
Multiple files are bound together in this PDF Package.

Adobe recommends using Adobe Reader or Adobe Acrobat version 8 or later to work with 
documents contained within a PDF Package. By updating to the latest version, you’ll enjoy 
the following benefits:  

•  Efficient, integrated PDF viewing 

•  Easy printing 

•  Quick searches 

Don’t have the latest version of Adobe Reader?  

Click here to download the latest version of Adobe Reader

If you already have Adobe Reader 8, 
click a file in this PDF Package to view it.

http://www.adobe.com/products/acrobat/readstep2.html




PPP Workshop – Exercise 1: Solutions 
Study Direct cost 


of program 
per 


participant 


Price 
year 


Currency Direct cost of 
program per 
participant 


expressed in 2007 
US Dollars 


Rounded


A 4,743.00 2001 US Dollars 5,543.53 5,544


B 2,845.00 1997 UK Sterling Pounds 5,558.97 5,559


C 2,399.00 1991 UK Sterling Pounds 5,560.31 5,560


D 5,460.00 1999 Canadian Dollars 5,542.92 5,543


E 38,620.00 2003 Norwegian Kroner 5,564.45 5,564


F 4,820.00 2005 France (Euros) 5,546.54 5,547


G 731,400.00 2000 Japanese Yen 5,554.83 5,555
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PPPs FOR GDP - HISTORICAL SERIES 
Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
Australia 1.37 1.36 1.34 1.33 1.32 1.32 1.32 1.31 1.30 1.31 1.33 1.34 1.35 1.37 1.39 1.41 1.43 
Austria 0.913 0.924 0.928 0.933 0.933 0.929 0.924 0.917 0.917 0.901 0.917 0.896 0.884 0.873 0.874 0.862 0.869 
Belgium 0.893 0.903 0.918 0.918 0.910 0.911 0.911 0.924 0.921 0.892 0.885 0.865 0.878 0.895 0.899 0.889 0.890 
Canada 1.25 1.23 1.22 1.21 1.21 1.21 1.21 1.19 1.19 1.23 1.22 1.23 1.23 1.23 1.21 1.20 1.22 
Czech Republic 7.09 7.79 9.21 10.23 11.05 11.94 12.70 13.89 14.14 14.23 14.22 14.32 14.02 14.27 14.40 14.19 14.42 
Denmark 8.76 8.71 8.57 8.52 8.46 8.43 8.43 8.39 8.47 8.42 8.46 8.30 8.53 8.39 8.52 8.44 8.52 
Finland 0.998 0.982 0.979 0.972 0.998 1.002 0.997 1.003 1.003 0.996 1.011 1.003 1.01 0.974 0.983 0.965 0.957 
France 1.016 1.014 1.007 0.999 0.992 0.987 0.974 0.967 0.960 0.940 0.918 0.905 0.937 0.939 0.923 0.915 0.910 
Germany 0.96 0.99 1.00 1.01 1.00 0.99 0.99 0.99 0.97 0.968 0.955 0.942 0.917 0.895 0.893 0.870 0.875 
