
 
Appendix D. 
Nonsampling and Sampling Errors  
 
All full sample estimates and split sample estimates1 from the American Housing Survey (AHS), 
except for sample size, are estimates. As in other surveys, errors come primarily from the 
following sources: 
 
 Incomplete data. Incomplete data are adjusted by assuming that the respondents are 

similar to those not answering and the size of these errors is estimated, to include 
coverage errors and missing data. 

 
 Wrong answers. The U.S. Census Bureau does not adjust for wrong answers and does not 

estimate the size of the errors. 
 
 Sampling Variability. Sampling errors are not adjusted and the size of the error is 

estimated.   
 
Incomplete data and wrong answers are usually the largest source of errors, larger than sampling 
errors. For example, in the American Housing Survey-National (AHS-N), the changes in 
weighting in 1991 and 2003 corrected some of the error due to incomplete data; that one correction 
averaged 2.5 percent in 1991 and 1.0 percent in 2003. Worse errors from incomplete data and from 
wrong answers apply to some items, discussed below.  Additional information on the quality of 
AHS data can be obtained from the U.S. Census Bureau, American Housing Survey: A Quality 
Profile, Series H121/95-1. 
 
INCOMPLETE DATA 
 
Coverage errors.  Because of deficiencies with sampling lists, the housing units in the AHS do 
not represent all housing units in the country. The Census Bureau attempts to compensate for the 
deficiencies by adjusting the raw numbers from the survey proportionally so that the published 
numbers match independent estimates of the total number of housing units.  See Appendix B, 
“Independent Total Housing Unit Adjustment”.   
 
Missing data.  Some people refuse to answer some or all of the questions and some people do not 

1From Appendix B, Split Sample Modules: In 2013, two modules, “Disaster Planning and Public Transportation” and 
“Neighborhood and Collective Efficacy” were added to the interview.  The entire sample was randomly split in half, and each 
group was asked questions from one of these two modules.  Since the sample was split, weights specific to these modules were 
calculated; thus, three sets of weights were calculated:   

• The first set of weights was applicable to all characteristics except those pertaining to the two modules, 
• The second set was applicable to characteristics related to the first split-sample module, 
• The third set was applicable to characteristics related to the second split-sample module. 
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know the answers to all of the questions.  When entire interviews are missing, survey estimates 
are adjusted for them by assuming that they are similar to some group of housing units that did 
report data.  With this assumption, housing units that responded are adjusted accordingly to 
account for non-response.  This assumption is never exactly true, although it is usually better than 
ignoring the housing units that were not interviewed (see Appendix B, “Noninterview 
Adjustment”).   
 
Incompleteness or “missing answers”, also known as item nonresponse, can cause large errors.  
For example, if 10 percent of housing units did not respond to a particular question, they represent 
about 13.2 million housing units (there are about 132 million housing units in the U.S.).  For each 
case of item nonresponse, other similar interview answers are used to represent those missing 
interview answers; this is, for most missing answers, an answer from a similar household is 
copied2.  For other items not recorded in the interview, "Not reported" is used as an answer 
category.  The items with the most missing data are primarily those that people forget or consider 
personal: mortgages, other housing costs, and income.  
 
It is not surprising that large biases, as shown in Table D-2, are possible when the survey has data 
for only 50 to 90 percent of housing units for particular items. Readers should be wary of items 
with highly incomplete data.3 
 
Rates of completeness were not computed for 2013.  Table D-2 in Appendix D of American 
Housing Survey for the U.S. in 1995 gives the completeness rates for 1995.  Due to the change in 
data collection methodology, the rates for 2013 may be higher or lower than in the past.  
However, the items that were most incomplete in 1995 are probably still most incomplete for 2013. 
 

Table D-1. Poorly Covered Units 
 

 
Type of Unit 

 
Type of Deficiency 

 
Manufactured/mobile homes, boats, 
and recreational vehicles (RVs) 

 
No coverage of new manufactured/mobile 
home parks, new marinas, and new RV parks 
since April 1980 for AHS-N in areas where 
addresses are complete and permits are 

2Hot deck imputation is used: missing answers are copied from the most recently processed similar household for the household 
with the missing items. 

3Statistical note: The November 1990 paper, How Response Error, Missing Data and Undercoverage Bias Survey Data, estimates 
that 90 percent of errors from incomplete data are less than: 1.645 x (.0012 x U + .0363 x (lesser of A or U-A)) where A is any count 
from the AHS and U is the total number of housing units in the U.S. or metropolitan area (both in thousands, result also in 
thousands).  Weights are adjusted to reduce these errors, but it is not known how much error remains.  How Response Error, 
Missing data and Undercoverage Bias Survey Data, order number HUD-6458, is available by e-mailing helpdesk@huduser.org or 
calling 800-245-2691. 
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required for new construction. 

 
Conventional new construction in 
permit issuing areas 

 
No coverage of permits issued fewer than 8 
months before interviewing or housing units 
built without permits where permits are 
required.  In addition, eligible units could be 
missed and ineligible units included because 
of incorrect answers to questions used to 
screen out ineligible units. 

 
New construction in special places  
(for example, college campuses, 
prisons) 

 
Not covered in either permit-issuing or 
nonpermit-issuing areas. 

 
Group quarters and houses moved in 

 
Eligible units could be missed because of 
incorrect answers to questions used to screen 
out ineligible units. 

 
Conversions from nonresidential units 

 
Minimal coverage of nonresidential units in 
buildings with no living quarters at the time of 
the 1980 census that converted to housing 
units by 1991 (and no coverage since 1991) in 
areas where addresses are complete and 
permits are required for new construction. 

 
Within-structure additions 

 
Some extra apartments created illegally or 
occupied by fugitives are probably missed 
because people do not report them for fear of 
penalties. 

 
Whole structure additions not covered 
by permit sampling 

 
These units are chosen with the aid of 
screening questions.  Eligible units could be 
missed and ineligible units included because 
of incorrect answers to the screening 
questions. 

 
Change over time.  Several aspects of the AHS make estimates of change from previous data 
unreliable.  These changes may elicit different answers from the past, even if nothing changed in 
the housing unit.  Some examples of changes that may have affected answers include: 
 
· Question wording  
· Order of questions 
· Switch from paper to computer questionnaire in 1997 
· Lack of Spanish questionnaire, prior to 2009 
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WRONG ANSWERS 
 
Wrong answers happen because people misunderstand questions, cannot recall the correct answer, 
or do not want to give the right answer.  Table 1 in Appendix D of the American Housing Survey 
for the United States in 1995 shows inconsistency rates for items.  These results are from 1995, 
but the inconsistency rates for 2013 are probably similar. 
 
SAMPLING ERRORS 

Sampling errors definition.  Error from sampling reflects how estimates from a sample vary from 
the actual value.  (Note: "Actual value" means the value derived if all housing units had been 
interviewed under the same conditions, rather than only a sample).  A confidence interval is a 
range that contains the actual value with a specified probability.  The range of nonsampling error 
is usually larger than this confidence interval.  AHS utilizes three approaches to providing 
sampling errors: 
 

• By publishing 2013 Standard Error Tables which provides a standard error value for each 
and every estimation cell in the AHS 2013 Metro Summary Tables; 

• Providing Replicate Weights in the Public Use File (PUF) to allow users to calculate their 
own sampling errors they see fit; and 

• By providing Generalized Variance Formulas (GVFs), so that a user can calculate 
sampling errors for any other estimate not provided in the 2013 Standard Error Tables.  
Note that using GVFs may be an overestimate, or a “conservative” estimate of sampling 
errors (Table D-4). 

 
Counts.   Most numbers from the AHS are counts of housing units (for example, units with 
basements or units with an elderly person).  These counts have variation due to the sample 
selection methodology that we describe as the sampling errors.  As with the other types of errors, 
readers should be wary of numbers with large errors from sampling.  
 
Tables D-3a and D-3b give a convenient list of associated sample estimates and standard errors for 
each of the 2013 AHS-MS metropolitan areas.  For numbers not in Tables D-3a and D-3b use the 
appropriate formula from Table D-4 for the applicable 2013 AHS-MS metropolitan area.  In each 
formula, “A” is the estimate (a count of housing units in thousands) from the AHS.  Remember 
that in any case that the total error is larger than sampling error. 
 
