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Introduction

Estimates of resources required as HIV/AIDS programs scale-up coverage over time have usually assumed constant average unit costs. This is contrary to both the “U-shape” that is predicted by economic theory
, as well as by the “L-shape” that has been observed in various empirical studies
,  where average unit costs begin high when fewer people are covered and decline as more people are covered, due to economies of scale. Economic theory predicts that after reaching a minimum efficient scale (the point at which the lowest average cost is reached), diseconomies of scale set in, and average unit cost begins to rise, resulting in a “U-shaped” average unit cost curve. Empirical studies have found, however, that diseconomies of scale do not seem to occur, so that the pattern of the average cost curve instead is an “L-shape,”  that is, the average unit cost is higher when coverage is low, and then decreases as coverage increases, achieving minimum efficient scale (MES) asymptotically. 
Average cost curves can be developed for specific interventions given information on the fixed and variable costs. The average cost curves can then be used to estimate how unit costs will change as the volume of services increases at a specific site. However, this does not tell us much about how the average unit costs for an entire national program will change as national coverage increases. In general increases in the number of people served within a national program will come from a combination of higher volumes at existing service delivery points and the addition of new service sites. The average cost curves can tell us how unit costs will change at each site but to understand changes in the average national costs we need to know how many new clients are served at existing sites (which may have declining costs as their volume increases) and new sites (which might start at low volumes and thus higher costs). 
This paper applies a new method to estimating average unit costs as programs scale-up nationally to calculate the resources required for HIV/AIDS interventions through 2031 for developing countries.
The aids2031 project
 is a consortium of partners that addresses what might be done differently today to change the path of the HIV/AIDS epidemic by 2031. As part of this effort, the Costs and Financing Working Group (CFWG) examined the financial dimensions of the epidemic based on the input of the eight other multi-disciplinary working groups associated with the project, including estimating resources required. The estimates project required resources as scaling-up occurs within developing countries across various scenarios; as such, it is an ideal opportunity to apply this new method for estimating economies of scale. The general methods, scenarios and results from the CFWG research are described in detail elsewhere
; here, we describe the methods used to calculate average unit cost at the country level for five different prevention interventions as coverage increases over time
.

There are several steps in these calculations:
· Determine the average cost curve from information on fixed and variable costs
· Determine the pattern by which services are scaled-up
· Calculate the average unit cost as a function of coverage 

Based on availability of studies and the applicability of the method
, average unit cost is predicted following this method for five prevention interventions: sex worker outreach, voluntary counseling and testing, sexually transmitted infections treatment, programs to prevent mother-to-child transmission, and injecting drug user outreach. Each of the three methodological steps listed above will be described in detail in the next section. In order to facilitate understanding, the detailed description of the method below uses sex worker outreach interventions as an example. Statistical results and relevant data sources for the other four interventions are provided at the end of this paper.
Methods and Results for Sex Worker Outreach
Step 1: Determining the average cost curve

[image: image19.emf] Figure 1 illustrates the shape of four standard cost curves from microeconomic theory: Average Fixed Cost (AFC), Average Variable Cost (AVC), Average total Cost (AC), and Marginal Cost (MC). The latter three curves are hypothesized to be U-shaped due to the presence of initial increasing returns to scale, that is, decreasing costs as the quantity produced increases, reaching minimum efficient scale (MES) where the MC curve crosses the AC curve, and finally showing decreasing returns to scale, or increasing costs as the quantity produced increases. Increasing returns to scale are experienced due to spreading fixed costs over larger quantities of production, as well as other factors such as learning-by-doing. Theoretically, decreasing returns to scale set in after production reaches a certain level due to a variety factors: communication difficulties, employment structure (“top-heavy”), information issues, etc.
In order to consider the impact of economies of scale on the unit cost of delivering sex worker outreach programs, the average cost curve needs to be calculated. We use five studies that report both fixed and variable costs for sex worker programs (in US dollars) to trace out the AC curve
. The various costs are first inflated to 2007 US dollars using the US GDP deflator, and are then multiplied by relative per capita gross national incomes adjusted for purchasing power parity (relative to India) when necessary order to compare results across countries
.  The AC curve is then calculated for each of the five studies by varying the number of sex workers (SW) reached from 100 to 2000 in steps of 100 (see Figure 2):

[image: image20.png]fures
INSTITUTE




Using these data, we fit a regression (in double log form) to estimate the relationship between the number of sex workers served and unit cost, including study-specific dummy variables to allow for different intercepts. The complete regression results can be seen in Annex A; the resulting predicted AC curve is in Figure 3 below: 

[image: image1]
Overall, the regression performs well, explaining over 92 percent of the variance; in addition, the coefficients and F-statistic are statistically significant at the one percent level. The predicted values seem sensible, with an initial unit cost of about $70 dropping smoothly to reach $28 asymptotically. 

