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Testing for Significance of Differences in Project Success Rates 

 
1. This section summarizes the statistical analysis done to determine whether there were 

significant differences in project success rates, i.e., in the proportion of validated project completion 

reports (PCRs) that were rated highly successful or successful based on four core criteria. The chi-square 

test and the Marascuilo procedure
1

 were carried out using the latest ratings from project validation 

reports (PVRs) or project or program performance evaluation reports (PPERs), in the PCR reporting 

periods 2007-2009, 2010-2012, and 2013-2015. 

 

2. The proportion, or success rate, is defined as: 

 

p̂ =
X

n
 

 

where 

 

 X = number of highly successful or successful projects validated 

 n = total number of projects validated 

 

3. The proportion p
1
 can be estimated as p̂1 =  

X1

n1
, p

2
 as p̂2 =  

X2

n2
 , and p

3
 as p̂3 =  

X3

n3
, where p̂1 is the 

estimated success rate in PCR period 2007-2009, p̂2 in 2010-2012, and p̂3 in 2013-2015. Under the null 

hypothesis, there is no difference in the success rates during these three PCR reporting periods: 

 

H
0
: p

1
 = p

2 
= p

3
, 

 

The alternative hypothesis is that the success rates differ during the reporting periods: 

 

H
1
: Not all p

i
 are equal (i=1,2,3). 

 

4. The significance of the statistical difference is given by the chi-square measured by the p-value, 

which is the probability of rejecting the null hypothesis when it is true. For example, a p-value of 0.05 

indicates a 5% risk of concluding that there is a difference in success rates in the three reporting 

periods when they do not actually differ. 

 

5. While rejecting the null hypothesis allows one to conclude that the success rates are not equal 

for all periods, it does not, however, indicate which success rates differ. The Marascuilo procedure was 

used to identify significant differences in success rates between reporting periods. This is a multiple 

comparison procedure, which allows for simultaneous testing of all pairs of success rates.  

 

6. Table 1 presents a summary of the results of chi-square tests for equality of overall success 

rates in the three reporting periods, as well as success rates by sector, region, and modality. Results of 

the chi-square test indicate that the overall success rates of validated projects in the three PCR 

reporting periods are significantly different as shown by the p-value of 0.0351, which is less than 0.05. 

A further test using the Marascuilo procedure shows that overall success rate in the period 2013-2015 

is significantly different from that of 2010-2012.  

 

7. Similarly, the chi-square test was conducted to determine whether there were statistically 

significant differences in success rates by sector, modality, and region. Results of the chi-square test 

                                                           
1 D. Levine et al. 2008. Chi-Square Tests and Non-Parametric Tests. Statistics for Managers. 5 ed. Upper Saddle River:  

Prentice-Hall. . http://www.prenhall.com/behindthebook/0136149901/pdf/Levine_CH12.pdf.  
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show that the success rates for the non-infrastructure sector,
2

 are statistically different in 2013-2015 

and 2010-2012. Results also show that the success rates are statistically different in 2013-2015 and 

2010-2013 for education at the 1% significance level, and for public sector management at the 10% 

significance level.  

 

8. While the energy sector had a p-value less than 10% and the industry and trade sector a value 

less than 5%, the results must be interpreted with caution as a chi-square assumption was violated 

(25% of the cells in the energy sector and 75% in the industry and trade sector had expected values of 

less than 5, which is more than the 20% allowed by the test). 

 

9. Success rates for investment projects and policy-based operations are also statistically different 

at the 10% significance level. Based on the results of the Marascuilo procedure, the success rates in 

2013-2015 are significantly different from those of 2010-2012 for investment projects, and from those 

of 2007-2009 for policy-based operations 

 

10. The success rates in the East Asia region are statistically different at the 5% significance level. 

Moreover, the success rates in 2013-2015 are significantly different from those in the previous 

reporting periods as shown by the results of the Marascuilo procedure. 

 

  

 

  

                                                           
2
 The non-infrastructure sector comprises operations in agriculture, natural resources and rural development; 

education; finance; health; industry and trade; and public sector management. 
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Table 1. Summary of Chi-Square Tests 

 Number of 

Validated PCRs 

Chi-

Square 

Statistic 

p-value PCR periods with 

Significantly Different  

Success Ratesa 

Overall Success Rate 465 6.9239 0.0314  2013-2015 and 2010-2012 

Sector     

Agriculture, Natural 

Resources, and Rural 

Development 

 

 

 72 

 

 

1.0164 

 

 

0.3134 

 

 

– 

Education  38 6.6311 0.0100 – 

Energy  33 2.9537 0.0857 – 

Finance  40 0.0067 0.9348 – 

Health  24 0.2286 0.6326 – 

Industry and Trade  17 3.8636 0.0493 – 

Public Sector 

Management 

 

 46 

 

3.6644 

 

0.0559 

 

– 

Transport  79 1.4203 0.2333 – 

Water and Other Urban 

Infrastructure and 

Services 

 

 

 36 

 

 

2.1406 

 

 

0.1434 

 

 

– 

Infrastructure Sectors 152 0.3935 0.5304 – 

Non-Infrastructure 

Sectors 

 

237 

 

10.0378 

 

0.0015 

 

– 

Region     

Central and West Asia 119 0.8149 0.6654 … 

East Asia  82 8.4543 0.0146   2013-2015 and 2010-2012; 

 2013-2015 and 2007-2009 

The Pacific  33 3.1981 0.2021 … 

South Asia 113 1.8368 0.3991 … 

Southeast Asia 139 0.6954 0.7063 … 

Modality     

Program  98 5.5687 0.0618  2013-2015 and 2007-2009 

Project 393 5.3115 0.0702  2013-2015 and 2010-2012 

a
 The Marascuilo procedure was used to determine the pair of PCR periods that were statistically different from each other. 

The procedure was done based on the results of the chi-square tests at 5% or 10% significance levels. 

– = For sectors, the Chi-square test was conducted for PCR periods 2010-2012 and 2013-2015 as the sector classification 

using the new Project Classification System was available only from 2010 onwards. 

… = Marascuilo procedure was not carried out as results of chi-square tests were not statistically significant at 5% or 10% 

significance levels. 

 

 

 