The error from sampling is approximated using the following formula for constructing a 
90-percent confidence interval:     
 

1.645 × �. 0300 × A −  0.000299 × A2 
 
For example, suppose there were an estimated 688,000 owner-occupied housing units in the 
Baltimore, MD MSA (that is, A=688).  The error from sampling for a 90 percent confidence 
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interval for those 688,000 owner-occupied housing units is:     
 

1.645 × �0.300 × 688 − 0.000299 × 6882 = 13 
 
The 90-percent confidence interval can then be formed by adding and subtracting this error to the 
survey estimate of 688 (that is, 688 plus or minus 13).  Statements such as "the actual value is in 
the range 688 plus or minus 13 (675 to 701)," are right 90 percent of the time and wrong 10 percent 
of the time.4           
 
Numbers in the publication are printed in thousands, so 688 means 688,000.  The formulas are 
designed to use numbers directly from the publication; do not include zeros.  The result is also in 
thousands, so 13 means 13,000.  
 
Percents.   Any subgroup can be shown as a percent of a larger group.  For AHS-MS 
metropolitan areas, use the appropriate formula in table D-4.  In each formula, p is the percent and 
A is the base of the percent in thousands.   
 
For example, suppose that of the 688,000 owner-occupied housing units in the Baltimore MSA, 
40% were 3-bedroom units.  The error from sampling for a 90 percent confidence interval for 40 
percent of 687.722 (meaning 688,000) is: 
 

1.645 × �0.300 × 40 × (100 − 40)
688

= 1.7 

 
 
Statements such as "the actual percent is in the range 38.3 percent to 41.7 percent" are right 90 
percent of the time. 
 
This formula is an overestimate for most items.  To get a more accurate estimate for AHS-MS, 
use the appropriate formula from the Percents column for specified domain from Table D-4.5 

 
Note that when a ratio C/D is computed where C is not a subgroup of D (for example, the number 
of Hispanics as a ratio of the number of Blacks), the error from sampling is different.6 

4The formula in the text is based on 1.645 times the standard error from sampling.  This formula gives “90-percent 
confidence interval errors.” For 95-percent confidence interval errors, multiply by 1.96 instead of 1.645; for 99-percent 
confidence, multiply by 2.576 instead of 1.645. 

5This formula is actually 1.645 × �𝑝𝑝(100− 𝑝𝑝)/𝑛𝑛, since 0.300/A adjusts the data to the effective sample size. 
 
6The error from sampling for a 90 percent confidence interval for a ratio C/D is: 
 

C D⁄ �(error for C C⁄ )2 + (error for D D⁄ )2 
American Housing Survey for Selected Metropolitan Areas: 2013                     Appendix D-5 
U.S. Department of Housing and Urban Development and U.S. Census Bureau 

 
 

                                                 



 
Medians.   The steps in Table D-5 calculate the error from sampling for a 90 percent confidence 
interval for medians.  This is an approximation of the error. 
 
For small bases, the confidence interval on medians cannot be estimated reliably. To estimate a 
median’s sampling error more accurately, use Table D-6 to find the sampling error on 50 percent 
and apply it to compute the 90 percent confidence interval for the median. 
 
Differences.   Two numbers from the AHS, like 210 and 324, or 34 percent and 55 percent, have 
a “statistically significant” difference if their ranges of error from sampling for a 90 percent 
confidence interval do not overlap.7 
 
Formulas for error from sampling.   The letter “A” in the formulas in Tables D-4, D-5, and D-6 
represents a number (a count of housing units in thousands) from AHS (see “Sampling Errors” text 
for an example of how “A” is used).   
 
For a 90 percent confidence interval on zero for the 2013 AHS-MS, refer to table D-3 (D-3a for 
full sample and D-3b for split sample) where the size of the estimate is zero.  If a formula gives an 
error smaller than the error for zero, use the error for zero. 
 
The formulas in this appendix give the errors for a 90 percent confidence interval.  For a 95 
percent confidence interval, multiply by 1.960 instead of 1.645.  For a 99 percent confidence 
interval, multiply by 2.576 instead of 1.645. 
 
Some domains did not have enough sample to generate an accurate GVF.  As a result, in table 
D-4, domains with less than 100 housing units have been suppressed.  
 
Replicate Weights.   For the 2013 AHS-MS, for the first time, a file of replicate weights is 
provided at http://www.census.gov/programs-surveys/ahs/data.html.  Additionally, this website 
provides a detailed explanation on how to use the replicate weight file. This file is merged with the 
Public Use File to calculate the exact errors used to calculate confidence intervals.  These 
replicate weights simulate the drawing of multiple samples from the population; these multiple 

 
when the error for C should be interpreted as the error for a 90 percent confidence interval for C.  Likewise, the error for 
D should be interpreted as the error for a 90 percent confidence interval for D. 
 
 
7 When ranges of error from sampling for a 90 percent confidence interval do overlap, numbers are still statistically 
different if the result of subtracting one from the other is more than:  
 

�(error for first number)2 + (error for second number)2 
 
The error for the first and second numbers should be interpreted as the error for a 90 percent confidence interval for the 
first and second numbers respectively. 
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simulations are used to estimate the variability observed in repeated sampling.  Note that one 
year’s replicate weight file is specific to that year, and the replicate weights are not used to 
calculate population estimates. 
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Table D-2.  Errors for Incomplete Data Bias: 2013 AHS-MSAs, using 1995 model 

(Full Sample and Split Sample) 
(Numbers in thousands) 

 

Size of 
estimate 

Baltimore, 
MD 

Boston, 
MA 

Chicago, 
IL Detroit, MI 

Hartford, 
CT 

Houston, 
TX Miami, FL 

Minneapolis, 
MN 

0 2.3 2.4 6.7 3.8 0.9 4.7 4.9 2.7 
10 2.9 3.0 7.3 4.4 1.5 5.3 5.5 3.3 

100 8.2 8.3 12.7 9.8 6.9 10.7 10.9 8.7 
250 17.2 17.3 21.6 18.8 13.9 19.7 19.8 17.6 
500 32.1 32.2 36.5 33.7   34.6 34.7 32.6 
750 25.7 29.2 51.5 48.6   49.5 49.7 39.9 

1,000 10.8 14.2 66.4 60.2   64.4 64.6 24.9 
2,000     89.5 

 
  28.1 33.1   

3,000     29.8           
3,387     6.7           

 

Size of 
estimate 

New York, 
NY 

Northern 
NJ 

Oklahoma 
City, OK 

Philadelphia, 
PA 

Rochester, 
NY 

San 
Antonio, 

TX 
Seattle, 

WA 
Tampa, 

FL 
0 10.0 5.4 1.1 4.2 0.9 1.7 2.9 2.7 

10 10.6 6.0 1.7 4.8 1.5 2.3 3.5 3.3 
100 16.0 11.4 7.1 10.2 6.9 7.7 8.9 8.7 
250 25.0 20.3 16.0 19.2 13.9 16.6 17.9 17.6 
500 39.9 35.3 3.9 34.1   23.0 32.8 32.5 
750 54.8 50.2 

 
49.0   8.0 46.9 39.3 

1,000 69.7 65.1 
 

64.0   
 

32.0 24.3 
2,000 129.5  49.2 

 
13.3   

  
  

3,000 134.2   
 

          
4,000 74.5               
5,000 14.8               
5,079 10.1               
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Size of 
estimate 

Washington, 
DC 

Orlando, 
FL 

Las 
Vegas, 

NV 
Nashville, 

TN Austin, TX 
Jacksonville, 

FL 
Louisville, 

KY-IN 
Richmond, 

VA 
0 4.5 1.9 1.7 1.3 1.5 1.2 1.1 1.1 

10 5.0 2.5 2.3 1.9 2.0 1.8 1.7 1.7 
100 10.4 7.9 7.7 7.3 7.4 7.2 7.1 7.0 
250 19.4 16.8 16.6 16.3 16.4 16.1 16.0 16.0 
500 34.3 29.1 22.8 12.2 15.5 7.5 4.9 3.3 
750 49.2 14.1 7.8   0.6       

