
The housing crisis
Data challenges and opportunities

Hadley Wickham, Garret Grolemund, 
Dex Gannon, Gabi Quart, Barret Schloekre

Saturday, July 23, 2011



Disclaimer

Some statistics, but more of a focus on 
the data. What you need before you can 
do statistics

You’ll see some extreme, but 
representative, problems.  Almost every 
analysis has a big data preparation 
component.
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1. Motivation & data questions.

2. Three representative data sources.

3. What is a metropolitan area?

4. Collaboration & reproducibility 
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http://www.flickr.com/photos/11164709@N06/3673992165/in/pool-lotsofbubbles
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Pretty obvious! But the data is hard to 
find, hidden behind pay walls, hard to 
use, hard to combine.

Makes it very difficult to make decisions 
based on fact, not anecdotes.

Next: a few examples of the types of 
things you want to be able to explore

Motivation
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Data sources

Texas multiple listing data from the Real 
Estate Center at A&M (sales and average sale price).

New construction data from the census 
(number of single unit dwellings and average price).

Population data, also from the census.

Combined by metropolitan statistical 
area.
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Multiple listing 
service data
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<!-- Insert Main content below -->
<p align="center" class="maintitle">Houston MLS Residential Housing Activity</p>
<p align="center"><img src="binb/slide0020.gif" border=0 alt="Chart"></p>
<p align="center">See also, <a href="hs280a.htm">Annual</a> and <a href="hs280c.htm">Price Distribution</a> Data.</p>
<table border="1" cellspacing="0" cellpadding="3" align="CENTER" bordercolor="#D0D0D0">
<tr align="center" valign="bottom">
<td width="60" bgcolor="#FFFFDD"><b>Date</b></TD>
<td width="60" bgcolor="#FFFFDD"><b>Sales</b></TD>
<td width="90" bgcolor="#FFFFDD"><b>Dollar<BR>Volume</b></TD>
<td width="65" bgcolor="#FFFFDD"><b>Average<BR>Price</b></TD>
<td width="65" bgcolor="#FFFFDD"><b>Median<BR>Price</b></TD>
<td width="65" bgcolor="#FFFFDD"><b>Total<BR>Listings</b></TD>
<td width="65" bgcolor="#FFFFDD"><b>Months<BR>Inventory</b></TD>
</tr>
<tr align="right">
<TD>1990-Jan</TD><TD>2,587</TD><TD>228,313,659</TD><TD>88,300</TD><TD>47,300</TD><TD>23,817</TD><TD>9.3</TD>
</TR>
<tr align="right">
<TD>Feb</TD><TD>2,003</TD><TD>182,314,615</TD><TD>91,000</TD><TD>67,500</TD><TD>24,689</TD><TD>9.6</TD>
</TR>
<tr align="right">
<TD>Mar</TD><TD>2,643</TD><TD>234,158,254</TD><TD>88,600</TD><TD>68,300</TD><TD>25,744</TD><TD>10.0</TD>
</TR>
<tr align="right">
<TD>Apr</TD><TD>2,519</TD><TD>234,787,170</TD><TD>93,200</TD><TD>68,200</TD><TD>26,206</TD><TD>10.1</TD>
</TR>
<tr align="right">
<TD>May</TD><TD>3,103</TD><TD>274,674,699</TD><TD>88,500</TD><TD>67,200</TD><TD>26,886</TD><TD>10.2</TD>
</TR>
<tr align="right">
<TD>Jun</TD><TD>3,315</TD><TD>313,691,112</TD><TD>94,600</TD><TD>71,600</TD><TD>26,519</TD><TD>9.9</TD>
</TR>
<tr align="right">
<TD>Jul</TD><TD>3,230</TD><TD>302,314,553</TD><TD>93,600</TD><TD>70,800</TD><TD>26,649</TD><TD>9.8</TD>
</TR>
<tr align="right">
<TD>Aug</TD><TD>3,752</TD><TD>357,123,243</TD><TD>95,200</TD><TD>70,500</TD><TD>25,777</TD><TD>9.4</TD>
</TR>
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Locate elements on page.

Use script to extract each occurrence.

