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Main Points 
 

1. The US uses a rental equivalence approach to measuring inflation in shelter 
costs for homeowners.  
The BLS produces two shelter indexes, Rent and Owners’ Equivalent Rent 
(OER). Both are based upon inflation in market rents. 

2. OER is a rent-of-shelter concept which does not include utilities. 

3. Rent contracts sometimes include utilities; 
these need to be removed before these rents are used to compute OER.  
Thus, a utilities adjustment is necessary; the only issue is, how best to do it. 

4. Between 1999 and 2006, rent inflation and OER inflation diverged several 
times, which caused some to wonder if the BLS was doing something wrong 
with the utilities adjustment. 

5. There are several potential explanations for such divergence.  
When we investigated the issue, we found that the utilities adjustment was not 
the main story. 

6. In the process of investigating the adjustment, we found a way to improve it. 
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Terminology for This Talk 
 
 
 
Rent = amount paid to landlord      (Rent index simply tracks these) 
 
 
Shelter = “roof over your head”      (this concept is the goal for OER) 
 
 
 
A rental contract always has a shelter component, and sometimes also has a utilities 
component. 
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Background 
 
 
In the CPI, shelter expenditures account for about 1/3 of the total weight of the index. 
OER is most of this. 
 
How to measure homeowner shelter costs? A well-studied problem. 
 
 
SNA, and US CPI, use rental equivalence. 
 
 
 
Conceptually: rental equivalence says that:  
 
Homeowner shelter inflation = change in what the house would rent for. 
 
 
However, market rents on owned homes aren’t observable. 
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But “location-location-location” and our research concur that rent-changes are very 
similar in nearby areas,  
 
whereas other seemingly-good candidate predictors, such as level of rent or shelter 
type, are only weakly/vaguely related to rent changes. 
 
 
Thus, OER index, I, is moved based upon inflation in market rents, as follows. 
 

It = It-1*Rt 
 

Rt = 

1
6

,

, 6

i i t

i i t

w rent
w rent −

⎛ ⎞Σ
⎜ ⎟⎜ ⎟Σ⎝ ⎠

 

 
We make sure that there is plenty of sample data in (or, failing that, near) heavily 
owner-occupied regions. (The weights wi differ across the Rent and OER indexes). 
 
 
 
Key detail in constructing OER: treatment of utilities. 
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Utilities Adjustment 
 
Many rental contracts include utilities; that is, the tenant has no separate utility bill, 
and the rent includes compensation to landlord for utilities. 
 
In BLS data, 31% of (weighted) units have energy utilities included in the rent  
(mostly apartment buildings; by region (weighted): NE  59%, MW  36%, S  18%, W  
17%). 
 
But homeowners always pay their own utilities. 
Utilities expenditures for homeowners show up elsewhere in the CPI. 
 
So if rents used in OER included utilities, this would be a double-counting of utilities. 
(OER = pure shelter rent) 
 
BLS must remove the utilities portion of rent (“utilities adjustment”), prior to using 
these rents in the OER computation. 
 
 
The only question is, are we doing the adjustment properly? 
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The Rent-OER Inflation Divergence Issue 
 
Depicted is 12-month changes in both indexes, 2000-2006. There are three distinct periods 
during which Rent inflation was significantly higher than OER inflation. … Due to U.A.?? 

12 Month Percent Changes
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What caused these divergences? 
 
These divergences caused some people concern. 
 
One key difference between Rent and OER: the utilities adjustment. 
(but there are others, e.g. rent control units, and aggregation weights) 
 
Prior to this study, most analysts believed that this adjustment was the story,  
i.e. the factor responsible for the divergence. 
 
But we show in this research that this is not the case. 
 

(David Johnson and John Layng prompted this work;  
Rob Poole and Frank Ptacek each wrote CPI shelter index simulators  
which replicate CPI production output to high degree of accuracy.) 