1,000 64.2               
2,000 19.7               
2,255 4.5               

 

Size of 
estimate Tucson, AZ 

0 0.9 
10 1.5 

100 6.9 
250 12.6 
446 0.9 
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Table D-3a.   Errors from Sampling:  2013 AHS-MSAs (Full Sample) 

(Numbers in thousands) 
 

Size of 
estimate 

Baltimore, 
MD 

Boston, 
MA 

Chicago, 
IL Detroit, MI 

Hartford, 
CT 

Houston, 
TX Miami, FL 

Minneapolis, 
MN 

0 0.7 0.8 3.1 2.1 0.3 1.6 1.8 0.8 
1 0.9 0.9 1.9 1.6 0.5 1.4 1.5 1.0 
5 2.0 2.1 4.2 3.5 1.2 3.1 3.2 2.2 

10 2.8 3.0 6.0 4.9 1.7 4.3 4.6 3.1 
25 4.4 4.7 9.5 7.8 2.7 6.9 7.2 4.8 
50 6.1 6.5 13.4 11.0 3.7 9.6 10.2 6.8 

100 8.5 9.0 18.9 15.5 4.9 13.5 14.2 9.4 
300 13.2 14.2 32.4 26.4 5.7 22.3 23.6 14.9 
500 14.9 16.2 41.4 33.5 (N/A) 27.4 29.0 17.4 
700 14.6 16.2 48.5 39.0 (N/A) 30.7 32.5 18.0 
900 12.3 14.3 54.4 43.4 (N/A) 32.7 34.7 17.1 

1,100 5.9 9.2 59.5 47.2 (N/A) 33.6 35.9 14.4 
1,300 (N/A) (N/A) 64.0 50.3 (N/A) 33.6 36.0 8.1 
1,500 (N/A) (N/A) 67.9 52.9 (N/A) 32.6 35.2 (N/A) 
1,700 (N/A) (N/A) 71.5 55.2 (N/A) 30.6 33.4 (N/A) 
1,900 (N/A) (N/A) 74.7 57.1 (N/A) 27.3 30.4 (N/A) 
2,100 (N/A) (N/A) 77.5 (N/A) (N/A) 22.2 25.7 (N/A) 
2,300 (N/A) (N/A) 80.1 (N/A) (N/A) 13.2 18.2 (N/A) 
2,500 (N/A) (N/A) 82.5 (N/A) (N/A) (N/A) (N/A) (N/A) 
2,700 (N/A) (N/A) 84.6 (N/A) (N/A) (N/A) (N/A) (N/A) 
2,900 (N/A) (N/A) 86.4 (N/A) (N/A) (N/A) (N/A) (N/A) 
3,000 (N/A) (N/A) 87.3 (N/A) (N/A) (N/A) (N/A) (N/A) 
3,300 (N/A) (N/A) 89.6 (N/A) (N/A) (N/A) (N/A) (N/A) 
4,000 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
5,000 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 

 

Size of 
estimate New York, NY 

Northern 
NJ 

Oklahoma 
City, OK 

Philadelphia, 
PA 

Rochester, 
NY 

San 
Antonio, 

TX 
Seattle, 

WA 
Tampa, 

FL 
0 3.2 2.3 0.3 1.6 0.3 0.4 1.0 0.9 
1 1.9 1.6 0.6 1.4 0.5 0.7 1.1 1.0 
5 4.3 3.7 1.3 3.1 1.2 1.6 2.4 2.3 

10 6.1 5.2 1.8 4.4 1.7 2.2 3.4 3.2 
25 9.6 8.2 2.8 6.9 2.6 3.4 5.4 5.1 
50 13.6 11.7 3.9 9.7 3.6 4.8 7.6 7.1 

100 19.2 16.5 5.2 13.7 4.8 6.6 10.5 9.9 
300 33.0 28.7 6.7 23.5 5.5 9.7 16.8 15.7 
500 42.1 37.3 3.9 29.8 (N/A) 10.1 19.8 18.2 
700 49.3 44.4 (N/A) 34.8 (N/A) 7.9 20.9 18.9 
900 55.4 50.5 (N/A) 38.8 (N/A) (N/A) 20.5 17.9 

1,100 60.6 56.2 (N/A) 42.3 (N/A) (N/A) 18.4 14.9 
1,300 65.2 61.3 (N/A) 45.2 (N/A) (N/A) 13.8 7.8 
1,500 69.2 66.2 (N/A) 47.7 (N/A) (N/A) (N/A) (N/A) 
1,700 72.9 70.8 (N/A) 49.9 (N/A) (N/A) (N/A) (N/A) 
1,900 76.2 75.2 (N/A) 51.8 (N/A) (N/A) (N/A) (N/A) 
2,100 79.1 79.5 (N/A) 53.5 (N/A) (N/A) (N/A) (N/A) 
2,300 81.8 83.6 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
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2,500 84.3 87.5 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,700 86.5 91.4 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,900 88.5 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
3,000 89.4 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
3,300 91.8 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
4,000 96.1 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
5,000 98.8 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 

 

Size of 
estimate 

Washington, 
DC 

Orlando, 
FL 

Las 
Vegas, 

NV 
Nashville, 

TN Austin, TX 
Jacksonville, 

FL 
Louisville, 

KY-IN 
Richmond, 

VA 
0 1.5 0.6 0.5 0.4 0.5 0.3 0.3 0.3 
1 1.3 0.8 0.8 0.7 0.8 0.6 0.6 0.6 
5 3.0 1.8 1.7 1.6 1.7 1.4 1.4 1.4 

10 4.2 2.5 2.4 2.3 2.4 2.0 2.0 1.9 
25 6.7 4.0 3.8 3.5 3.7 3.1 3.1 3.0 
50 9.4 5.5 5.3 4.9 5.1 4.2 4.3 4.1 

100 13.1 7.6 7.3 6.7 7.0 5.7 5.7 5.5 
300 21.6 11.5 10.8 9.4 10.0 7.7 7.5 7.0 
500 26.5 12.4 11.2 8.3 9.5 5.9 4.7 3.5 
700 29.5 11.0 8.7 (N/A) 4.2 (N/A) (N/A) (N/A) 
900 31.2 5.8 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 

1,100 31.9 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
1,300 31.5 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
1,500 30.2 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
1,700 27.6 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
1,900 23.4 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,100 16.4 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,300 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,500 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,700 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,900 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
3,000 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
3,300 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
4,000 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
5,000 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 

 
Size of 

estimate Tucson, AZ 
0 0.3 
1 0.6 
5 1.3 

10 1.8 
25 2.8 
50 3.8 

100 5.0 
300 5.6 
500 (N/A) 
700 (N/A) 
900 (N/A) 

1,100 (N/A) 
1,300 (N/A) 
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1,500 (N/A) 
1,700 (N/A) 
1,900 (N/A) 
2,100 (N/A) 
2,300 (N/A) 
2,500 (N/A) 
2,700 (N/A) 
2,900 (N/A) 
3,000 (N/A) 
4,000 (N/A) 
5,000 (N/A) 

 
 
 
Table D-3b.   Errors from Sampling:  2013 AHS-MSAs (Split Sample) 

(Numbers in thousands) 
 

Size of 
estimate 

Baltimore, 
MD 

Boston, 
MA 

Chicago, 
IL Detroit, MI 

Hartford, 
CT 

Houston, 
TX Miami, FL 

Minneapolis, 
MN 

0 1.4 1.6 5.3 3.5 0.6 3.5 3.7 1.7 
1 1.3 1.4 2.5 2.0 0.8 2.0 2.1 1.4 
5 2.9 3.1 5.6 4.5 1.8 4.6 4.7 3.2 

10 4.0 4.4 7.9 6.4 2.5 6.4 6.6 4.5 
25 6.3 6.9 12.5 10.1 4.0 10.2 10.4 7.1 
50 8.9 9.6 17.7 14.3 5.4 14.3 14.7 9.9 