Then: firebug + xpath + ruby.

Now: selectorgadget + css selectors + 
csvget.

Strategy
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table:nth-child(5) td
Saturday, July 23, 2011



{
  "listings(table:nth-child(5) tr)": [{
    "cell": "td"
  }]
}
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Repeat for all 46 “MSAs” and combine 
into single csv file.

Fix dates: add missing years and convert 
months to numeric.

Tidy up column names

Final steps
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Construction data
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 Table 3u. New Privately Owned Housing Units Authorized

           Unadjusted Units by Metropolitan Area 

           January 2000

                                                                         Num of

                                                                         Struc-

                                                                          tures

                                                                           With

                                                        3 and 4 5 Units 5 Units

                                  Total  1 Unit 2 Units   Units or More or More

 Abilene* TX MSA                     16      16       0       0       0       0 

 Albany* GA MSA                     138      42       0       0      96      12 

 Albany-Schenectady-Troy* NY                                                    

  MSA                                85      75       0       0      10       1 

 Albuquerque* NM MSA                371     337       0       4      30       2 

 Alexandria* LA MSA                  29      29       0       0       0       0 

 Allentown-Bethlehem-Easton*                                                    

  PA MSA                             98      70       0       4      24       2 

 Altoona* PA MSA                      4       4       0       0       0       0 
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Table 3u. New Privately Owned Housing Units Authorized

          Unadjusted Units by Metropolitan Area

 

          January   2008

                                                                                Num of

                                                                                Struc-

                                                                                tures

                                                                                With

                                                                3 & 4  5 Units  5 Units  
Monthly Coverage 

                                       Total   1 Unit  2 Units  Units  or more  or more  
Percent

Abilene, TX                              14      10       4       0       0       0      91

Akron, OH                                93      46       0       3      44       7      69

Albany, GA                               24      22       2       0       0       0      84

Albany-Schenectady-Troy, NY              39      39       0       0       0       0      59

Albuquerque,  NM                        204     163       0       0      41       2     100

Alexandria, LA                           41      41       0       0       0       0      97

Allentown-Bethlehem-Easton,  PA-NJ      118     113       0       0       5       1     100

Altoona, PA                               3       3       0       0       0       0       7
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Table 3u. New Privately Owned Housing Units Authorized

          Unadjusted Units by Metropolitan Area

 

          January   2008

                                                                                Num of

                                                                                Struc-

                                                                                tures

                                                                                With

                                                                3 & 4  5 Units  5 Units  
Monthly Coverage 

                                       Total   1 Unit  2 Units  Units  or more  or more  
Percent

Abilene, TX                              14      10       4       0       0       0      91

Akron, OH                                93      46       0       3      44       7      69

Albany, GA                               24      22       2       0       0       0      84

Albany-Schenectady-Troy, NY              39      39       0       0       0       0      59

Albuquerque,  NM                        204     163       0       0      41       2     100

Alexandria, LA                           41      41       0       0       0       0      97

Allentown-Bethlehem-Easton,  PA-NJ      118     113       0       0       5       1     100

Altoona, PA                               3       3       0       0       0       0       7

Different column widths

Different variablesDifferent wrapping 
conventions

Different headers

Saturday, July 23, 2011



Identify consistent patterns across all 
data sets and turn into code.  Heavy use 
of regular expressions.

Patch up other errors as found.

Apply to all 224 files.

Strategy
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# The first line of data is the second line with
# one or more characters, and a non-blank in the
# second column
first <- which(
  nchar(raw) > 1 & substr(raw, 2, 2) != " ")[2]

# The last line of data is the first line with
# less than two characters
last <- which(
  nchar(raw[-seq_len(first)]) < 2)[1] + first - 1
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name <- trim(name)
name <- gsub("[*,]", " ", name)
name <- gsub(" (CMSA|MSA|PMSA|P MSA|PM SA|PMS|PMS A)",
  "",  name)
name <- gsub("- | -", "-", name)
name <- gsub(" {2,}", " ", name)

# Random fixes
name <- gsub("Bea ch", "Beach", name)
name <- gsub("Bernar dino", "Bernardino", name)
name <- gsub("dAlene|d\"Alene", "d'Alene", name)
name <- gsub("Murfreesboro-Franklin", 
  "Murfreesboro--Franklin", name)
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Population
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Strategy
Data in single csv file.  Phew!