Greece 0.389 0.437 0.489 0.532 0.572 0.604 0.630 0.662 0.681 0.679 0.671 0.660 0.688 0.695 0.702 0.703 0.706 
Hungary 30.07 35.72 42.35 49.56 61.55 73.04 84.98 94.15 101.07 108.02 110.61 114.88 120.44 126.13 128.51 129.19 134.03 
Iceland 71.46 72.26 71.93 72.28 72.96 74.87 74.41 77.21 79.68 84.42 88.89 91.34 94.42 94.12 97.06 102.49 108.51 
Ireland 0.791 0.795 0.817 0.814 0.822 0.826 0.853 0.882 0.930 0.963 0.993 1.00 1.01 1.00 1.02 1.01 1.00 
Italy 0.728 0.743 0.755 0.766 0.788 0.808 0.816 0.808 0.818 0.818 0.807 0.845 0.853 0.872 0.875 0.863 0.869 
Japan 187 186 182 179 174 170 168 167 162 155 149 144 140 134 130 124 121 
Korea 568 597 621 656 690 712 732 767 755 749 757 770 796 794 789 762 749 
Luxembourg 0.89 0.90 0.93 0.94 0.95 0.95 0.96 0.95 0.941 0.941 0.948 0.934 0.941 0.921 0.922 0.950 0.920 
Mexico 1.71 1.91 2.04 2.17 2.93 3.76 4.35 4.96 5.63 6.11 6.31 6.55 6.82 7.12 7.13 7.22 7.22 
Netherlands 0.919 0.921 0.914 0.914 0.914 0.908 0.910 0.906 0.907 0.894 0.906 0.902 0.926 0.908 0.898 0.888 0.884 
New Zealand 1.48 1.47 1.47 1.46 1.46 1.47 1.45 1.45 1.43 1.45 1.47 1.47 1.50 1.51 1.54 1.52 1.54 
Norway 9.56 9.28 9.27 9.06 9.15 9.04 9.08 9.38 9.33 9.14 9.18 9.11 9.11 8.98 8.84 9.21 8.80 
Poland 0.40 0.55 0.70 0.94 1.17 1.36 1.52 1.66 1.74 1.84 1.86 1.83 1.84 1.86 1.90 1.87 1.91 
Portugal 0.532 0.580 0.608 0.639 0.648 0.659 0.672 0.693 0.697 0.701 0.705 0.708 0.706 0.715 0.707 0.706 0.705 
Slovak Republic .. 9.65 10.88 12.09 13.02 13.34 13.70 14.16 15.08 15.86 15.71 15.90 16.71 17.23 17.20 17.13 17.05 
Spain 0.635 0.663 0.677 0.689 0.708 0.717 0.719 0.719 0.733 0.735 0.739 0.733 0.752 0.758 0.768 0.774 0.762 
Sweden 9.22 9.10 9.16 9.22 9.35 9.24 9.30 9.37 9.29 9.15 9.35 9.35 9.33 9.09 9.24 9.12 9.20 
Switzerland 2.02 2.02 2.02 2.00 1.98 1.94 1.89 1.88 1.87 1.85 1.84 1.77 1.77 1.75 1.74 1.71 1.67 
Turkey 0.00251 0.00402 0.00659 0.0133 0.0244 0.0426 0.07584 0.131 0.202 0.283 0.428 0.613 0.773 0.811 0.868 0.939 0.958 
United Kingdom 0.626 0.636 0.639 0.635 0.639 0.641 0.635 0.645 0.653 0.637 0.626 0.628 0.640 0.632 0.649 0.645 0.656 
United States 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
http:/www.oecd.org/std/ppp/ 