100 12.2 13.3 25.0 20.2 7.2 20.0 20.5 13.8 
300 19.1 20.9 43.2 34.9 8.5 33.1 34.0 21.9 
500 21.5 23.8 55.7 44.9 (N/A) 40.6 41.9 25.6 
700 21.1 23.8 65.7 53.0 (N/A) 45.4 47.0 26.6 
900 17.8 20.9 74.3 60.0 (N/A) 48.4 50.2 25.3 

1,100 8.5 13.4 81.9 66.2 (N/A) 49.8 51.8 21.3 
1,300 (N/A) (N/A) 88.8 71.7 (N/A) 49.7 52.0 12.1 
1,500 (N/A) (N/A) 95.2 76.9 (N/A) 48.3 50.9 (N/A) 
1,700 (N/A) (N/A) 101.0 81.6 (N/A) 45.3 48.3 (N/A) 
1,900 (N/A) (N/A) 106.5 86.1 (N/A) 40.3 43.9 (N/A) 
2,100 (N/A) (N/A) 111.7 (N/A) (N/A) 32.6 37.2 (N/A) 
2,300 (N/A) (N/A) 116.6 (N/A) (N/A) 19.1 26.4 (N/A) 
2,500 (N/A) (N/A) 121.2 (N/A) (N/A) (N/A) (N/A) (N/A) 
2,700 (N/A) (N/A) 125.6 (N/A) (N/A) (N/A) (N/A) (N/A) 
2,900 (N/A) (N/A) 129.8 (N/A) (N/A) (N/A) (N/A) (N/A) 
3,000 (N/A) (N/A) 131.9 (N/A) (N/A) (N/A) (N/A) (N/A) 
3,300 (N/A) (N/A) 137.7 (N/A) (N/A) (N/A) (N/A) (N/A) 
4,000 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
5,000 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 

 

Size of 
estimate 

New York, 
NY 

Northern 
NJ 

Oklahoma 
City, OK 

Philadelphia, 
PA 

Rochester, 
NY 

San 
Antonio, 

TX 
Seattle, 

WA 
Tampa, 

FL 
0 6.2 4.1 0.6 3.2 0.6 1.0 2.3 1.9 
1 2.7 2.2 0.9 1.9 0.8 1.1 1.6 1.5 
5 6.0 4.9 1.9 4.4 1.8 2.4 3.7 3.3 

10 8.5 7.0 2.7 6.2 2.5 3.4 5.2 4.7 
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25 13.5 11.0 4.2 9.7 3.9 5.3 8.1 7.3 
50 19.0 15.6 5.8 13.7 5.4 7.3 11.4 10.3 

100 26.9 22.1 7.7 19.4 7.1 10.0 15.8 14.2 
300 46.3 38.4 10.0 33.4 8.2 14.9 25.3 22.6 
500 59.5 49.8 5.6 42.9 (N/A) 15.4 29.8 26.3 
700 70.0 59.1 (N/A) 50.5 (N/A) 12.1 31.5 27.3 
900 79.0 67.3 (N/A) 57.0 (N/A) (N/A) 30.8 25.8 

1,100 86.8 74.7 (N/A) 62.7 (N/A) (N/A) 27.6 21.5 
1,300 93.9 81.5 (N/A) 67.7 (N/A) (N/A) 20.8 11.4 
1,500 100.3 87.9 (N/A) 72.3 (N/A) (N/A) (N/A) (N/A) 
1,700 106.1 93.9 (N/A) 76.6 (N/A) (N/A) (N/A) (N/A) 
1,900 111.5 99.7 (N/A) 80.5 (N/A) (N/A) (N/A) (N/A) 
2,100 116.6 105.2 (N/A) 84.1 (N/A) (N/A) (N/A) (N/A) 
2,300 121.3 110.5 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,500 125.7 115.6 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,700 129.9 120.6 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,900 133.8 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
3,000 135.6 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
3,300 140.9 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
4,000 151.7 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
5,000 163.9 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 

 

Size of 
estimate 

Washington, 
DC 

Orlando, 
FL 

Las 
Vegas, 

NV 
Nashville, 

TN Austin, TX 
Jacksonville, 

FL 
Louisville, 

KY-IN 
Richmond, 

VA 
0 3.2 1.1 1.1 0.9 1.0 0.7 0.7 0.7 
1 1.9 1.2 1.1 1.0 1.1 0.9 0.9 0.9 
5 4.3 2.6 2.5 2.3 2.4 2.0 2.0 2.0 

10 6.1 3.6 3.5 3.2 3.3 2.8 2.8 2.8 
25 9.6 5.7 5.5 5.0 5.2 4.4 4.4 4.3 
50 13.6 8.0 7.7 6.9 7.3 6.1 6.1 5.9 

100 18.9 11.0 10.5 9.4 9.9 8.2 8.2 7.9 
300 31.3 16.6 15.6 13.1 14.2 11.0 10.7 10.1 
500 38.2 17.9 16.1 11.7 13.4 8.4 6.7 5.1 
700 42.6 15.9 12.6 (N/A) 6.0 (N/A) (N/A) (N/A) 
900 45.1 8.4 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 

1,100 46.0 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
1,300 45.5 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
1,500 43.5 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
1,700 39.7 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
1,900 33.6 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,100 23.4 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,300 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,500 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,700 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
2,900 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
3,000 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
3,300 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
4,000 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
5,000 (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) (N/A) 
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Size of 

estimate 
Tucson, 

AZ 
0 0.5 
1 0.8 
5 1.8 

10 2.5 
25 3.9 
50 5.4 

100 7.1 
300 8.0 
500 (N/A) 
700 (N/A) 
900 (N/A) 

1,100 (N/A) 
1,300 (N/A) 
1,500 (N/A) 
1,700 (N/A) 
1,900 (N/A) 
2,100 (N/A) 
2,300 (N/A) 
2,500 (N/A) 
2,700 (N/A) 
2,900 (N/A) 
3,000 (N/A) 
4,000 (N/A) 
5,000 (N/A) 

 
 
 
Tables D-4.  Formulas for 90 Percent Confidence Intervals:  2013 AHS-MS 
 

MSA and Estimate Type 
(Full Sample) 

Counts Percents 

Baltimore, MD   
Owner Occupied…………………………… 1.645 × �(0.300 × 𝐴𝐴) − (0.000299 × 𝐴𝐴2) 1.645 × �(0.300 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.325 × 𝐴𝐴) − (0.000340 × 𝐴𝐴2) 1.645 × �(0.325 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.291 × 𝐴𝐴) − (0.000254 × 𝐴𝐴2) 1.645 × �(0.291 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.350 × 𝐴𝐴) − (0.012440 × 𝐴𝐴2) 1.645 × �(0.350 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
Boston, MA   
Owner Occupied…………………………… 1.645 × �(0.376 × 𝐴𝐴) − (0.000415 × 𝐴𝐴2) 1.645 × �(0.376 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.385 × 𝐴𝐴) − (0.000539 × 𝐴𝐴2) 1.645 × �(0.385 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.330 × 𝐴𝐴) − (0.000274 × 𝐴𝐴2) 1.645 × �(0.330 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.396 × 𝐴𝐴) − (0.020790 × 𝐴𝐴2) 1.645 × �(0.396 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
Chicago, IL   
Owner Occupied…………………………… 1.645 × �(0.940 × 𝐴𝐴) + (0.000106 × 𝐴𝐴2) 1.645 × �(0.940 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(1.013 × 𝐴𝐴) − (0.000133 × 𝐴𝐴2) 1.645 × �(1.013 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(1.335 × 𝐴𝐴) − (0.000132 × 𝐴𝐴2) 1.645 × �(1.335 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(1.160 × 𝐴𝐴) − (0.014540 × 𝐴𝐴2) 1.645 × �(1.160 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
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Table D-4 Cont. (Full Sample) 
   
