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MotivationMotivation

Problems with evaluation across multiple 
test collections

Goal of this study

to answer the following questions:

Are we making any progress?

What kinds of questions are difficult or easy 
to answer correctly for QA systems?

What kinds of features of a test collection 
affect the difficulty of QA?



Performance of Systems in 
Subtask1 of QAC1/QAC2 
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# of systems: 15
# of questions: 195
average of MRR: 0.310
variance: 0.022
standard deviation: 0.150 
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0.310

QAC2

# of systems: 25
# of questions: 195
average of MRR: 0.363
variance: 0.021
standard deviation: 0.145

0.363

QAC1



Measuring performance of systems 

for a question

RR(AVG) : the average of  the RR(reciprocal rank)s of 
all the systems

RR(AVG) =AvgSys5 * N(Sys5)) /N(SysAll)
AvgSys5 :  The average of the RRs of the systems that 
obtained more than zero in RR.

N(Sys5) : the number of systems that returned the correct 
answer in up to the fifth place

N(SysAll): the number of all the systems participated

for a set of questions

MRR(AVG) : the averaged RR(AVG)s for a set of 
questions, refers to the averaged performance of all the 
systems



Question-wise comparison of 
performance of systems 
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Testing Features of test collections 

Selection of features
supposed to affect the difficulty of questions for some 
modules of typical QA system

calculated automatically with questions, answer strings, 
and documents in the test collection

Methods

Scatter diagrams and correlation coefficient 
between the features of test collections and 
performance measures(N(Sys5), RR(AVG))



Features of questions

#RD: 

the number of relevant documents for a question

#AS¦RD: 

the number of answer strings in relevant 
documents for a question

E(#AS¦RD): 

the averaged number of answer strings in a 
relevant document for a question

QLength: 

the length of a question



QAC1 QAC2

Scatter diagrams:
RR(AVG) vs.　#RD 

#RD: the number of relevant documents for a question



RR(AVG) vs. #AS¦RD 
#AS|RD: the number of answer strings in relevant documents

QAC1 QAC2



RR(AVG) vs. E(#AS¦RD) 

E(#AS|RD): the averaged number of answer strings in a relevant 
document for a question

QAC2QAC1



RR(AVG) vs. QLength

QLength: the length of a question

QAC2QAC1



Correlation coefficient between features of 
test collections and performance measures
QAC1

correlation 
coefficient

330.5 0.894.623.0 variance

51.2 1.5 9.0 5.7average

0.011 0.152 0.510 0.536 N(Sys5)

QLengthE(#AS¦RD)#AS¦RD#RD

0.003 0.136 0.473 0.510 MRR(AVG)

QAC2

correlation 
coefficient

567.31.474.022.2variance

61.0 1.7 10.3 6.4 average

-0.122 0.213 0.501 0.440 N(Sys_5)

QLengthE(#AS¦RD)#AS¦RD#RD

-0.174 0.196 0.504 0.429 MRR(AVG)



Answer categories 
and performance of systems
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Answer categories and performance of systems
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#AS¦RD#RDMRR(AVG)

13.26.80.492QAC2

11.26.40.358QAC1

#AS¦RD#RDMRR(AVG)

9.97.30.262QAC2

11.06.40.268QAC1

#AS¦RD#RDMRR(AVG)

7.96.30.384QAC2

9.66.20.314QAC1



Performance of systems
for questions on ORGANIZATION 

0

1

2

3

4

5

6

7

8

 0
.0

 -
 0

.1

0.
1 

- 
0.

2

0.
2 

- 
0.

3

0.
3 

- 
0.

4

0.
4 

- 
0.

5

0.
5 

- 
0.

6

0.
6 

- 
0.

7

0.
7 

- 
0.

8

0.
8 

- 
0.

9

0.
9 

- 
1.

0

RR(AVG)

# 
o
f 
q
u
es

QAC1

QAC2

QAC1
MRR(AVG): 0.268
standard deviation: 0.161

QAC2
MRR(AVG): 0.262
standard deviation: 0.194



Subcategories of ORGANIZATION

categories
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Summary

Analysis of QAC1/QAC2 test collections

The questions of QAC2 test collection seem to 
be easier than those of QAC1 at least in terms of 
IR and answer selection.

We seem to be making progress, at least for 
questions on some answer categories.

The features of questions (#RD, #AS¦RD) have 
moderate correlation with the performance of 
systems.

Answer categories of questions also affect the 
performance of systems.
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