GDP DEFLATOR 
Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 
Australia 71.536 72.711 73.609 74.161 75.482 77.077 78.125 78.463 78.949 82.097 85.389 87.506 90.616 93.711 97.888 102.35 106.377 
Austria 86.527 89.653 92.114 94.579 96.422 97.359 97.318 97.649 98.263 100 101.761 103.217 104.441 106.586 108.513 110.425 112.933 
Belgium 75.933 78.532 81.671 83.378 82.814 85.596 86.454 88.255 88.512 90.183 91.976 93.689 95.225 97.557 99.913 101.95 103.639 
Canada 84.817 85.936 87.173 88.174 90.166 91.624 92.728 92.331 93.943 97.825 98.92 100 103.285 106.622 110.202 112.799 116.351 
Czech Republic 42.004 49.063 57.744 64.116 72.202 79.565 86.237 95.791 98.517 100 104.872 107.83 108.839 113.773 113.53 115.453 119.394 
Denmark 86.195 87.641 88.224 89.577 90.703 92.523 94.363 95.483 97.089 100 102.496 104.857 106.583 109.062 112.396 114.697 116.353 
Finland 83.971 84.524 86.216 87.385 91.54 91.356 93.37 96.59 97.449 100 103.027 104.337 103.917 104.581 105.023 106.341 109.005 
France 89.44 91.205 92.675 93.886 95.255 96.749 97.68 98.61 98.565 100.099 102.006 104.491 106.438 107.905 109.802 112.541 115.04 
Germany 86.879 91.12 94.508 96.786 98.649 99.185 99.564 100.171 100.604 100 101.202 102.629 103.896 105.061 105.84 106.431 108.343 
Greece 47.475 54.502 62.365 69.339 76.129 81.748 87.305 91.88 94.648 100 102.709 106.505 110.196 113.967 117.689 121.696 125.521 
Hungary 23.08 28.045 34.012 40.641 50.53 61.23 72.539 81.707 88.59 100 108.456 116.913 123.725 129.114 131.998 136.878 144.28 
Iceland 75.941 78.56 79.999 82.082 84.543 86.634 89.22 93.715 96.489 100 108.636 114.756 115.487 118.47 121.734 132.636 139.943 
Ireland 59.581 61.267 64.494 65.462 67.614 69.106 71.745 76.469 79.584 84.142 88.803 92.911 95.346 97.399 100 102.31 104.938 
Italy 74.132 77.394 80.421 83.276 87.411 91.961 94.301 96.739 98.019 100 102.96 106.314 109.623 112.514 114.86 116.859 119.505 
Japan 101.963 103.625 104.174 103.528 103.007 102.421 103.035 103.066 101.737 99.974 98.745 97.218 95.665 94.635 93.474 92.57 91.873 
Korea 64.423 69.333 73.735 79.512 85.386 89.757 93.901 99.368 99.269 100 103.538 106.459 109.359 112.303 112.085 111.548 111.43 
Luxembourg 79.401 82.362 87.281 90.372 92.48 95.235 93.448 93.064 98.024 100 100.079 102.181 107.313 109.139 113.74 120.816 123.956 
Mexico 79.826 91.33 100 108.272 149.258 195.146 229.714 265.019 305.12 342.135 362.064 387.334 420.346 451.416 476.057 497.047 513.147 
Netherlands 81.028 82.928 84.485 86.423 89.055 90.211 92.592 94.362 96.041 100 105.099 109.12 111.497 112.314 114.648 116.849 118.547 
New Zealand 92.409 93.797 96.031 97.337 99.435 101.206 102.62 104.378 105.077 107.726 111.854 112.52 115.165 118.959 121.233 125.073 130.338 
Norway 62.081 61.637 63.048 62.916 64.829 67.539 69.43 68.896 73.453 84.95 86.421 84.888 87.41 92.037 100 108.361 110.829 
Poland 17.791 24.765 32.2 43.971 58.96 69.521 79.2 87.965 93.219 100.003 103.472 105.807 106.214 110.565 113.488 115.166 118.58 
Portugal 65.651 71.568 75.365 80.513 85.058 87.265 90.598 93.996 97.059 100 103.666 107.759 111.159 113.881 116.766 119.973 123.54 
Slovak Republic n/a n/a 44.559 65.783 72.912 76.456 81.048 85.136 91.412 100 105.013 109.066 114.849 121.594 124.462 128.127 129.536 
Spain 82.781 88.387 93.349 96.707 100 103.454 105.924 108.55 111.403 115.246 120.087 125.262 130.449 135.699 141.455 147.071 151.602 
Sweden 85.43 86.266 89.064 91.444 94.789 95.61 97.088 97.651 98.552 100 102.304 103.957 105.984 106.227 107.154 109.134 112.781 
Switzerland 91.913 93.77 96.003 97.218 97.932 98.121 97.993 98.277 98.881 100 100.795 101.269 102.281 102.865 103.167 104.78 106.277 
Turkey 1.661 2.719 4.562 9.418 17.631 31.355 56.922 100 154.179 230.075 351.671 483.283 595.745 669.616 717.054 783.961 846.081 
United Kingdom 73.004 75.941 77.97 79.209 81.333 84.144 86.597 88.905 90.888 92.071 94.099 97.03 100 102.564 104.937 107.722 110.999 
United States 84.443 86.386 88.381 90.259 92.106 93.852 95.414 96.472 97.868 100 102.399 104.187 106.404 109.463 113 116.567 119.682 
International Monetary Fund, World Economic Outlook Database, April 2008 
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Overview
Objective: To introduce participants to the use of PPPs and GDP 
deflators to adjust estimates of costs to a common currency and 
price year


