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ABSTRACT

The standard revealed-preference hedonic estimate of a city's quality of life is proportional to that
city's cost-of-living relative to its wage-level. Adjusting the standard hedonic model to account for
federal taxes, non-housing costs, and non-labor income produces quality-of-life estimates different
from the existing literature. The adjusted model produces city rankings positively correlated with those
in the popular literature, and predicts how housing costs rise with wage levels, controlling for amenities.
Mild seasons, sunshine, and coastal location account for most quality-of-life differences; once these
amenities are accounted for, quality of life does not depend on city size, contrary to previous findings.
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Population 
Size Wages

Housing 
Cost

Quality-of 
Life

QOL
Rank

Unadj. 
QOL
Rank

Main city in MSA/CMSA
Honolulu, HI 876,156 -0.01 0.49 0.178 1 18

Santa Barbara, CA 399,347 0.11 0.67 0.176 2 90
Salinas, CA 401,762 0.09 0.53 0.140 3 112

San Francisco, CA 7,039,362 0.26 0.75 0.132 4 232
San Luis Obispo, CA 246,681 0.02 0.40 0.123 5 67

Santa Fe, NM 147,635 -0.05 0.25 0.123 6 23
San Diego, CA 2,813,833 0.06 0.44 0.120 7 105

Los Angeles, CA 16,373,645 0.13 0.40 0.073 15 205
Seattle, WA 3,554,760 0.08 0.28 0.056 26 184
Boston, MA 5,819,100 0.14 0.35 0.053 30 219
Miami, FL 3,876,380 -0.01 0.13 0.051 33 122
Denver, CO 2,581,506 0.05 0.20 0.049 34 169

Portland, OR 2,265,223 0.03 0.17 0.045 36 156
New York, NY 21,199,865 0.21 0.42 0.042 39 238

Phoenix, AZ 3,251,876 0.03 0.10 0.021 59 179
Tampa, FL 2,395,997 -0.06 -0.05 0.012 66 113

Chicago, IL 9,157,540 0.13 0.22 0.010 70 234
Washington, DC 7,608,070 0.13 0.17 -0.008 98 235

Cleveland, OH 2,945,831 0.01 -0.04 -0.017 118 194
Minneapolis, MN 2,968,806 0.09 0.06 -0.020 125 231

Dallas, TX 5,221,801 0.07 0.01 -0.031 160 228
Atlanta, GA 4,112,198 0.08 0.02 -0.032 164 233

St. Louis, MO 2,603,607 0.01 -0.09 -0.033 170 206

Adjusted Differentials
TABLE 1: WAGE, HOUSING-COST, AND QUALITY-OF-LIFE DIFFERENTIALS, 2000

, , ,
Detroit, MI 5,456,428 0.13 0.09 -0.035 174 239

Philadelphia, PA 6,188,463 0.12 0.07 -0.035 176 237
Pittsburgh, PA 2,358,695 -0.04 -0.17 -0.040 185 177

Houston, TX 4,669,571 0.07 -0.08 -0.062 216 236

Census Division
Pacific 45,042,272 0.10 0.36 0.08 1 6

Mountain 18,174,904 -0.05 0.02 0.03 2 1
New England 13,928,540 0.07 0.18 0.03 3 7

Middle Atlantic 39,668,438 0.08 0.11 0.00 4 9
South Atlantic 51,778,682 -0.03 -0.06 0.00 5 5

West North Central 19,224,096 -0.11 -0.25 -0.03 6 2
East North Central 45,145,135 0.00 -0.09 -0.03 7 8

West South Central 31,440,101 -0.07 -0.21 -0.03 8 4
East South Central 17,019,738 -0.12 -0.30 -0.04 9 3

MSA Population
MSA, Pop > 5 Million 81,606,427 0.16 0.32 0.03 1 5

MSA, Pop 1.5-4.9 Million 55,543,090 0.03 0.05 0.00 2 4
MSA, Pop 0.5-1.4 Million 40,499,870 -0.03 -0.07 -0.01 3 3