We then utilize this equation to predict average unit cost as a function of the number of sex workers reached in each city; this process is explained further in the next section.

This exercise is repeated for each of the other four interventions; data sources and regression results for estimating these average cost curves are presented in Annex B.

Step 2: Determining the scale-up pattern
The second step is to predict the number and size of the cities in each country using Zipf’s Law. The original Zipf’s Law was developed relative to linguistics, and stated that the frequency of any word in a text is inversely proportional to its rank in a frequency table, and follows an exponential distribution.  This has been applied in other disciplines, including the study of city size.  In that context, Zipf’s Law predicts that the rank of a city is inversely proportional to its size, using an exponential function:
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Or, alternatively:
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where α = log(A). 

If β is equal to one, then the interpretation of the equation is that the rank of the city is inversely proportional to the size of the city (in logs); if β > 1, then the cities are distributed more equally than their ranks suggest, while if β < 1, the cities are distributed less equally than their ranks suggest. The most common pattern in developing countries is the latter, where cities are distributed less equally, as agglomerations tend to occur around one or two major cities in the country, usually the capital city.
Because we have data on city size, we transform the equation above and estimate the following equation:
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where α* = log(A)/β.

We estimate six different regressions using ordinary least squares with data from the 2006 United Nations Demographic Yearbook
 for the following regions/countries:
1) Africa

2) Asia except China and India

3) China

4) India

5) Eastern Europe 

6) Latin America and Caribbean

In order to control for intra-regional variation, we also include a variable measuring the size of the largest city in each country (logged) in the regional regressions.

 A summary of the regression results can be seen in Table 1 below; complete results for each of the six regressions can be seen in Annex C:
Table 1: Summary regression results for Zipf's Law applied to city size by region/country

	Region/Country
	Slope (Estimated β)
	Adjusted R-squared
	Number of observations

	Africa
	-0.64*
	0.50
	305

	Asia (except China/India)
	-0.71*
	0.69
	519

	China
	-.067*
	0.88
	666

	India
	-0.85*
	0.99
	421

	Eastern Europe
	-0.79*
	0.80
	315

	Latin America/Caribbean
	-0.53*
	0.64
	497

	* Statistically significant at the 1% level or higher


Overall, the models fit reasonably well, with the adjusted R-squared ranging from 0.50 to 0.99, and all of the coefficients are statistically significant at the one percent level or higher.  We use these regression results to predict the size and number of cities of population greater than 5,000 in each of the 22 countries accounting for the largest HIV/AIDS disease burden
. 
The next step in the process is to distribute the number of sex workers within each country. We utilize country-specific estimates of the number of sex workers based on country studies or regional averages
. We distribute them proportionately across cities that have more than 5,000 population. The final step is to calculate the number of sex workers that are reached by the intervention, currently and in future years. In order to do this, an assumption must be made about how coverage is rolled out. There are two extreme cases:

(1) All sex workers in the largest city are covered first, followed by all sex workers in the next largest city, etc, until the total number of sex workers covered is reached; and
(2) Sex workers will be reached proportionately across all of the cities, that is, if coverage is 20 percent, then 20 percent of sex workers in each city with population greater than 5,000 are reached.
Actual practice probably is a mixture of both approaches. Here, both extremes are calculated and the average of the two results is used to project the number of sex workers reached in each city over 5,000 population for each country.
Step 3:  Calculating the country average unit cost 