 
More precisely, while the utilities adjustment can be quantitatively significant  
during periods where utilities prices are changing rapidly, 
 
Utilities adjustment is rarely the main determinant of the OER and Rent divergence. 
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12 Month Percent Changes
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What Did Utilities Adjustment Contribute to Difference? 
Research series (green): OER w/ no utilities adjustment (Rob Poole)  
  (   denotes impact of utilities adjustment) 

1 (Pre-2002)  utilities not 
main part of gap (of ~1%), 
U.A.: 0 0.4% 0 
 
2002  no divergence (but 
there would have been …) 
  
2 (2003-2004:II)  small gap 
(~0.3%), only period where 
U.A. is the main story 
(not pictured: water/sewer 
improvement blip). 
 
3 (2004:III-2006:I) gap 
rises to 0.7%, U.A.: 
0.05% 0.35%  0 
“maybe half.” 
 
2006:II-IV  no divergence  

1 
2

3
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Remember, Rent is not a shelter index; 
it is a shelter plus utilities index. 

 
 
 
 

Thus, OER should not equal Rent,  
unless utilities remain unchanged. 
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But, Utilities Adjustment Can Be Improved 
 
 
The research has identified a conceptual deficiency in the utilities adjustment. 
 
In particular, current methods impart additional variance to the OER index;  
i.e., in the short run, OER diverges from its theoretical ideal. 
 
(Ultimately because most rents change only annually, implicitly ignored by our current 
method.) 
 
The conclusion: 
 
 
 
It would be better to smooth out utilities inflation, in order to mimic the implicit 
smoothing in rents … otherwise we add volatility to the index. 
With current methods, CPI inflation will diverge from measurement goal for 12 
months following a utilities price innovation. 
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Improving the CPI Utilities Adjustment 
OER a shelter concept, OER inflation based upon inflation in the shelter component. 
 
For a contract which includes utilities,  

rent = (shelter rent) + (utilities cost) 
 

Each unit: collect rent every 6 months, estimate utilities expenditure every month. 
 
BLS procedure: subtract this month’s utilities from every rent,  
and use those utilities-adjusted rents for OER. 
 
But: Most rents are fixed for 1 year (hence only collect data every 6 months!).  
Leases (Census data):  

• 44% of all units had annual leases 
• 4% had leases longer than one year 
• 36% had leases shorter than one year 
• 16% had no lease.  
 

Regardless, most rent adjustments occur at roughly annual intervals. 
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Key: if utilities prices go up in the middle of the year, rent does not change. 
 
Thus to the consumer,    shelter rent is fixed   and   utilities charge is fixed. 
 
Until my lease changes, the shelter part of my rent is fixed. 
 
If utilities prices go up, landlord profits fall, but my shelter rent doesn’t change. 
 
Suppose landlord set a rent of $1200, of which $1000 was for rent-of-shelter, and 
$200 was for utilities.  
My contract expires in August. 
 
If utilities prices rise from $200 to $400 in April, this doesn’t change my rent,  
and in particular, 
my shelter rent doesn’t suddenly fall to $800 = $1200 - $400. 
 
Instead, landlord profits fall. But we only worry about prices facing the consumer. 
 
However, current BLS procedures implicitly say that my shelter rent did immediately 
fall. 
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Example to illustrate current method, and suggested new method 
(Note: this example counterfactually assumes that the BLS calculates average rents, not a rent index; but the 
intuition is identical, and it is simpler to maintain this assumption.) 
Complex with 12 identical units. 
Unit 1’s lease is a January lease; unit 2’s lease is a February lease; etc. 
 
Ideal rent index: average rent over time. 
Ideal OER index: average rent-of-shelter over time. 
 
For simplicity, assume shelter part of rent is fixed at  $1000  (stable and expected to 
remain stable).   
(say apartment complex next door has individually metered apartments, lease = 
$1000) 
 
Each unit’s rent equals $1000 plus expected utilities cost over the next year. 
 
Suppose that up until April, utilities have been fixed at $200. 
 
All rents thus equal $1200 = $1000 + $200. 
But in April, utilities costs rise to $400. 
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This month (April), utilities prices double to $400, expected to stay there. 
But only the April unit lease changes to $1400; all other leases are still fixed at $1200. 
So Rent index (in April) given by: 
         shelter  +  avg. utilities in rents 

Avg. Rent = (1/12)[11(1200) + 1400]   =  1000  +  (1/12)[11(200) + 400]   = $1216.67 
           (…rises because utilities rose.) 
The correct measure of OER should still be $1000. 
 