MSA, Pop < 0.5 Million 36,417,747 -0.09 -0.15 -0.01 4 2
Non-MSA areas 67,354,772 -0.14 -0.28 -0.03 5 1

United States 281,421,906 0.13 0.29 0.05
total standard deviations 

Wage and housing price data are taken from the U.S. Census 2000 IPUMS. Wage differentials are
based on the average logarithm of hourly wages for full-time workers ages 25 to 55. Housing price
differentials based on the average logarithm of rents and housing prices for units first occupied
within the last 10 years. Adjusted differentials are city-fixed effects from individual level
regressions on extended sets of worker and housing covariates. Quality-of-life is calculated
according to equation (A.9) from price and wage differentials, using the share parameters s y =0.36, 
s x =0.42, s w =0.75 extended to deal with state tax dfferences. Unadjusted share parameters are s
=0.25, s x  =0.75, � ' = 0, � = 0, s w  = 1. City rankings are out of 241.



(1) (2) (3) (4)
Panel A: Slope Estimates

Wage differential 2.04 2.04 1.57 1.26  
(robust s.e.) (0.06) (0.17) (0.11) (0.14)

Cities Only

No Controls

TABLE 2: REGRESSION OF HOUSING COSTS ON WAGE LEVELS, AND A TEST OF THE 
CALIBRATED SLOPE COEFFECIENT FOR THE MOBILITY CONDITION

No Controls

Controls for 
Natural 

Amenities

Controls for 
Natural and 

Artificial 
Amenities

( ) ( ) ( ) ( ) ( )

R-squared 0.82 0.74 0.89 0.93  
Number of Observations 290 241 230 193

Panel B: p-value of test that the regression slope equals the mobility-condition slope
Adjusted slope = 1.46 0.00 0.00 0.34 0.16

Unadjusted slope = 4.00 0.00 0.00 0.00 0.00

Adjusted 0.58 0.58 0.11 -0.20
Unadjusted -1.96 -1.96 -2.44 -2.74

Natural amenities, listed in Tables 4, 5, and A3, include heating degree days, cooling degree days, percent of
sunshine possible, inches of precipitation, and proximity to a coast. Artificial amenities include violent
crime rate per capita, median air quality index, bars and restaurants per capita, Places Rated arts and culture
index, residential land-use regulation and sprawl indices, local government expenditures net of local taxes,
and federal spending differentials.

Panel C: Implied relationship between wages and (residual) quality of life, b Q



TABLE 3: COMPARISON OF HEDONIC QUALITY-OF-LIFE AND PLACES 
RATED ALMANAC "LIVABILITY"  RANKINGS, 2000

Adjusted 
QOL

Adjusted 
QOL

Unadj. 
QOL

Revised Places Rated 
ScorePlaces Rated Score

Unadj. 
QOL

(1) (2) (3) (4)

Rank Correlation 0.28 -0.25 0.34 -0.32

240 cities in sample.  Places rated ranking used for first city in CMSA. Revised 
Places Rated Score eliminates cost-of-living and job-market components. All 
ranking correlations are highly significant, with p- values less than 0.001.

QOL QOL QOLQOL



Type of Amentiy Variables
Dependent Variables Adj. QOL Unadj. QOL Adj. QOL Unadj. QOL

(1) (2) (3) (4)

Heating-Degree Days (1000s) -0.012*** -0.010* -0.017*** -0.005
(0.004) (0.006) (0.003) (0.006)

Cooling-Degree Days (1000s) -0.040*** 0.004 -0.034*** 0.006
(0.009) (0.011) (0.005) (0.012)

Sunshine (fraction possible) 0.316*** -0.053 0.259*** 0.089
(0.076) (0.134) (0.056) (0.107)

Precipitation (10s of inches) 0.004 -0.002 0.002 -0.011* 
(0.004) (0.007) (0.003) (0.006)

Proximity to Coast (salt or fresh water) 0.037*** -0.044*** 0.019** 0.000
(0.007) (0.014) (0.008) (0.013)