The final input needed by the model calculating resources required is an average unit cost by country for each year from 2009 to 2031 for each of the four scenarios. The primary difference among scenarios is the coverage rates associated with the various interventions; thus the model requires the average unit cost for each country between 2009 and 2031 as it varies by different coverage rates.
We calculate the average unit cost by combining step 1, the average unit cost by number of sex workers reached, with step 2, the number of sex workers covered by the intervention. We vary coverage by increments of five percentage points, including an additional observation at the one percent coverage level, as most of the variation in unit cost occurs at the beginning of the AC curve. As discussed above, there are two ways of distributing coverage within a country: (1) by reaching 100 percent of sex workers in the largest city first, then proceeding to reach 100 percent of sex workers in the next largest city, etc. until the total number of sex workers reached equals the coverage rate determined by the scenario; or (2) by reaching the same percentage of sex workers across all cities (greater than 5,000 population). To illustrate this more fully, Figure 4 displays the average unit cost for the different coverage rates for the two extremes (“Large first”, “Even”) as well as the resulting average unit cost when an evenly-weighted average of the two extremes is used:
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There is some variation in the average cost, particularly at the beginning of the curve; since the highest average cost occurs at low numbers of sex workers reached, the first method (i.e., covering the largest city completely first) results in higher average cost as coverage is rolled out piecemeal and fewer sex workers are reached in the newer cities, while if all cities have the same initial coverage and coverage is rolled out evenly, high average cost is only encountered at the very lowest levels of coverage. The evenly-weighted average of the two reflects the contrast between the two methods; this is the final pattern for average unit cost that is used here.   

Each of the cities is then assigned an average unit cost, based on the number of sex workers that are reached in that particular city. The average unit cost for each of the 22 countries is then calculated as the average unit cost (weighted by the number of people reached) across all of the cities in that particular country that have population greater than 5,000.

Results

The resulting average unit cost for sex worker outreach interventions at the regional level, as well as the other interventions, can be seen in Table 2 below. Note that we have used the SW outreach unit costs for MSM outreach interventions, as the programs are assumed to be similar in nature. Because coverage rates are different, the final average unit costs are different as well. 

Because coverage rates increase over time, in general the average unit cost decreases; at the global level, the average unit cost for sex worker interventions decreases from $51 to $42, an overall decline of 16.5 percent. Regions with lower initial levels of coverage for sex worker interventions experience greater declines in average unit cost (North Africa and Near East), while regions with higher initial levels of coverage experience less of a decline (Sub-Saharan Africa). Interestingly, however, there is not a great deal of variation in the final average unit cost that is used; the greatest difference is in the North Africa and Near East region, which experiences a decline of 24 percent. 
Other interventions experience the same decline in average unit cost, due to the increase in assumed coverage rates over time. The smallest percentage change in average unit cost at the global level is observed in VCT, at 12 percent
. The percentage decline across 2009 through 2015 for the other interventions is higher, ranging from 26 percent for MSM outreach interventions to 43 percent for IDU outreach interventions to 47 percent for STI treatment interventions
. 
Table 2: Regional Averages of Unit Costs for Prevention Interventions

	
	SW Outreach


	Counseling & Testing
	IDU Outreach & NSEP

	
	2009
	2015
	2009
	2015
	2009
	2015

	REGIONAL AVERAGES
	
	
	
	
	
	

	Sub-Sahara Africa
	20.67
	18.21
	13.22
	12.47
	19.70
	11.06

	East Asia and the Pacific
	53.69
	46.97
	24.94
	18.46
	54.33
	28.48

	South and South-east Asia
	29.92
	25.40
	16.04
	12.80
	20.61
	15.43

	Eastern Europe
	80.82
	66.22
	15.53
	14.01
	62.04
	40.08

	North Africa and Near East
	89.18
	68.05
	18.51
	11.78
	83.27
	41.25

	Latin America and the Caribbean
	58.10
	51.53
	15.07
	16.21
	57.72
	31.30

	GLOBAL AVERAGE
	50.73
	42.38
	15.59
	13.75
	44.93
	25.70


	
	MSM Outreach
	PMTCT Treatment of HIV+ Woman
	STI treatment

	
	2009
	2015
	2009
	2015
	2009
	2015

	REGIONAL AVERAGES
	
	
	
	
	
	