But: data in strange format.  Variable name and 
year combined in column:

POPESTIMATE2000, POPESTIMATE2001, 
POPESTIMATE2002, POPESTIMATE2003, 
POPESTIMATE2004, POPESTIMATE2005, 
POPESTIMATE2006, POPESTIMATE2007, 
POPESTIMATE2008

Use reshape package
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"city","year","births","deaths","domesticmig","internationalmig","natural
inc","netmig","npopchg_","popestimate","residual","msa_code"
"Akron OH",2000,2252,1442,-96,223,810,127,999,695961,62,10420
"Akron OH",2001,8826,6540,-1112,709,2286,-403,2244,698205,361,10420
"Akron OH",2002,8527,6457,-1696,653,2070,-1043,1258,699463,231,10420
"Akron OH",2003,8352,6580,-1199,539,1772,-660,647,700110,-465,10420
"Akron OH",2004,8320,6669,-1920,521,1651,-1399,272,700382,20,10420
"Akron OH",2005,8272,6821,-1762,533,1451,-1229,21,700403,-201,10420
"Akron OH",2006,8124,6447,-3300,548,1677,-2752,-1148,699255,-73,10420
"Akron OH",2007,8518,6416,-2701,483,2102,-2218,-173,699082,-57,10420
"Akron OH",2008,8548,6527,-3079,485,2021,-2594,-529,698553,44,10420
"Albany GA",2000,568,312,-410,52,256,-358,-109,157759,-7,10500
"Albany GA",2001,2493,1335,-500,120,1158,-380,2055,159814,1277,10500
"Albany GA",2002,2276,1305,-1189,47,971,-1142,199,160013,370,10500
"Albany GA",2003,2223,1401,-96,-127,822,-223,1115,161128,516,10500
"Albany GA",2004,2228,1479,-537,196,749,-341,276,161404,-132,10500
"Albany GA",2005,2315,1335,-462,91,980,-371,508,161912,-101,10500
"Albany GA",2006,2447,1393,-85,150,1054,65,1062,162974,-57,10500
"Albany GA",2007,2454,1356,-184,70,1098,-114,967,163941,-17,10500
"Albany GA",2008,2392,1394,-117,101,998,-16,978,164919,-4,10500
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Summary
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Common problems

Spread over many files

In unhelpful formats (e.g. html)

Observations and variables confused

Format varies over time

Meaning varies across datasets
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What is a 
metropolitan area?
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MLS data: 
Houston

Construction data: 
Houston-Galveston-Brazoria
Houston-Baytown-Sugar Land, TX
Houston-Sugar Land-Baytown, TX

Population data: 
Houston-Sugar Land-Baytown TX
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Contiguous urban area of at least 50,000 
people. 

In 2008, there were 362, containing 254 
million people, 83% of the population

Defined by Office of Management and 
Budget. Updated every year.

Metropolitan statistical 
area (MSA)
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Names change every year! 
Fortunately, id codes don’t.

But in 2003 they started from scratch.  
No practical way to connect pre- and 
post-2003 data.

Plus, the Real Estate Centre doesn’t use 
real MSAs!

Updated every year?!
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Strategy

Build list of all names ever used for an 
msa id.  Apply common set of 
standardisations: remove commas etc.  

Also prepare data set for labelling plots 
etc, that only contain major city.

Manually match Real Estate Centre areas 
to MSAs.
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Collaboration & 
reproducibility 
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Reproducibility

Final results available: you can pick up 
and use the data

All working shown: you can see what we 
did and learn from it to help solve new 
problems.

Every part open licensed.  You don’t need 
to ask for permission to use it.

Eve
n 

th
is 

ta
lk!
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Git & github
Tools for open, collaborative development
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View code,
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and documentation.
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Watch changes.
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Combine work.
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Track tasks.
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Future work

More publicity.

Start actually using the data!

Add more data sources: foreclosures? 
mortgage data?
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