Violent Crimes per Capita -1.922 2.470
(2.235) (3.121)

Median Air Quality Index (/100) -0.081*** -0.110* 

TABLE 4: QUALITY-OF-LIFE ESTIMATES AND INDIVIDUAL AMENITIES

Climate & Geography Only + Crime, Cultural, and Fiscal
Natural Amenities: Natural and Artificial Amenities

(0.026) (0.056)

Restaurants and Bars per Capita 0.036*** 0.024
(0.013) (0.031)

Places Rated Arts & Culture Index (/100) 0.036*** -0.092***
(0.013) (0.024)

Residential Land Use Regulatory Index 0.010* -0.013
(0.006) (0.008)

Sprawl Index (/10) -0.008** 0.014**
(0.003) (0.007)

Local Expenditures net of Local Taxes 0.009 -0.063
(0.021) (0.041)

Federal Spending Differential 0.507* 0.342
(0.272) (0.552)

Constant -0.112 0.079 -0.059 0.001
(0.072) (0.123) (0.057) (0.120)

R-squared 0.61 0.24 0.76 0.54
Number of Observations 230 230 193 193

Robust standard errors shown in parentheses. * p<0.1, ** p<0.05, *** p<0.01. Regressions weighted by the sum of 
individuals in a city, each according to their predicted income in an average city.



Dependent Variables Adj. QOL Unadj. QOL Adj. QOL Unadj. QOL Log(Pop) Adj. QOL Unadj. QOL Log(Pop)
(1) (2) (3) (4) (5) (6) (7) (8)

Logarithm of Population 0.014*** -0.032*** 0.003 -0.036*** 0.002 -0.041***
(0.004) (0.004) (0.002) (0.002) (0.004) (0.007)

Heating-Degree Days 
(1000s) -0.012*** -0.009** 0.025 -0.016*** -0.010* -0.112**

(0.004) (0.004) (0.131) (0.003) (0.005) (0.053)
Cooling-Degree Days 

(1000s) -0.040*** -0.003 -0.198 -0.034*** -0.006 -0.288*** 
(0.009) (0.009) (0.194) (0.005) (0.011) (0.104)

Sunshine (fraction 
possible) 0.307*** 0.058 3.085 0.261*** 0.063 -0.634

(0.071) (0.074) (3.306) (0.057) (0.086) (1.447)
Precipitation (10s of

inches) 0.004 -0.003 -0.022 0.002 -0.003 0.196
(0.004) (0.004) (0.195) (0.003) (0.005) (0.132)

Proximity to Coast (salt 
or fresh water) 0.032*** 0.017** 1.683*** 0.018** 0.020* 0.492*** 

(0.007) (0.008) (0.321) (0.008) (0.010) (0.151)
Violent Crimes per 

Capita -1.845 0.947 -37.379
(2 239) (2 594) (44 474)

TABLE 5: QUALITY-OF-LIFE ESTIMATES, INDIVIDUAL AMENITIES, AND CITY SIZE

Climate & Geography Only + Crime, Cultural, and FiscalPopulation Only
Natural Amenities: Natural and Artificial AmenitiesType of Amentiy 

Variables

(2.239) (2.594) (44.474)
Median Air Quality 

Index (/100) -0.089*** 0.032 3.476***
(0.029) (0.051) (0.648)

Restaurants and Bars 
per Capita 0.036** 0.013 -0.254

(0.014) (0.022) (0.355)
Places Rated Arts & 
Culture Index (/100) 0.030* 0.013 2.561***

(0.016) (0.024) (0.293)
Residential Land Use 

Regulatory Index 0.009 0.004 0.401*** 
(0.007) (0.008) (0.104)

Sprawl Index (/10) -0.007* -0.004 -0.448*** 
(0.004) (0.006) (0.130)

Local Expenditures net 
of Local Taxes 0.008 -0.043 0.476

(0.021) (0.031) (0.527)
Federal Spending 

Differential 0.516* 0.176 -4.079
(0.276) (0.414) (5.246)