   
Detroit, MI   
Owner Occupied…………………………… 1.645 × �(0.579 × 𝐴𝐴) + (0.000163 × 𝐴𝐴2) 1.645 × �(0.579 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.594 × 𝐴𝐴) + (0.000296 × 𝐴𝐴2) 1.645 × �(0.594 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.902 × 𝐴𝐴) − (0.000141 × 𝐴𝐴2) 1.645 × �(0.902 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.599 × 𝐴𝐴) + (0.003870 × 𝐴𝐴2) 1.645 × �(0.599 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.674 × 𝐴𝐴) + (0.000027 × 𝐴𝐴2) 1.645 × �(0.674 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
Hartford, CT   
Owner Occupied…………………………… 1.645 × �(0.129 × 𝐴𝐴) − (0.000353 × 𝐴𝐴2) 1.645 × �(0.129 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.121 × 𝐴𝐴) − (0.000491 × 𝐴𝐴2) 1.645 × �(0.121 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.111 × 𝐴𝐴) − (0.000236 × 𝐴𝐴2) 1.645 × �(0.111 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.115 × 𝐴𝐴) − (0.020480 × 𝐴𝐴2) 1.645 × �(0.115 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
Houston, TX   
Owner Occupied…………………………… 1.645 × �(0.807 × 𝐴𝐴) − (0.000390 × 𝐴𝐴2) 1.645 × �(0.807 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.739 × 𝐴𝐴) − (0.000415 × 𝐴𝐴2) 1.645 × �(0.739 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.702 × 𝐴𝐴) − (0.000293 × 𝐴𝐴2) 1.645 × �(0.702 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.750 × 𝐴𝐴) − (0.004260 × 𝐴𝐴2) 1.645 × �(0.750 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Miami, FL   
Owner Occupied…………………………… 1.645 × �(0.776 × 𝐴𝐴) − (0.000295 × 𝐴𝐴2) 1.645 × �(0.776 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.807 × 𝐴𝐴) − (0.000290 × 𝐴𝐴2) 1.645 × �(0.807 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.780 × 𝐴𝐴) − (0.000316 × 𝐴𝐴2) 1.645 × �(0.780 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.909 × 𝐴𝐴) − (0.030270 × 𝐴𝐴2) 1.645 × �(0.909 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
Minneapolis, MN   
Owner Occupied…………………………… 1.645 × �(0.391 × 𝐴𝐴) − (0.000352 × 𝐴𝐴2) 1.645 × �(0.391 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.368 × 𝐴𝐴) − (0.000497 × 𝐴𝐴2) 1.645 × �(0.368 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.350 × 𝐴𝐴) − (0.000255 × 𝐴𝐴2) 1.645 × �(0.350 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.393 × 𝐴𝐴) − (0.015330 × 𝐴𝐴2) 1.645 × �(0.393 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
New York, NY   
Owner Occupied…………………………… 1.645 × �(1.394 × 𝐴𝐴) − (0.000149 × 𝐴𝐴2) 1.645 × �(1.394 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(1.355 × 𝐴𝐴) − (0.000259 × 𝐴𝐴2) 1.645 × �(1.355 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(1.377 × 𝐴𝐴) − (0.000131 × 𝐴𝐴2) 1.645 × �(1.377 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(1.835 × 𝐴𝐴) − (0.000792 × 𝐴𝐴2) 1.645 × �(1.835 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Northern New Jersey   
Owner Occupied…………………………… 1.645 × �(0.848 × 𝐴𝐴) + (0.000226 × 𝐴𝐴2) 1.645 × �(0.848 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.841 × 𝐴𝐴) − (0.000143 × 𝐴𝐴2) 1.645 × �(0.841 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(1.002 × 𝐴𝐴) + (0.000052 × 𝐴𝐴2) 1.645 × �(1.002 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.951 × 𝐴𝐴) − (0.000042 × 𝐴𝐴2) 1.645 × �(0.951 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Oklahoma City, OK 

  
Owner Occupied…………………………… 1.645 × �(0.134 × 𝐴𝐴) − (0.000262 × 𝐴𝐴2) 1.645 × �(0.134 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.129 × 𝐴𝐴) − (0.000285 × 𝐴𝐴2) 1.645 × �(0.129 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.122 × 𝐴𝐴) − (0.000222 × 𝐴𝐴2) 1.645 × �(0.122 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.204 × 𝐴𝐴) − (0.005810 × 𝐴𝐴2) 1.645 × �(0.204 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
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Table D-4 Cont. (Full Sample) 
   
   
Philadelphia, PA   
Owner Occupied…………………………… 1.645 × �(0.654 × 𝐴𝐴) + (0.000159 × 𝐴𝐴2) 1.645 × �(0.654 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.671 × 𝐴𝐴) − (0.000076 × 𝐴𝐴2) 1.645 × �(0.671 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.707 × 𝐴𝐴) − (0.000097 × 𝐴𝐴2) 1.645 × �(0.707 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(1.202 × 𝐴𝐴) − (0.001430 × 𝐴𝐴2) 1.645 × �(1.202 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
 
Rochester, NY 

  

Owner Occupied…………………………… 1.645 × �(0.124 × 𝐴𝐴) − (0.000328 × 𝐴𝐴2) 1.645 × �(0.124 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.114 × 𝐴𝐴) − (0.000439 × 𝐴𝐴2) 1.645 × �(0.114 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.109 × 𝐴𝐴) − (0.000238 × 𝐴𝐴2) 1.645 × �(0.109 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.115 × 𝐴𝐴) − (0.007120 × 𝐴𝐴2) 1.645 × �(0.115 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.107 × 𝐴𝐴) − (0.006290 × 𝐴𝐴2) 1.645 × �(0.107 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
San Antonio, TX 

  
Owner Occupied…………………………… 1.645 × �(0.198 × 𝐴𝐴) − (0.000275 × 𝐴𝐴2) 1.645 × �(0.198 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.193 × 𝐴𝐴) − (0.000304 × 𝐴𝐴2) 1.645 × �(0.193 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.180 × 𝐴𝐴) − (0.000210 × 𝐴𝐴2) 1.645 × �(0.180 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.222 × 𝐴𝐴) − (0.004190 × 𝐴𝐴2) 1.645 × �(0.222 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.218 × 𝐴𝐴) − (0.003510 × 𝐴𝐴2) 1.645 × �(0.218 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Seattle, WA 

  
Owner Occupied…………………………… 1.645 × �(0.467 × 𝐴𝐴) − (0.000405 × 𝐴𝐴2) 1.645 × �(0.467 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.446 × 𝐴𝐴) − (0.000481 × 𝐴𝐴2) 1.645 × �(0.446 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.438 × 𝐴𝐴) − (0.000295 × 𝐴𝐴2) 1.645 × �(0.438 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.566 × 𝐴𝐴) − (0.006820 × 𝐴𝐴2) 1.645 × �(0.566 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Tampa, FL 

  
Owner Occupied…………………………… 1.645 × �(0.424 × 𝐴𝐴) − (0.000384 × 𝐴𝐴2) 1.645 × �(0.424 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.407 × 𝐴𝐴) − (0.000467 × 𝐴𝐴2) 1.645 × �(0.407 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.388 × 𝐴𝐴) − (0.000285 × 𝐴𝐴2) 1.645 × �(0.388 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.552 × 𝐴𝐴) − (0.003730 × 𝐴𝐴2) 1.645 × �(0.552 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.464 × 𝐴𝐴) − (0.010070 × 𝐴𝐴2) 1.645 × �(0.464 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Washington, DC 

  
Owner Occupied…………………………… 1.645 × �(0.740 × 𝐴𝐴) − (0.000401 × 𝐴𝐴2) 1.645 × �(0.740 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.713 × 𝐴𝐴) − (0.000496 × 𝐴𝐴2) 1.645 × �(0.713 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.665 × 𝐴𝐴) − (0.000294 × 𝐴𝐴2) 1.645 × �(0.665 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.795 × 𝐴𝐴) − (0.010390 × 𝐴𝐴2) 1.645 × �(0.795 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Orlando, FL 

  
Owner Occupied…………………………… 1.645 × �(0.253 × 𝐴𝐴) − (0.000271 × 𝐴𝐴2) 1.645 × �(0.253 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.253 × 𝐴𝐴) − (0.000192 × 𝐴𝐴2) 1.645 × �(0.253 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.239 × 𝐴𝐴) − (0.000250 × 𝐴𝐴2) 1.645 × �(0.239 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.263 × 𝐴𝐴) − (0.004460 × 𝐴𝐴2) 1.645 × �(0.263 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.242 × 𝐴𝐴) + (0.006880 × 𝐴𝐴2) 1.645 × �(0.242 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Las Vegas, NV 