• Introduction: context, theory, methods


• Small group exercises


• Solutions 


• Questions
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Introduction


• Economics is the study of optimal allocation of limited 
resources for the production of benefit to society.


• Optimal decisions require the best available evidence on 
both effects and efficiency.


• Including economic perspectives and evidence can 
increase the relevance and usefulness of the reviews  
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Introduction


• Campbell Methods Policy Brief on Economics Methods: 
www.campbellcollaboration.org/MG/briefs.asp


• Extract / present measures of cost from two or more studies


• Cost = number of units of resource multiplied by unit cost


• Currency and price year reported - $100.00 (2005 US Dollars) 


• Studies conducted at different times and in different countries


• Compare measures of costs on ‘a level playing field’
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GDP Purchasing Power Parities (PPPs)
• Cost-conversion to create a common cost base


• Requires data on currency and price year to have been reported in 
original studies. 


• Alternative methods available:


Pure exchange-rate conversion


Gross Domestic Product (GDP) per capita


Purchasing Power Parities (PPPs)


• PPPs reflect price differences between countries thus allowing 
comparisons of cost-estimates based on a common set of average 
international prices
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GDP Purchasing Power Parities (PPPs)
• OECD - PPPs for GDP historical series: 
http://www.oecd.org/document/47/0,3343,en_2649_34357_3620
2863_1_1_1_1,00.html#historicalppp


• Further information on OECD PPPs: www.oecd.org/std/ppp


• IMF World Economic Outlook database - Implied PPP 
conversion rates dataset (historical series): 
http://www.imf.org/external/pubs/ft/weo/2008/01/weodata/index.a
spx


• Which currency? 1 US Dollar =  1 International Dollar 
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http://www.oecd.org/document/47/0,3343,en_2649_34357_36202863_1_1_1_1,00.html#historicalppp
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GDP Purchasing Power Parities (PPPs)
• OECD – ‘PPPs for GDP historical series’: 
http://www.oecd.org/document/47/0,3343,en_2649_34357_3620
2863_1_1_1_1,00.html#historicalppp


• Further information on OECD PPPs: www.oecd.org/std/ppp


• IMF World Economic Outlook database – ‘Implied PPP 
conversion rates’ dataset (historical series): 
http://www.imf.org/external/pubs/ft/weo/2008/01/weodata/index.a
spx


• Which currency? 1 US Dollar = 1 International Dollar 
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GDP Deflators


• Adjust measures of cost to a common price year


• GDP Deflator or ‘Implicit price deflator for GDP’


• Measure of change in prices over time


• Current price GDP / Constant price GDP


• International Monetary Fund (IMF) - historical series


• The World Economic Outlook Database (April 2008 Edition) 
http://www.imf.org/external/pubs/ft/weo/2008/01/weodata/index.a
spx


• Which price year? Most recent year for which all data are 
available
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http://www.imf.org/external/pubs/ft/weo/2008/01/weodata/index.aspx
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GDP Deflators


• Standardise measures of cost to a common price year


• GDP Deflator or ‘Implicit price deflator for GDP’


• Measure of change in prices over time


• Current price GDP / Constant price GDP


• International Monetary Fund (IMF) - historical series


• The World Economic Outlook Database (April 2008 Edition) 
http://www.imf.org/external/pubs/ft/weo/2008/01/weodata/index.a
spx


• Which price year? Most recent year for which all data are 
available







Campbell & Cochrane Economics Methods Group
www.c-cemg.org


A level playing field: how to adjust cost estimates to a common currency and price year
8th Campbell Colloquium, May 12-14 2008, Vancouver, British Columbia, Canada


