

despite the Ordinance Regulating University Accountability. Nevertheless, the OLS analysis 

shows evidence that ORUA may be disadvantageous to Somerville landlords and advantageous 

to students, due to the former potentially increasing compliance and the latter continuing its 

noncompliant behavior. However, the fixed effects analyses temper this conclusion, showing no 

treatment effect on any metric. With the caveat of sample composition change, the results 

indicate that the Ordinance has, at best, done nothing to improve occupancy limit enforcement or 

ameliorate the challenges facing fulltime residents and, at worst, reduced the welfare of 

Somerville landlords to the benefit of students. 

 

Table 14 
 Rent Rent per 

Person 

Occupants 

per Dwelling 

Distance to 

Campus 

Noncompliance 

Effective Decreases Increases Decreases Increases Decreases 

Only landlords comply Decreases Decreases No change No change No change 

Only tenants comply No change Increases Decreases Increases Decreases 

Ineffective No change No change No change No change No change 

Observed Outcomes No change No change No change No change No change 
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VII I  ï Conclusion 

 Density is a defining characteristic of municipalities; setting and enforcing bounds on 

density is one of the key functions of government. Both Medford and Somerville lack the 

regulatory infrastructure and capital to audit adherence to their local occupancy limits. 

Noncompliance with density regulation puts economic and environmental costs on the 

surrounding community, especially when that community is not designed for high densities. 

 That landlords and student tenants violate the occupancy limit is a matter with both 

theoretical clout and empirical evidence. Higher dwelling occupancy benefits both parties 

through higher revenue and lower costs, respectively. The Ordinance Regulating University 

Accountability is a recent revision to the regulatory regime that aims to address the blind spots in 

Somervilleôs auditing system by requiring students to self-audit and increasing the information 

flows to regulators.  

 In a world where the directory contains accurate information, this regulatory regime 

makes sense; however, this is not that world. The benefits of providing inaccurate information 

far outweigh the virtually nonexistent costs of doing so, thus perpetuating the information 

dynamic extant prior to the Ordinance. All available evidence suggests that the Ordinance does 

not alleviate information asymmetry as it does not curb the high-occupancy behavior observed 

prior to its adoption. 

In the 2017-2018 academic year, Medford will enforce a university accountability 

ordinance similar to Somervilleôs. Medford landlords have the advantage of observing the 

equilibration of the Somerville student rental market following the adoption of ORUA and may 

be able to avoid the potential wealth transfers that appear to occur. However, even if Medford 
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regulators can expect their cityôs ordinance to not negatively affect local landlords, they should 

not expect their ordinance to improve compliance with Medfordôs occupancy limit. 

 Until Medford and Somerville can effectively audit student off-campus addresses for 

occupancy limit compliance, or regulate the off-campus student population in some other way, 

there cannot be a realignment of incentives such that landlords, students, or both prefer 

occupancy limit compliant dwelling units. Regardless of how the cities address over-occupancy 

among off-campus student dwellings, all previously discussed theory applies to non-students as 

well; this paper does not argue the degree of noncompliance outside of the Tufts student 

population, but there is little compelling about arguments for incentives differing between 

populations.  

 Whether OLS or fixed effects, analyses of the Ordinanceôs impact on the Tufts off-

campus student population suggest that ORUA fails to reduce density in student dwellings. 

Further, there is reason to believe that the regulation transfers wealth from landlords to tenants, 

at least in the short term. With no clear effect on rent, rent per person, occupancy, distance, or 

noncompliance, the Ordinance Regulating University Accountability does not facilitate 

enforcement of Somervilleôs occupancy limit or improve service to the Somerville community.  
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Figure 1 

Heat Map (2014-2015 academic year) 
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Figure 2 

Heat Map (2015-2016 academic year) 
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Figure 3 

Heat Map (2016-2017 academic year) 
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