  
Owner Occupied…………………………… 1.645 × �(0.249 × 𝐴𝐴) − (0.000277 × 𝐴𝐴2) 1.645 × �(0.310 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.226 × 𝐴𝐴) − (0.000278 × 𝐴𝐴2) 1.645 × �(0.290 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
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Combined Owner, Renter, and Vacant… 1.645 × �(0.222 × 𝐴𝐴) − (0.000260 × 𝐴𝐴2) 1.645 × �(0.290 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.257 × 𝐴𝐴) − (0.005990 × 𝐴𝐴2) 1.645 × �(0.276 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Nashville, TN 

  
Owner Occupied…………………………… 1.645 × �(0.203 × 𝐴𝐴) − (0.000334 × 𝐴𝐴2) 1.645 × �(0.203 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.192 × 𝐴𝐴) − (0.000424 × 𝐴𝐴2) 1.645 × �(0.192 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.192 × 𝐴𝐴) − (0.000281 × 𝐴𝐴2) 1.645 × �(0.192 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.229 × 𝐴𝐴) − (0.006790 × 𝐴𝐴2) 1.645 × �(0.229 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.193 × 𝐴𝐴) − (0.003150 × 𝐴𝐴2) 1.645 × �(0.193 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Austin, TX 

  
Owner Occupied…………………………… 1.645 × �(0.229 × 𝐴𝐴) − (0.000401 × 𝐴𝐴2) 1.645 × �(0.229 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.211 × 𝐴𝐴) − (0.000348 × 𝐴𝐴2) 1.645 × �(0.211 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.209 × 𝐴𝐴) − (0.000285 × 𝐴𝐴2) 1.645 × �(0.209 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.219 × 𝐴𝐴) − (0.005370 × 𝐴𝐴2) 1.645 × �(0.219 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.220 × 𝐴𝐴) − (0.001060 × 𝐴𝐴2) 1.645 × �(0.220 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Jacksonville, FL 

  
Owner Occupied…………………………… 1.645 × �(0.149 × 𝐴𝐴) − (0.000231 × 𝐴𝐴2) 1.645 × �(0.149 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.154 × 𝐴𝐴) − (0.000357 × 𝐴𝐴2) 1.645 × �(0.154 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.144 × 𝐴𝐴) − (0.000237 × 𝐴𝐴2) 1.645 × �(0.144 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.140 × 𝐴𝐴) − (0.003170 × 𝐴𝐴2) 1.645 × �(0.140 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.145 × 𝐴𝐴) + (0.003630 × 𝐴𝐴2) 1.645 × �(0.145 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Louisville, KY-IN 

  
Owner Occupied…………………………… 1.645 × �(0.154 × 𝐴𝐴) − (0.000301 × 𝐴𝐴2) 1.645 × �(0.154 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.158 × 𝐴𝐴) − (0.000269 × 𝐴𝐴2) 1.645 × �(0.158 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.148 × 𝐴𝐴) − (0.000263 × 𝐴𝐴2) 1.645 × �(0.148 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.160 × 𝐴𝐴) − (0.006020 × 𝐴𝐴2) 1.645 × �(0.160 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.159 × 𝐴𝐴) + (0.003450 × 𝐴𝐴2) 1.645 × �(0.159 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Richmond, VA 

  
Owner Occupied…………………………… 1.645 × �(0.146 × 𝐴𝐴) − (0.000319 × 𝐴𝐴2) 1.645 × �(0.146 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.143 × 𝐴𝐴) − (0.000392 × 𝐴𝐴2) 1.645 × �(0.143 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.137 × 𝐴𝐴) − (0.000256 × 𝐴𝐴2) 1.645 × �(0.137 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.133 × 𝐴𝐴) − (0.008800 × 𝐴𝐴2) 1.645 × �(0.133 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.161 × 𝐴𝐴) − (0.000249 × 𝐴𝐴2) 1.645 × �(0.161 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Tucson, AZ 

  
Owner Occupied…………………………… 1.645 × �(0.129 × 𝐴𝐴) − (0.000335 × 𝐴𝐴2) 1.645 × �(0.129 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.140 × 𝐴𝐴) − (0.000458 × 𝐴𝐴2) 1.645 × �(0.140 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.119 × 𝐴𝐴) − (0.000266 × 𝐴𝐴2) 1.645 × �(0.119 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.114 × 𝐴𝐴) − (0.002530 × 𝐴𝐴2) 1.645 × �(0.114 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.135 × 𝐴𝐴) − (0.010450 × 𝐴𝐴2) 1.645 × �(0.135 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 

MSA and Estimate Type 
(Split Sample) 

Counts Percents 

Baltimore, MD   
Owner Occupied…………………………… 1.645 × �(0.623 × 𝐴𝐴) − (0.000584 × 𝐴𝐴2) 1.645 × �(0.623 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.656 × 𝐴𝐴) − (0.000608 × 𝐴𝐴2) 1.645 × �(0.656 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
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Table D-4 Cont. (Split Sample) 
   
Combined Owner, Renter, and Vacant… 1.645 × �(0.606 × 𝐴𝐴) − (0.000529 × 𝐴𝐴2) 1.645 × �(0.606 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.665 × 𝐴𝐴) − (0.002710 × 𝐴𝐴2) 1.645 × �(0.665 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
Boston, MA   
Owner Occupied…………………………… 1.645 × �(0.804 × 𝐴𝐴) − (0.000807 × 𝐴𝐴2) 1.645 × �(0.804 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.787 × 𝐴𝐴) − (0.000961 × 𝐴𝐴2) 1.645 × �(0.787 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.716 × 𝐴𝐴) − (0.000596 × 𝐴𝐴2) 1.645 × �(0.716 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.773 × 𝐴𝐴) − (0.009100 × 𝐴𝐴2) 1.645 × �(0.773 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
 
Chicago, IL   
Owner Occupied…………………………… 1.645 × �(1.968 × 𝐴𝐴) + (0.000164 × 𝐴𝐴2) 1.645 × �(1.968 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(2.072 × 𝐴𝐴) + (0.000022 × 𝐴𝐴2) 1.645 × �(2.072 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(2.319 × 𝐴𝐴) − (0.000059 × 𝐴𝐴2) 1.645 × �(2.319 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(2.492 × 𝐴𝐴) + (0.022025 × 𝐴𝐴2) 1.645 × �(2.492 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
Detroit, MI   
Owner Occupied…………………………… 1.645 × �(1.225 × 𝐴𝐴) + (0.000263 × 𝐴𝐴2) 1.645 × �(1.225 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(1.267 × 𝐴𝐴) + (0.000614 × 𝐴𝐴2) 1.645 × �(1.267 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(1.510 × 𝐴𝐴) − (0.000036 × 𝐴𝐴2) 1.645 × �(1.510 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(1.379 × 𝐴𝐴) + (0.006460 × 𝐴𝐴2) 1.645 × �(1.379 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(1.260 × 𝐴𝐴) + (0.051815 × 𝐴𝐴2) 1.645 × �(1.260 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
Hartford, CT   
Owner Occupied…………………………… 1.645 × �(0.267 × 𝐴𝐴) − (0.000689 × 𝐴𝐴2) 1.645 × �(0.267 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.260 × 𝐴𝐴) − (0.000924 × 𝐴𝐴2) 1.645 × �(0.260 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.245 × 𝐴𝐴) − (0.000523 × 𝐴𝐴2) 1.645 × �(0.245 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.229 × 𝐴𝐴) − (0.012910 × 𝐴𝐴2) 1.645 × �(0.229 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
Houston, TX   
Owner Occupied…………………………… 1.645 × �(1.698 × 𝐴𝐴) − (0.000790 × 𝐴𝐴2) 1.645 × �(1.698 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(1.562 × 𝐴𝐴) − (0.000721 × 𝐴𝐴2) 1.645 × �(1.562 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(1.542 × 𝐴𝐴) − (0.000645 × 𝐴𝐴2) 1.645 × �(1.542 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(1.710 × 𝐴𝐴) − (0.001695 × 𝐴𝐴2) 1.645 × �(1.710 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
   