	Sub-Sahara Africa
	24.59
	18.23
	152.75
	116.68
	41.34
	20.10

	East Asia and the Pacific
	65.56
	46.97
	379.04
	299.82
	109.22
	51.64

	South and South-east Asia
	34.63
	25.48
	185.81
	162.44
	41.99
	27.97

	Eastern Europe
	87.85
	66.21
	477.86
	422.73
	99.36
	72.81

	North Africa and Near East
	99.28
	68.05
	713.63
	435.33
	92.87
	74.99

	Latin America and the Caribbean
	65.89
	51.64
	361.46
	329.71
	69.62
	56.78

	GLOBAL AVERAGE
	57.25
	42.42
	340.24
	270.97
	88.69
	46.67


Conclusion

Incorporating economies of scale into estimates of resources required as HIV/AIDS programs scale up has become an increasingly important issue as more funding has become available. We utilize a new method here to include the impact of increasing returns to scale on average unit cost, discussing the results in detail for sex worker outreach interventions. We trace out average cost curves by using a number of different costing studies that have fixed and variable costs available, regressing the individual cost curves to estimate the overall average cost curve. We then utilize Zipf’s Law to predict city size for 22 different key countries with estimates of number of target population and coverage rate assumptions to calculate the number reached in various cities for five prevention interventions. We then combine these two results to calculate an average unit cost at the city level for interventions taking place in cities with populations greater than 5,000, and then calculate a national average unit cost based on the city-level results. All results are based in 2007 US dollars and adjusted for differences in purchasing power parity between countries.

Applying this method results in a reduction in average unit costs over time as coverage increases; at the global level, the average unit cost for sex worker interventions decreases by 16.5%, from $51 to $42. Similar reductions are observed in the other interventions with sufficient data for this analysis, ranging from 12 percent for VCT interventions to 47 percent for STI treatment interventions. Although there is some variation in unit cost over time, because most countries have at least some initial coverage of these key prevention interventions, and unit costs are highest initially, the decline is somewhat muted. 

Annex A: Regression results for sex worker outreach interventions

Sex Worker Outreach Interventions
[image: image5.emf]SUMMARY OUTPUT

Regression Statistics

Multiple R 0.9650101

R Square 0.9312444

Adjusted R Square 0.9275872

Standard Error 0.1143753

Observations 100

ANOVA

df SS MS F Significance F

Regression 5 16.65513798 3.331028 254.6324 5.12E-53

Residual 94 1.229680835 0.013082

Total 99 17.88481882

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 5.6238514 0.100370457 56.03094 5.05E-74 5.424564 5.823139 5.42456352 5.8231393

Ln(SW served) -0.3006184 0.014438877 -20.8201 5.62E-37 -0.32929 -0.27195 -0.3292871 -0.2719497

Study1 -0.2794165 0.036168648 -7.72538 1.2E-11 -0.35123 -0.2076 -0.3512302 -0.2076028

Study2 -0.3124504 0.036168648 -8.63871 1.44E-13 -0.38426 -0.24064 -0.3842641 -0.2406367

Study3 -0.3140535 0.036168648 -8.68303 1.16E-13 -0.38587 -0.24224 -0.3858672 -0.2422398

Study4 -1.0011345 0.036168648 -27.6796 5.63E-47 -1.07295 -0.92932 -1.0729482 -0.9293208

 
Data Sources

Dandona L, Sisodia P, Kumar SG, Ramesh YK, Kumar AA, Rao MC, Marseille E, Someshwar M, Marshall N, Kahn JG. HIV prevention programmes for female sex workers in Andhra Pradesh, India: outputs, cost and efficiency. BMC Public Health. 2005 Sep 24;5:98.

Dandona L, Kumar SP, Ramesh Y, Rao MC, Kumar AA, Marseille E, Kahn JG, Dandona R. Changing cost of HIV interventions in the context of scaling-up in India. AIDS. 2008 Jul;22 Suppl 1:S43-9

Fung IC, Guinness L, Vickerman P, Watts C, Vannela G, Vadhvana J, Foss AM, Malodia L, Gandhi M, Jani G. Modelling the impact and cost-effectiveness of the HIV intervention programme amongst commercial sex workers in Ahmedabad, Gujarat, India. BMC Public Health. 2007 Aug 6;7:195

Guinness L, Kumaranayake L, Rajaraman B et al. Does scale matter? The costs of HIV-prevention interventions for commercial sex workers in India. Bull World Health Organ 2005; 83(10):747-755.

Vickerman P, Terris-Prestholt F, Delay S, Kumarnayake L, Rees H, Watts C. Are Targeted HIV Prevention Activities Cost-Effective in High Prevalence Settings? Results From a Sexually Transmitted Infection Treatment Project for Sex Workers in Johannesburg, South Africa. Sexually Transmitted Diseases, October Supplement 2006;33(10): S122-S132.