Constant -0.192*** 0.456*** -0.148* 0.519*** 12.159*** -0.089 0.550*** 13.458*** 
(0.048) (0.055) (0.080) (0.067) (3.085) (0.084) (0.135) (1.556)

R-squared 0.15 0.54 0.62 0.67 0.37 0.76 0.67 0.85
Number of Observations 241 241 230 230 230 193 193 193

Robust standard errors shown in parentheses. * p<0.1, ** p<0.05, *** p<0.01. Regressions weighted by the sum of individuals in a city, each 
according to their predicted income in an average city.
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Figure 1: Housing Costs versus Wage Levels across Metro Areas, 2000
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Figure 2: Quality-of-life Estimates: Adjusted vs. Unadjusted
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Figure 3a: Adjusted Quality of Life

Figure 3: Quality of Life and City Size
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Figure 3b: Unadjusted Quality of Life
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State Population Wages
Housing 

Cost
Quality of 

Life QOL Rank
Quality of 

Life QOL Rank
 Hawaii 1,211,717 -0.010 0.431 0.159 1 0.118 5  
 California 33,884,660 0.134 0.435 0.083 2 -0.025 40  
 Vermont 608,387 -0.158 -0.068 0.061 3 0.141 3  
 Colorado 4,300,832 -0.007 0.157 0.060 4 0.046 22  
 Oregon 3,424,928 -0.042 0.089 0.054 5 0.064 15  
 Montana 902,740 -0.246 -0.242 0.047 6 0.186 1  
 Massachusetts 6,353,449 0.103 0.277 0.043 7 -0.034 42  
 Washington 5,894,780 0.030 0.165 0.043 8 0.011 31  
 New Mexico 1,818,615 -0.144 -0.119 0.035 9 0.114 8  
 Arizona 5,133,711 -0.030 0.036 0.029 10 0.039 26  
 Florida 15,986,890 -0.065 -0.019 0.028 11 0.060 18  
 New Jersey 8,416,753 0.189 0.350 0.023 12 -0.101 50  
 Maine 1,275,357 -0.166 -0.188 0.022 13 0.119 4  
 New Hampshire 1,234,816 0.003 0.062 0.021 14 0.013 30  
 Utah 2,230,835 -0.061 -0.047 0.016 15 0.049 20  
 Alaska 626,187 0.059 0.127 0.013 16 -0.027 41  
 New York 18,976,061 0.093 0.166 0.009 17 -0.052 46  
 Rhode island 1,048,463 0.022 0.048 0.006 18 -0.010 35  
 Connecticut 3,408,068 0.153 0.244 0.005 19 -0.092 49  
 Idaho 1,294,016 -0.143 -0.209 0.003 20 0.091 12  
 Wyoming 493,849 -0.183 -0.270 0.002 21 0.115 6  