 
   
Miami, FL   
Owner Occupied…………………………… 1.645 × �(1.632 × 𝐴𝐴) − (0.000667 × 𝐴𝐴2) 1.645 × �(1.632 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(1.589 × 𝐴𝐴) − (0.000654 × 𝐴𝐴2) 1.645 × �(1.589 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(1.625 × 𝐴𝐴) − (0.000658 × 𝐴𝐴2) 1.645 × �(1.625 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(1.894 × 𝐴𝐴) − (0.064390 × 𝐴𝐴2) 1.645 × �(1.894 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
   
Minneapolis, MN   
Owner Occupied…………………………… 1.645 × �(0.807 × 𝐴𝐴) − (0.000658 × 𝐴𝐴2) 1.645 × �(0.807 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.799 × 𝐴𝐴) − (0.000844 × 𝐴𝐴2) 1.645 × �(0.799 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
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Combined Owner, Renter, and Vacant… 1.645 × �(0.758 × 𝐴𝐴) − (0.000551 × 𝐴𝐴2) 1.645 × �(0.758 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.784 × 𝐴𝐴) − (0.001350 × 𝐴𝐴2) 1.645 × �(0.784 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
New York, NY   
Owner Occupied…………………………… 1.645 × �(2.843 × 𝐴𝐴) − (0.000341 × 𝐴𝐴2) 1.645 × �(2.843 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(2.684 × 𝐴𝐴) − (0.000368 × 𝐴𝐴2) 1.645 × �(2.684 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(2.686 × 𝐴𝐴) − (0.000140 × 𝐴𝐴2) 1.645 × �(2.686 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(3.825 × 𝐴𝐴) − (0.000070 × 𝐴𝐴2) 1.645 × �(3.825 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Northern New Jersey   
Owner Occupied…………………………… 1.645 × �(1.708 × 𝐴𝐴) + (0.000212 × 𝐴𝐴2) 1.645 × �(1.708 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(1.758 × 𝐴𝐴) − (0.000098 × 𝐴𝐴2) 1.645 × �(1.758 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(1.794 × 𝐴𝐴) + (0.000073 × 𝐴𝐴2) 1.645 × �(1.794 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(1.970 × 𝐴𝐴) + (0.004260 × 𝐴𝐴2) 1.645 × �(1.970 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Oklahoma City, OK 

  
Owner Occupied…………………………… 1.645 × �(0.279 × 𝐴𝐴) − (0.000541 × 𝐴𝐴2) 1.645 × �(0.279 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.281 × 𝐴𝐴) − (0.000754 × 𝐴𝐴2) 1.645 × �(0.281 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.271 × 𝐴𝐴) − (0.000495 × 𝐴𝐴2) 1.645 × �(0.271 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.420 × 𝐴𝐴) − (0.012055 × 𝐴𝐴2) 1.645 × �(0.420 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.303 × 𝐴𝐴) − (0.002185 × 𝐴𝐴2) 1.645 × �(0.303 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Philadelphia, PA 

  
Owner Occupied…………………………… 1.645 × �(1.352 × 𝐴𝐴) + (0.000144 × 𝐴𝐴2) 1.645 × �(1.352 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(1.368 × 𝐴𝐴) − (0.000057 × 𝐴𝐴2) 1.645 × �(1.368 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(1.399 × 𝐴𝐴) − (0.000073 × 𝐴𝐴2) 1.645 × �(1.399 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(2.088 × 𝐴𝐴) + (0.011200 × 𝐴𝐴2) 1.645 × �(2.088 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Rochester, NY 

  
Owner Occupied…………………………… 1.645 × �(0.259 × 𝐴𝐴) − (0.000625 × 𝐴𝐴2) 1.645 × �(0.259 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.249 × 𝐴𝐴) − (0.000675 × 𝐴𝐴2) 1.645 × �(0.249 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.240 × 𝐴𝐴) − (0.000526 × 𝐴𝐴2) 1.645 × �(0.240 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.235 × 𝐴𝐴) − (0.014495 × 𝐴𝐴2) 1.645 × �(0.235 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.226 × 𝐴𝐴) + (0.006555 × 𝐴𝐴2) 1.645 × �(0.226 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
San Antonio, TX 

  
Owner Occupied…………………………… 1.645 × �(0.420 × 𝐴𝐴) − (0.000540 × 𝐴𝐴2) 1.645 × �(0.420 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.442 × 𝐴𝐴) − (0.000715 × 𝐴𝐴2) 1.645 × �(0.442 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.422 × 𝐴𝐴) − (0.000493 × 𝐴𝐴2) 1.645 × �(0.422 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.448 × 𝐴𝐴) − (0.008420 × 𝐴𝐴2) 1.645 × �(0.448 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.487 × 𝐴𝐴) − (0.000779 × 𝐴𝐴2) 1.645 × �(0.487 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Seattle, WA 

  
Owner Occupied…………………………… 1.645 × �(1.011 × 𝐴𝐴) − (0.000803 × 𝐴𝐴2) 1.645 × �(1.011 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.979 × 𝐴𝐴) − (0.000928 × 𝐴𝐴2) 1.645 × �(0.979 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.990 × 𝐴𝐴) − (0.000667 × 𝐴𝐴2) 1.645 × �(0.990 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(1.119 × 𝐴𝐴) + (0.003140 × 𝐴𝐴2) 1.645 × �(1.119 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Tampa, FL 

  
Owner Occupied…………………………… 1.645 × �(0.871 × 𝐴𝐴) − (0.000643 × 𝐴𝐴2) 1.645 × �(0.871 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.864 × 𝐴𝐴) − (0.000867 × 𝐴𝐴2) 1.645 × �(0.864 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.808 × 𝐴𝐴) − (0.000593 × 𝐴𝐴2) 1.645 × �(0.808 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(1.109 × 𝐴𝐴) − (0.007880 × 𝐴𝐴2) 1.645 × �(1.109 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.920 × 𝐴𝐴) − (0.009065 × 𝐴𝐴2) 1.645 × �(0.920 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
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Table D-4 Cont. (Split Sample) 
 
Washington, DC 

  

Owner Occupied…………………………… 1.645 × �(1.509 × 𝐴𝐴) − (0.000760 × 𝐴𝐴2) 1.645 × �(1.509 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(1.472 × 𝐴𝐴) − (0.000913 × 𝐴𝐴2) 1.645 × �(1.472 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(1.388 × 𝐴𝐴) − (0.000615 × 𝐴𝐴2) 1.645 × �(1.388 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(1.578 × 𝐴𝐴) − (0.008025 × 𝐴𝐴2) 1.645 × �(1.578 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Orlando, FL 

  
Owner Occupied…………………………… 1.645 × �(0.506 × 𝐴𝐴) − (0.000512 × 𝐴𝐴2) 1.645 × �(0.506 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.502 × 𝐴𝐴) − (0.000442 × 𝐴𝐴2) 1.645 × �(0.502 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.497 × 𝐴𝐴) − (0.000520 × 𝐴𝐴2) 1.645 × �(0.497 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.541 × 𝐴𝐴) − (0.008980 × 𝐴𝐴2) 1.645 × �(0.541 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.490 × 𝐴𝐴) + (0.011915 × 𝐴𝐴2) 1.645 × �(0.490 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Las Vegas, NV 

  
Owner Occupied…………………………… 1.645 × �(0.523 × 𝐴𝐴) − (0.000709 × 𝐴𝐴2) 1.645 × �(0.523 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.451 × 𝐴𝐴) − (0.000518 × 𝐴𝐴2) 1.645 × �(0.451 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.462 × 𝐴𝐴) − (0.000541 × 𝐴𝐴2) 1.645 × �(0.462 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.524 × 𝐴𝐴) − (0.004645 × 𝐴𝐴2) 1.645 × �(0.524 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Nashville, TN 