Annex B: Regression results and data sources for the other four interventions

1) STI Treatment Interventions

[image: image6.wmf]SUMMARY OUTPUT

Regression Statistics

Multiple R

0.96581335

R Square

0.93279543

Adjusted R Square

0.92922705

Standard Error

0.28415605

Observations

120

ANOVA

df

SS

MS

F

Significance F

Regression

6

126.6426

21.1071

261.4055

8.21E-64

Residual

113

9.124147

0.080745

Total

119

135.7668

Coefficients

Standard 

Error

t Stat

P-value

Lower 

95%

Upper 

95%

Lower 

95.0%

Upper 

95.0%

Intercept

9.56664373

0.229109

41.75593

1.6E-70

9.112738

10.02055

9.112738

10.02055

Ln(STI treated)

-0.8049203

0.032747

-24.5802

3.69E-47

-0.8698

-0.74004

-0.8698

-0.74004

Study1

0.92073594

0.089858

10.24656

8.06E-18

0.742711

1.098761

0.742711

1.098761

Study2

-0.8956777

0.089858

-9.9677

3.59E-17

-1.0737

-0.71765

-1.0737

-0.71765

Study3

-0.5834956

0.089858

-6.49353

2.33E-09

-0.76152

-0.40547

-0.76152

-0.40547

Study4

0.38346765

0.089858

4.267483

4.13E-05

0.205443

0.561493

0.205443

0.561493

Study5

1.41889904

0.089858

15.79045

2.31E-30

1.240874

1.596924

1.240874

1.596924


Data Sources

Carrara V, Terris-Prestholt F, Kumaranayake L, Mayaud P. Operational and economic evaluation of an NGO-led sexually transmitted infections intervention: north-western Cambodia. Bull World Health Organ. 2005 Jun;83(6):434-42. Epub 2005 Jun 17

Dandona L, Sisodia P, Prasad TL, Marseille E, Chalapathi Rao M, Kumar AA, Kumar SG, Ramesh YK, Over M, Someshwar M, Kahn JG. Cost and efficiency of public sector sexually transmitted infection clinics in Andhra Pradesh, India. BMC Health Serv Res. 2005 Nov 5;5:69
Forsythe S, Mangkalopakora C, Chitwarakorn A, Masvichian N. Cost of providing sexually transmitted disease services in Bangkok. AIDS 1998; 12 Suppl 2:S73-S80.
Gilson L, Mkanje R, Grosskurth H et al. Cost-effectiveness of improved treatment services for sexually transmitted diseases in preventing HIV-1 infection in Mwanza Region, Tanzania. Lancet 1997;350:1805-09.
Moses S,  Plummer FA, Ngugi EN, Nagelkerke NJD, Anzala AO, Ndinya-Achola JO.  Controlling HIV in Africa: effectiveness and cost of an intervention in a high-frequency STD transmitter core group. AIDS 1991, 5:407-411.
Terris-Prestholt F, Vyas S, Kumaranayake L, Mayaud P, Watts C. The costs of treating curable sexually transmitted infections in low- and middle-income countries: a systematic review. Sex Transm Dis. 2006 Oct;33(10 Suppl):S153-66. 
(2) VCT Interventions
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Regression Statistics

Multiple R

0.892622884

R Square

0.796775612

Adjusted R Square

0.785965804

Standard Error

0.590977859

Observations

100

ANOVA

df

SS

MS

F

Significance F

Regression

5

128.7154

25.74308

73.70858

5.39E-31

Residual

94

32.82995

0.349255

Total

99

161.5453

Coefficients

Standard 

Error

t Stat

P-value

Lower 

95%

Upper 

95%

Lower 

95.0%

Upper 

95.0%

Intercept

7.409256984

0.518615

14.28663

2.73E-25

6.379535

8.438979

6.379535

8.438979

Ln(VCT clients)

-0.659107099

0.074606

-8.83453

5.52E-14

-0.80724

-0.51098

-0.80724

-0.51098

Study1

2.050277992

0.186884

10.97088

1.62E-18

1.679216

2.42134

1.679216

2.42134

Study2

0.623932218

0.186884

3.338614

0.001208

0.25287

0.994994

0.25287

0.994994

Study3

-0.87496381

0.186884

-4.68186

9.55E-06

-1.24603

-0.5039

-1.24603

-0.5039

Study4

1.258861348

0.186884

6.736072

1.29E-09

0.8878

1.629923

0.8878

1.629923


Data Sources

Dandona L, Sisodia P, Ramesh YK, Kumar SG, Kumar AA, Rao MC, Someshwar M, Hansl B, Marshall N, Marseille E, Kahn JG. Cost and efficiency of HIV voluntary counseling and testing centres in Andhra Pradesh, India. Natl Med J India. 2005 Jan-Feb;18(1):26-31.