Step 1
Inflate cost estimate to a common price year using GDP Deflator:


a = (b / c) * d
where: a = cost-estimate expressed in reported currency and target price year 


b = GDP deflator value for reported currency in target price year 
c = GDP deflator value for reported currency in reported price year
d = reported cost-estimate
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Step 1: Example
Express £25 (1995 UK Sterling Pounds) in 2007 UK prices (2007 UK Sterling 
Pounds): 


a = (b / c) * d
1995 GDP Deflator = 81.333 [c]
2007 GDP Deflator = 110.999 [b]
£25 [d]


(110.999 / 81.333) = 1.364747397


1.364747397 x 25 = 34.11868491 
= £34.12 (2007 UK Sterling Pounds)
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Step 2
Convert inflated cost estimate to a target currency using PPPs:


x = (y / z) * a


where: x = cost-estimate expressed in target currency and price year 
y = target year PPP value for target currency
z = target year PPP value for reported currency
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Step 2: Example
Express £34.12 [a] (2007 UK Sterling Pounds) in 2007 US Dollars: 


x = (y / z) * a


1.00 (2007 US Dollar) [y] = 0.656 (2007 UK Sterling Pounds) [z]


1.00 (2007 UK Sterling Pound) = (y / z) = (1.00 / 0.656) 
= 1.524390344 (2007 US Dollars)


1.524390344 * 34.11868491 = 52.01019383 
= $52.01 (2007 US Dollars)
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Exercise 1


Study Direct cost of 
program per 
participant


Price 
year


Currency Direct cost of program per 
participant expressed in 2007 


US Dollars


Rounded


A 4,743.00 2001 US Dollars


B 2,845.00 1997 UK Sterling Pounds


C 2,399.00 1991 UK Sterling Pounds


D 5,460.00 1999 Canadian Dollars


E 38,620.00 2003 Norwegian Kroner


F 4,820.00 2005 France (Euros)


G 731,400.00 2000 Japanese Yen
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Exercise 2
Study Total duration of 


individual face-to-face 
sessions per participant


Salary of 
therapist 
per hour
(inc. on-


costs)


Total cost of 
therapist time 


per participant


Price 
year


Currency Salary of 
therapist 
per hour


(inc. 
oncosts)


expressed in 
2007 US 
Dollars


Total cost of therapist 
time per participant 
expressed in 2007 US 


Dollars


A 10.0 hrs 
(95% CI: 9.5 to 10.25)


30.00 300.00
(285 to 307.5) 


2006 UK 
Sterling 
Pounds


B 10.0 hrs
(95% CI: 8.75 to 10.5) 


50.00 500.00
(437.5 to 525)


2000 Canadian 
Dollars


C 10.0 hrs
(95% CI: 9.25 to 10.25) 


50.00 500.00
(462.5 to 512.5) 


1996 Australian 
Dollars
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Exercise 1 - Study  A
Step 1 


Express $4,743.00 (2001 US Dollars) in 2007 US prices (2007 US Dollars):


2001 GDP Deflator = 102.399
2007 GDP Deflator = 119.682


(119.682 / 102.399) = 1.168780945


1.168780945 * 4743 = 5543.528023
= $5,543.53 (2007 US Dollars)
= $5,544 (2007 US Dollars)


Step 2 - No step 2 (already in target currency)
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Exercise 1 - Study  B
Step 1 


Express £2,845.00 (1997 UK Sterling Pounds) in 2007 UK prices (2007 UK 
Sterling Pounds):


1997 GDP Deflator = 86.597 
2007 GDP Deflator = 110.999 


(110.999 / 86.597) = 1.281788053


1.281788053 * 2845 = 3646.68701 (2007 UK Sterling Pounds)
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Exercise 1 - Study  B
Step 2 


Express £3646.68701 (2007 UK Sterling Pounds) in 2007 US Dollars


1.00 (2007 US Dollar) = 0.656 (2007 UK Sterling Pounds)


1.00 (2007 UK Sterling Pound) = (1.00 / 0.656) 
= 1.524390344 (2007 US Dollars)


1.524390344 * 3646.68701 = 5558.974466
= $5558.97 (2007 US Dollars)
= $5559 (2007 US Dollars)
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Exercise 1 - Solutions