  
Owner Occupied…………………………… 1.645 × �(0.403 × 𝐴𝐴) − (0.000690 × 𝐴𝐴2) 1.645 × �(0.403 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.382 × 𝐴𝐴) − (0.000790 × 𝐴𝐴2) 1.645 × �(0.382 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.380 × 𝐴𝐴) − (0.000557 × 𝐴𝐴2) 1.645 × �(0.380 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.460 × 𝐴𝐴) − (0.000390 × 𝐴𝐴2) 1.645 × �(0.460 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.381 × 𝐴𝐴) − (0.000315 × 𝐴𝐴2) 1.645 × �(0.381 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Austin, TX 

  
Owner Occupied…………………………… 1.645 × �(0.457 × 𝐴𝐴) − (0.000854 × 𝐴𝐴2) 1.645 × �(0.457 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.435 × 𝐴𝐴) − (0.000824 × 𝐴𝐴2) 1.645 × �(0.435 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.419 × 𝐴𝐴) − (0.000571 × 𝐴𝐴2) 1.645 × �(0.419 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.452 × 𝐴𝐴) − (0.011045 × 𝐴𝐴2) 1.645 × �(0.452 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.453 × 𝐴𝐴) − (0.002057 × 𝐴𝐴2) 1.645 × �(0.453 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Jacksonville, FL 

  
Owner Occupied…………………………… 1.645 × �(0.298 × 𝐴𝐴) − (0.000477 × 𝐴𝐴2) 1.645 × �(0.298 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.320 × 𝐴𝐴) − (0.000707 × 𝐴𝐴2) 1.645 × �(0.320 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.297 × 𝐴𝐴) − (0.000490 × 𝐴𝐴2) 1.645 × �(0.297 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.291 × 𝐴𝐴) − (0.000670 × 𝐴𝐴2) 1.645 × �(0.291 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.305 × 𝐴𝐴) − (0.002942 × 𝐴𝐴2) 1.645 × �(0.305 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Louisville, KY-IN 

  
Owner Occupied…………………………… 1.645 × �(0.310 × 𝐴𝐴) − (0.000610 × 𝐴𝐴2) 1.645 × �(0.310 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.326 × 𝐴𝐴) − (0.000774 × 𝐴𝐴2) 1.645 × �(0.326 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.301 × 𝐴𝐴) − (0.000535 × 𝐴𝐴2) 1.645 × �(0.301 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.331 × 𝐴𝐴) − (0.012595 × 𝐴𝐴2) 1.645 × �(0.331 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.321 × 𝐴𝐴) + (0.006253 × 𝐴𝐴2) 1.645 × �(0.321 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Richmond, VA 

  
Owner Occupied…………………………… 1.645 × �(0.299 × 𝐴𝐴) − (0.000599 × 𝐴𝐴2) 1.645 × �(0.299 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.296 × 𝐴𝐴) − (0.000636 × 𝐴𝐴2) 1.645 × �(0.296 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.287 × 𝐴𝐴) − (0.000535 × 𝐴𝐴2) 1.645 × �(0.287 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
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Table D-4 Cont. (Split Sample) 
 
Mobile Homes……………………………… 

 
1.645 × �(0.274 × 𝐴𝐴) − (0.017435 × 𝐴𝐴2) 

 
1.645 × �(0.274 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 

New Construction………………………… 1.645 × �(0.303 × 𝐴𝐴) + (0.000085 × 𝐴𝐴2) 1.645 × �(0.303 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 
Tucson, AZ 

  
Owner Occupied…………………………… 1.645 × �(0.251 × 𝐴𝐴) − (0.000622 × 𝐴𝐴2) 1.645 × �(0.251 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Renter Occupied…………………………… 1.645 × �(0.270 × 𝐴𝐴) − (0.000751 × 𝐴𝐴2) 1.645 × �(0.270 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Combined Owner, Renter, and Vacant… 1.645 × �(0.239 × 𝐴𝐴) − (0.000536 × 𝐴𝐴2) 1.645 × �(0.239 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
Mobile Homes……………………………… 1.645 × �(0.230 × 𝐴𝐴) − (0.005095 × 𝐴𝐴2) 1.645 × �(0.230 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
New Construction………………………… 1.645 × �(0.265 × 𝐴𝐴) − (0.014030 × 𝐴𝐴2) 1.645 × �(0.265 × 𝑝𝑝 × (100− 𝑝𝑝) )/𝐴𝐴 
 

In tables D-5 and D-6, housing cost data are used to calculate the 90 percent confidence interval for medians using 
grouped data (all numbers are in thousands).  The examples use the Combined Owner, Renter, and Vacant universe 
for Richmond, VA. 

 

 Total Housing Units 
Cumulative number of 

housing units 
      

Total 479 - 
Less than $700  139 139 

$700 to $799  30 169 

$800 to $999  73 242 

$1,000 to $1,249  80 322 

$1,250 or more  157 479 

Not reported 59 - 
Median (dollars) $993  - 

  

 

Table D-5.  How to Compute the Error From Sampling for a 90 Percent Confidence Interval for a Median 

Steps for Calculations The formula An example 
How many total units is the median 

based on (in thousands, exclude “not 
reported” and “don’t know”)? 

A 479 

What is the estimated standard error 
of a 50% characteristic with a base 

equaling the total units? 
σ = �0.287(0.5)(1− 0.5)

A
 �

0.287(0.5)(1 − 0.5)

479
= 0.012 

What are the end points of the 
category the median is in? X – Y $800 – 999 

What is the width of this category (in 
dollars, rooms, or whatever the item 

measures)? 
W $200 

American Housing Survey for Selected Metropolitan Areas: 2013                     Appendix D-20 
U.S. Department of Housing and Urban Development and U.S. Census Bureau 

 
 



 
How many housing units are in this 
median category (in thousands)? B 73 

What is the estimated proportion of 
the total units falling in the category 

containing the sample median? 

 

P =
B
A

 
73

479
= 0.15 

Then the standard error from 
sampling for the median is 

approximately: 
𝑠𝑠𝑠𝑠𝑚𝑚𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚𝑛𝑛 =

σ × W

P
 

0.012 × $200

0.15
= $16 

The 90 percent confidence interval for 
the median is: 𝑀𝑀𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚𝑛𝑛 ± 1.645 × 𝑠𝑠𝑠𝑠𝑚𝑚𝑚𝑚𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 $993 ± $26 

 

Table D-6:  Calculation of the 90 Percent Confidence Interval for Medians 

Item Formula Bottom limit example Top limit 
example 

How many total units is the median 
based on (in thousands, exclude “not 

reported”)? 
A 479  

Half the total, for the median (in 
thousands) A/2 239.5  

Error from sampling for 50 percent of 
the base of this median (first line) 1.645 × �0.287(0.5)(1− 0.5)

A
=

0.441
√A

 
0.441

√479
= 0.020  

Multiply this percentage by total units 
to give the error in housing units. 

0.441

√A
× A = 0.441√A 0.020 × 479 = 9.6  

Bottom of error range (second line 
minus fourth line, in thousands) Bbottom 229.9*  

Top of error range (second line plus 
fourth line, in thousands) Btop  249.1* 

*Start adding up the housing units in 
this table, category by category, 

cumulatively from the beginning of the 
table, until you exceed the starred 

number above. What interval does the 
starred number fall in? 

 $800 – 999 $1,000 – 1,249 

How many housing units are in all the 
categories before this one (in 

thousands)? 
C 169 242 

How many housing units are in this 
category (in thousands)? D 73 80 

What is the bottom limit of this category 
(in dollars, rooms, or whatever the item 

measures)? 
E $800 $1,000 

What is the bottom limit of the next 
category (in dollars, rooms, etc.)? F $1,000 $1,250 
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Formula to calculate limits of 
confidence interval 

B − C

D
(F − E) + E 

229.9 − 169

73
(200)

+ 800 

249.1 − 242

80
(250)

+ 1,000 

Limits of confidence interval (in dollars, 
rooms, etc.)  $967 $1,022 

 

*Starting with the starred step, this worksheet is equivalent to interpolation, for those who are familiar with this term. 
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