Dandona L, Kumar SP, Ramesh Y, Rao MC, Kumar AA, Marseille E, Kahn JG, Dandona R. Changing cost of HIV interventions in the context of scaling-up in India. AIDS. 2008 Jul;22 Suppl 1:S43-9

McConnel CE, Stanley N, du Plessis JA, Pitter CS, Abdulla F, Coovadia HM, Marseille E, Kahn JG. The cost of a rapid-test VCT clinic in South Africa. S Afr Med J. 2005 Dec;95(12):968-71
Sweat M, Gregorich S, Sangiwa G, Furlonge C, Balmer D, Kamenga C, Grinstead O, Coates T. Cost-effectiveness of voluntary HIV-1 counselling and testing in reducing sexual transmission of HIV-1 in Kenya and Tanzania. Lancet. 2000 Jul 8;356(9224):113-21.

(3) IDU Outreach Interventions
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Regression Statistics

Multiple R

0.9961175

R Square

0.99225

Adjusted R Square

0.9918311

Standard Error

0.1640506

Observations

40

ANOVA

df

SS

MS

F

Significance F

Regression

2

127.4903

63.74513

2368.598

8.96E-40

Residual

37

0.995766

0.026913

Total

39

128.486

Coefficients

Standard 

Error

t Stat

P-value

Lower 

95%

Upper 

95%

Lower 

95.0%

Upper 

95.0%

Intercept

6.4843605

0.223148

29.05856

4.46E-27

6.03222

6.936501

6.03222

6.936501

Ln(IDU reached)

-0.575503

0.032745

-17.5751

1.51E-19

-0.64185

-0.50915

-0.64185

-0.50915

Study1

3.4522073

0.051877

66.54556

4.04E-40

3.347094

3.557321

3.347094

3.557321


Data Sources

Guinness, L; Vickerman, P; Quayyum, Z; Foss, AM; Watts, CH; Rodericks, A; Azim, T; Jana, S; Kumaranayake, L. The cost effectiveness of consistent and early intervention of harm reduction for injecting drug users in Bangladesh.  Addiction (in press). 
Vickerman P, Kumaranayake L, Balakireva O, Guinness L, Artyukh O, Semikop T, Yaremenko O, Watts C. The cost-effectiveness of expanding harm reduction activities for injecting drug users in Odessa, Ukraine. Sex Transm Dis. 2006 Oct;33(10 Suppl):S89-102

(4) PMTCT Interventions
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Regression Statistics

Multiple R

0.9722011

R Square

0.9451749

Adjusted R Square

0.9421291

Standard Error

0.0846288

Observations

20

ANOVA

df

SS

MS

F

Significance F

Regression

1

2.222497905

2.222498

310.3167

8.51E-13

Residual

18

0.128916553

0.007162

Total

19

2.351414458

Coefficients

Standard      

Error

t Stat

P-value

Lower 

95%

Upper 

95%

Lower 

95.0%

Upper 

95.0%

Intercept

8.0004482

0.161694159

49.47889

1.09E-20

7.660741

8.340155

7.660741

8.340155

Ln(People served)

-0.42083

0.023889344

-17.6158

8.51E-13

-0.47102

-0.37064

-0.47102

-0.37064


Data Sources

Dandona L, Kumar SG, Ramesh YK, Rao MC, Marseille E, Kahn JG, Dandona R. Outputs, cost and efficiency of public sector centres for prevention of mother to child transmission of HIV in Andhra Pradesh, India. BMC Health Serv Res. 2008 Jan 31;8:26.
Annex C: Complete regression results for Zipf’s Law by region/country
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SUMMARY OUTPUT

Regression Statistics

Multiple R

0.707502

R Square

0.500559

Adjusted R Square

0.497251

Standard Error

0.651099

Observations

305

ANOVA

df

SS

MS

F
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Figure � SEQ Figure \* ARABIC �1�: Standard average and marginal cost curves 


(Source: http://econsreadings.blogspot.com)
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Figure � SEQ Figure \* ARABIC �2�: Average cost curves for five sex worker outreach programs
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Figure � SEQ Figure \* ARABIC �3�: Predicted unit cost of sex worker interventions by number of sex workers reached (2007 US$, Reference country: India)
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Figure � SEQ Figure \* ARABIC �4�: Average unit cost by distribution method for coverage
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