Study Direct cost of 
program per 
participant


Price 
year


Currency Direct cost of program per 
participant expressed in 2007 


US Dollars


Rounded


A 4,743.00 2001 US Dollars 5,543.53 5,544


B 2,845.00 1997 UK Sterling Pounds 5,558.97 5,559


C 2,399.00 1991 UK Sterling Pounds 5,560.31 5,560


D 5,460.00 1999 Canadian Dollars 5,542.92 5,543


E 38,620.00 2003 Norwegian Kroner 5,564.45 5,564


F 4,820.00 2005 France (Euros) 5,546.54 5,547


G 731,400.00 2000 Japanese Yen 5,554.83 5,555
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Exercise 2 - Study  A
Step 1 


i) Express £30.00 (2006 UK Sterling Pounds) in 2007 UK prices (UK Sterling 
Pounds):


ii) Express 300.00 (285 to 307.5) in 2007 UK prices 


2006 GDP Deflator = 107.722 
2007 GDP Deflator = 110.999 


i)  (110.999  / 107.722) = 1.030420898 * 30.00 = 30.91262695
ii) (110.999  / 107.722) = 1.030420898 * 300 = 309.1262695


(110.999  / 107.722) = 1.030420898 * 285 = 293.669956
(110.999  / 107.722) = 1.030420898 * 307.5 = 316.8544262
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Exercise 2 - Study  A
Step 2 


i) Express £30.89828527 (2007 UK Sterling Pounds) in 2007 US Dollars


ii) Express £ 308.9828526 (293.53371 to 316.7074239) in 2007 US Dollars


1.00 (2007 US Dollar) = 0.656 (2007 UK Sterling Pounds)
1.00 (2007 UK Sterling Pound) = (1.00 / 0.656) 
= 1.524390344 (2007 US Dollars)


i)  1.524390344 * 30.91262695 = 47.12291003 = $47.12
ii) 1.524390344 * 309.1262695 = 471.2291003 = $471.23


1.524390344 * 293.669956 = 447.6676452 = $447.67
1.524390344 * 316.8544262 = 483.0098278 = $483.01


= $471.23 (447.67 to 483.01)
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Study Total duration of 
individual face-to-face 


sessions per participant


Salary of 
therapist 
per hour
(inc. on-


costs)


Total cost of 
therapist time 


per participant


Price 
year


Currency Salary of 
therapist 
per hour


(inc. 
oncosts)


expressed in 
2007 US 
Dollars


Total cost of therapist 
time per participant 
expressed in 2007 US 


Dollars


A 10.0 hrs 
(95% CI: 9.5 to 10.25)


30.00 300.00
(285 to 307.5) 


2006 UK 
Sterling 
Pounds


47.12 471.23
(447.67 to 483.01)


B 10.0 hrs
(95% CI: 8.75 to 10.5) 


50.00 500.00
(437.5 to 525)


2000 Canadian 
Dollars


48.75 487.45
(426.52 to 511.82)


C 10.0 hrs
(95% CI: 9.25 to 10.25) 


50.00 500.00
(462.5 to 512.5) 


1996 Australian 
Dollars


48.26 482.57
(446.37 to 494.63)


Exercise 2 - Solutions
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Limitations and further considerations
• Quality of reporting in original study


• ‘Basket’ of goods and services underlying PPPs and GDP 
deflators not specific to education, criminal justice, or social 
welfare


• Conversion of cost-estimates to a common currency and price 
year is an essential preliminary stage to a meta-analysis of cost 
data - see Campbell Methods Policy Brief on Economics 
Methods







Campbell & Cochrane Economics Methods Group
www.c-cemg.org


A level playing field: 
how to adjust cost estimates to a common 


currency and price year


Eighth Annual International Campbell Collaboration Colloquium
May 12-14 2008, Vancouver, British Columbia, Canada


“Speaking Truth to Power: 
Evidence for decisions in education, social welfare and criminal justice”


CONTACT US BY SENDING AN E-MAIL TO:


research@c-cemg.org



mailto:research@c-cemg.org
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