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Evaluation of Text Retrieval Systems Considering Topic Difficulty

Kot EcucHI,” KAZUKO KURIYAMAt and NORIKO KANDOf

This paper analyzes topic difficulty as one of important factors for construction or use of
test collections. First of all, we analyze the differences of system ranking affected by the topic
difficulty, from the point of view of reliability of test collections. Secondly, we investigate
the predictability of topic difficulty. With this objective, this paper defines measures for the
various features of the topics, on the basis of term frequencies in the document databases
or human judgments, and analyzes the correlation between the topic difficulty and them.
Through the results of the investigations using the NTCIR-1 test collection, the topic catego-
rization based on its difficulty turned out to be effective in evaluating text retrieval systems
using a test collection. The results also suggest that the topic difficulty depend on the topic
term frequencies in the document database.
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Table 1 System ranks of top runs for three topic difficulty levels.
easy middle hard all
rankl run ID ave |%increasel run ID ave |%increase run ID ave |%increasel run ID ave |%increase
1 K32002 | 0.65 2.4 R2D22 0.33 6.1 jscbl 0.19 59.5 jscbl 0.38 8.4
2 jscbl 0.63 0.3 jscbl 0.31 9.9 K32001 0.12 2.7 K32002 0.35 0.7
3 K32001 0.63 5.4 K32001 0.29 0.6 K32002 | 0.11 3.5 R2D22 0.35 0.6
4 R2D22 0.60 2.2 K32002 0.28 2.6 R2D22 0.11 7.3 K32001 0.35 7.3
5 R2D24 0.58 4.4 R2D21 0.28 0.5 R2D24 0.10 13.1 R2D24 0.32 3.9
6 R2D21 0.56 2.9 R2D24 0.28 8.8 BKJJBIDS 0.09 0.8 R2D21 0.31 5.8
7 BKJJBIDS| 0.54 1.8 NTE151 0.25 5.5 R2D21 0.09 9.2 BKJJBIDS| 0.29 2.3
8 R2D23 0.53 1.8 BKJJBIDS| 0.24 0.7 R2D23 0.08 1.3 R2D23 0.29 4.8
9 CRL12 0.52 0.1 R2D23 0.24 4.4 FX1 0.08 10.6 CRL14 0.27 2.1
10 CRLS 0.52 1.1 CRL14 0.23 4.6 CRL14 0.07 9.9 CRL13 0.27 0.8
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Table 2 Kendall’s rank correlation coefficients between
system ranking for three topic difficulty levels.

easy middle hard all
easy T 0.809 0.717 | 0.914
a 0.000 0.000 0.000
middle 7 0.698 | 0.883
a 0.000 0.000
hard T 0.766
a 0.000
all T
«
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Table 3 The results of the function-based topic categorization.
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Table 4 Kendall’s rank correlation coefficients between the topic difficulty and

feature quantities of the topics.

diffi fund|REL| ave|lstdev| medskew| kurt#term|#chanritf_relldf_rel|tf_dbl df _dbjt f_rat/df _ratft fidf _dblt fidf -db
diff| 0.094] 0.087| -0.798| -0.688| -0.824| 0.655 0.227| -0.068| -0.014}-0.1420.063| 0.296| 0.333| -0.421| -0.362| 0.312] -0.291
0.443] 0.424] 0.000[ 0.000| 0.000j0.000| 0.035 0.548 0.902| 0.189( 0.562| 0.006| 0.002{ 0.000| 0.001 0.004] 0.007
fun -0.032-0.090-0.023+0.114/0.110] 0.006| 0.029/-0.133| 0.035-0.024{ 0.015-0.026| 0.028-0.002| 0.081 -0.058
0.771] 0.401] 0.829 0.287)0.307| 0.954] 0.795| 0.224] 0.746| 0.822 0.888| 0.810| 0.802| 0.987| 0.449| 0.589
|REL| F0.119-0.167+0.119/0.064}-0.062| 0.113] 0.091] 0.639| 0.780| 0.122 0.195( 0.170] 0.139 0.065 -0.116
0.211) 0.080| 0.214]0.504f 0.514] 0.258 0.348 0.000 0.000| 0.200| 0.040 0.086( 0.163| 0.494 0.222
ave 0.795| 0.901-0.592(-0.181] 0.060| 0.004] 0.110] 0.0471-0.193[ -0.266| 0.424] 0.389] -0.20 0.196
0.000] 0.000[0.000] 0.055| 0.541] 0.969] 0.247] 0.618| 0.041] 0.005 0.000] 0.00 0.032] 0.038
stdev 0.736]-0.43010.182 0.045(-0.007| 0.071| 0.012+-0.147| -0.246| 0.336] 0.330, -0.134 0.221
0.000j0.000| 0.054] 0.648 0.939 0.452 0.902/ 0.119] 0.009| 0.001| 0.001 0.156| 0.019
me -0.669-0.200, 0.058 0.009| 0.115/ 0.041+0.201] -0.274| 0.389] 0.358 -0.21 0.221
0.000 0.035 0.556| 0.926| 0.225| 0.667] 0.034] 0.004] 0.000] 0.00 0.024] 0.019
skew| 0.244| -0.015/-0.019-0.114{-0.050| 0.174{ 0.186| -0.339| -0.288] 0.19 -0.160
0.010| 0.883 0.847] 0.228 0.597] 0.066| 0.050/ 0.001| 0.003| 0.036| 0.091
kurt] -0.080| 0.082-0.127+0.140+0.1261-0.112/-0.116/-0.161] -0.052 0.094
0.416] 0.393) 0.179 0.139 0.182( 0.237] 0.237| 0.102] 0.581 0.319
F#term) 0.609 0.121) 0.125( 0.171{ 0.148-0.022| 0.01§ 0.148 -0.093
0.000] 0.221] 0.207| 0.084] 0.135| 0.827] 0.863| 0.135| 0.349
#char| 0.012 0.0421-0.010| 0.017-0.061{-0.021| -0.005 -0.020
0.902 0.667] 0.920] 0.860 0.545( 0.834 0.957 0.835
tf-rel 0.797 0.160] 0.140 0.264| 0.196| 0.144f -0.024
0.000] 0.090 0.139| 0.007 0.047  0.127] 0.800
df _rell 0.149 0.190 0.231f 0.18 0.116) -0.075
0.116| 0.045( 0.019 0.056| 0.223 0.429
t f_db| 0.803|-0.209/-0.152] 0.714 0.338
0.000| 0.034f 0.12 0.000| 0.000
df _d -0.207]-0.158 0.569] 0.417
0.035| 0.109 0.000| 0.000
tf_rat 0.871)  -0.274| -0.033
0.000 0.005| 0.740
df _rat| -0.19 -0.025
0.048 0.798
tfidf _db| -0.232
0.014
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Fig.2 Histograms of medians of the non-interpolated average precision based on

submitted results for three topic difficulty levels.
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