North Carolina 8 047 735 -0 073 -0 115 -0 002 22 0 044 23

TABLE A2: LIST OF STATES BY ESTIMATED QUALITY OF LIFE
Adjusted Unadjusted

North Carolina 8,047,735 -0.073 -0.115 -0.002 22 0.044 23
 Nevada 2,000,306 0.061 0.079 -0.005 23 -0.041 43  
 South Dakota 753,887 -0.249 -0.402 -0.009 24 0.148 2  
 Virginia 7,080,588 -0.016 -0.051 -0.009 25 0.004 32  
 South Carolina 4,013,644 -0.099 -0.177 -0.010 26 0.054 19  
 District of Columbia 571,753 0.129 0.165 -0.011 . -0.088 .  
 Maryland 5,299,635 0.109 0.129 -0.013 27 -0.077 48  
 Wisconsin 5,357,182 -0.054 -0.133 -0.018 28 0.021 29  
 Illinois 12,417,190 0.045 0.013 -0.020 29 -0.042 44  
 Nebraska 1,709,804 -0.181 -0.329 -0.020 30 0.099 10  
 Arkansas 2,672,286 -0.186 -0.346 -0.023 31 0.099 9  
 Delaware 783,216 0.046 -0.002 -0.026 32 -0.047 45  
 Missouri 5,595,490 -0.110 -0.245 -0.028 33 0.049 21  
 Iowa 2,923,345 -0.146 -0.300 -0.028 34 0.071 13  
 Tennessee 5,688,335 -0.100 -0.231 -0.028 35 0.042 24  
 Oklahoma 3,450,058 -0.186 -0.365 -0.030 36 0.095 11  
 Louisiana 4,469,586 -0.105 -0.251 -0.033 37 0.042 25  
 Kansas 2,687,110 -0.138 -0.301 -0.033 38 0.062 17  
 Georgia 8,186,187 -0.015 -0.125 -0.036 39 -0.016 39  
 Texas 20,848,171 -0.034 -0.155 -0.037 40 -0.005 33  
 Ohio 11,353,531 -0.024 -0.148 -0.039 41 -0.012 36  
 Minnesota 4,912,048 -0.024 -0.147 -0.039 42 -0.013 38  
 North Dakota 642,412 -0.230 -0.464 -0.041 43 0.114 7  
 Pennsylvania 12,275,624 -0.027 -0.161 -0.043 44 -0.013 37  
 Indiana 6,081,521 -0.039 -0.185 -0.045 45 -0.007 34  
 Michigan 9,935,711 0.033 -0.080 -0.046 46 -0.054 47  
 Alabama 4,446,543 -0.112 -0.309 -0.050 47 0.035 27  
 Kentucky 4,040,856 -0.110 -0.321 -0.055 48 0.030 28  
 Mississippi 2,844,004 -0.164 -0.403 -0.055 49 0.063 16  
 West Virginia 1,809,034 -0.175 -0.444 -0.064 50 0.064 14  



Observations Mean Std Dev Min Max

Heating-Degree Days (1000s) 239 4.221 2.039 0.173 9.687

Cooling-Degree Days (1000s) 239 1.344 0.948 0.059 4.218

Sunshine (fraction possible) 232 0.606 0.086 0.410 0.900

Precipitation (10s of inches) 239 3.920 1.321 0.399 6.637

TABLE A3: DESCRIPTIVE STATISTICS ON INDIVIDUAL AMENITIES FOR CITIES

Proximity to Coast (salt or fresh water) 241 0.592 0.493 0.000 1.000

Violent Crimes per Capita 241 0.005 0.002 0.000 0.011

Median Air Quality Index (/100) 224 0.495 0.127 0.040 0.970

Restaurants and Bars per Capita 239 1.426 0.276 0.655 4.030

Places Rated Arts & Culture Index (/100) 240 0.815 0.241 0.000 1.000

Residential Land Use Regulatory Index 213 0.251 0.682 -1.677 4.103

Sprawl Index (/10) 239 4.00 0.99 2.07 7.33

Local Expenditures net of Local Taxes 241 0.000 0.159 -0.743 0.609

Federal Spending Differential 241 -0.002 0.009 -0.030 0.054
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Figure A1: Linear vs Quadratic Approximation of Quality of Life 
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Table A2: Housing-Cost Measure versus Rent
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Table A3: Ownership Rates versus the Housing-Price-to-Rent Ratio

Dallas, TX

New York, NY

Los Angeles, CA

Boston, MA
San Francisco, CA

Seattle, WA

San Diego, CA

Honolulu, HI

Sioux Falls, SD

Lexington, KY

Salinas, CA

Santa Barbara, CA

0.
4

0.
5

-0.2 0.0 0.2 0.4
Log Housing-Price/Rent Ratio

CITY SIZE MSA, pop>5,000,000 Average = .583 (.012)

MSA, pop>1,500,000 MSA, pop>500,000 Linear Fit: Slope = -.189 (.085)

MSA, pop<500,000 Non-MSA part of state Quadratic Fit