But BLS procedure would subtract $400 from each rent, yielding 
 

BLS I: Avg. OER = (1/12)[11(1200 - 400) + (1400-400)] = $817 
 

Over the next 12 months, as rents adjusted to the new higher utilities price, the BLS-type 
measure would converge to theoretical ideal. 
 
Suppose instead of subtracting the current utilities price from current average rent, we instead 
subtracted a 12-month moving average of utilities prices from each rent: 
 

BLS II: Avg. OER = (1/12)[11(1200 ) + 1400] – (1/12)[11(200) + 400)]  
          = $1216.67- 216.67 =  $1000    

 
• Table follows. 
• That is the basic insight. The paper deals with the messy details (i.e., let’s skip the math). 
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 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr 
Jan 1200  1200  1200 1200 1200 1200 1200 1200  1200 1200 1400 1400 1400 1400  

Feb 1200  1200  1200 1200 1200 1200 1200 1200  1200 1200 1200 1400 1400 1400  

Mar 1200  1200  1200 1200 1200 1200 1200 1200  1200 1200 1200 1200 1400 1400  

Apr 1200  1400  1400 1400 1400 1400 1400 1400  1400 1400 1400 1400 1400 1400  

May 1200  1200  1400 1400 1400 1400 1400 1400  1400 1400 1400 1400 1400 1400  

Jun 1200  1200  1200 1400 1400 1400 1400 1400  1400 1400 1400 1400 1400 1400  

Jul 1200  1200  1200 1200 1400 1400 1400 1400  1400 1400 1400 1400 1400 1400  

Aug 1200  1200  1200 1200 1200 1400 1400 1400  1400 1400 1400 1400 1400 1400  

Sep 1200  1200  1200 1200 1200 1200 1400 1400  1400 1400 1400 1400 1400 1400  

Oct 1200  1200  1200 1200 1200 1200 1200 1400  1400 1400 1400 1400 1400 1400  

Nov 1200  1200  1200 1200 1200 1200 1200 1200  1400 1400 1400 1400 1400 1400  

Dec 1200  1200  1200 1200 1200 1200 1200 1200  1200 1400 1400 1400 1400 1400  

Utilities 200 400 400 400 400 400 400 400 400 400 400 400 400 400 
MA(12) 200 217 233 250 267 283 300 317 333 350 367 383 400 400 

Avg. 
Rent  

1200 1217 1233 1250 1267 1283 1300 1317 1333 1350 1367 1383 1400 1400 

BLS I 
(U(t)) 

1000 817 833 850 867 883 900 917 933 950 967 983 1000 1000 

BLS II 
(MA) 

1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 

          = avg. of:  10(1200 – 400) + 2(1400 – 400) 
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12 Month Percent Changes
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What difference would new procedure make? 
 

Will agree with official 
measures except when utilities 
inflation is changing a lot; 
Will agree with official 
measures over longer horizons 
(no bias). 

New OER series is less volatile 
(std. deviation 17% smaller); 

Response to sharp changes in 
utilities inflation more subdued. 

Biggest impact in 2001:III,IV: 
monthly OER inflation reduced 
by 0.7% (annual rates),  
reducing overall CPI inflation 
by 0.2% (annual rates). 

 
                                        

Implement? Need to compare gain relative to cost of implementation. 
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The latest (through May): OER and Rent inflation divergence (Poole/Verb.: weights) 
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Conclusion 
 
 
Periods of divergence between OER inflation and Rent inflation led to questions 
about BLS utilities adjustment procedure. 
 
A utilities adjustment procedure is necessary; the only issue is whether we are doing 
it properly. 
 
Findings: 
 

• While utilities adjustment is sometimes fairly significant, it is not the major 
determinant of the divergence. 

 
• However, current procedures could be improved by smoothing out utilities price 

inflation prior to making the utilities adjustment. 
 

• Units with high OER weight have recently experienced much less inflation than 
units with high Rent weight. (An interesting fact) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /FencesPlain
    /Scholar
    /SymbolMT
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


