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CLEF 2015 Measures

New Measures to Evaluate Understability in Retrieval

Idx Rerank Run
RBPF, Res. uRBP Res. RBP, Res. MMpgrp  Res. Unjal0o RBP? RBP; MMppp
1 ECNU (lst) 51.57 895  50.51 895 59.55 10.09  46.22 862 0.00 51.57 59.55 46.22
2 No Rerank KISTI (2nd) 36.72° 806 35.02° 732 6450 11.54  37.56° 780 0.03 37.07° 65.31 37.06°
3 BM25 Baseline — 31.20° 876 30.51° 7.65  67.60 12.20  35.75° 8.76  0.03 3157 68.94°  36.42°
4 SMOG Based on ECNU 3816t 2009 37.36f° 805 o511t 2214 37507 1895 014 45.45"  62.68 43.65
5 Top 15 Based on KISTT  31.28M¢  10.21 30507 748 67.05 13.95 3423 ° 10,05  0.05 3312t 69.10° 36.02°
6 Based on BM25 24397 1146 716 G7.69 17.66 0.10 26.28f¢ 72827 3153
Ty ;1\_1(_)(: """""" Based on ECNU ~ 34887 ~ 2506  34.137 ~ 805  5LI5T® 2701 35.347° 2502 | 020 Ads7eT T w6.20fT T 44R8 T
8 Top 20 Based on KISTT 11.05 732 66.61 0.08 30877 Go.09ft 3381°
9 = Based on BM25 . 63.61 0.15 26.22f¢ 72727 3087
I (TR ;1\_1(_)(: """"" Based on ECNUO ~ 2183 05 T ALTIE T TAGRG 236570 T 36.63 0.45 T 3088 T LAY T 43RG
11 -ﬁm 50 Based on KISTT 21007 1867 20537 732  50.72 0.23 2720t 72477 gLa0f
12 Based on BM25  15.207¢ 1873 14.86/ 6.51  49.87f° 0.32 21.22f¢ 73.17° 25787
3T T T T x _(:_13 """"""" Based on ECNU ~ 39.777° ~ 2159  38.907° 9.1 51847 2422~ 383577 2072 015~ 47.007 T 61287 T 422 T
14 Top 15 Based on KISTT ~ 31.367° 0.05 32.80t¢  TORTR 35.24°
15 ' Based on BM25  23.387¢ 0.10 26.351¢ 73481 31351
16 XGB Based on ECNU 34917 X 52.607° 3019 34.807° 0.25 46.717° 67267  45.81
17 Top 20 Based on KISTT ~ 29.04f¢ 69.10° 15.86  32.007 0.07 31.82° 73.19%¢ 34.84°
18 - Based on BM25  21.83¢ . 20 25.47f° 0.16 26.567°  76.267 31457
B C M "G"B """"""" Based on E'Eﬁﬁ 227577 T 3365 222277 T RO 433670 4918 20007 3365 0.45  A0.69™ T 71397 T 4465
20 Top 50 Based on KISTT 18697 17.21 18257  G6.67  56.877 33.37  21.82fF 0.29 27.69t¢ 744t 32.53°
21 Based on BM25 17477 2095 1700 602 47.21% 4381 19.227 0.41 27.09° T9.777 31.35°
22 . o Based on ECNU  47.817 12,85  46.78™ 895  60.04 15.04  44.69 0.10 50.09 62087 46.85
23 RRE [);5’1])3 1{: Orig.) Based on KISTI 7.71 33.02F 6.83  GR.GT ; 34.34F 6967
Based on BM25 TAR  66.64 52
i o Based on ECNU 911  50.95 te
RRE %SE,J’E‘; Ofe) Based on KISTI 32727 845 3197 7.0  69.06/° 36.29°
= Based on BM25 25647 12,51 25057 716 66.55 : L0 32.067
AR T o . . Based on ECNU ~ 389777 T 2140 38087 T R0 57.37 2544 30547 T 1083 0.24  A7.0077 T 67051 4Ta2
RRF {?%an‘?‘; Orig)  Based on KISTI  27.787 1124 6.83  G7.83 16.75 31077 11.24  0.09 31.337°  73.06f°  3485°
Based on BM25  19.287¢ 17.11 .00 57407 27.02 2278 1711 0.19 25.065° 71.56° 30.26%
BT L entee o . o Based on ECNU ~ 47.2377 T 1241 462477 T 805 T 50.57 1388 4 13067 7 TILR0 008 492177 T el4s - 4542 0
32 DRE {51_\;51))(“15& Omig)  Boced on KISTI 3488 834 36.86° 818 0.03 35.32°  6Rs4t 37370
33 Based on BM23  27.167°  10.70 10.79  0.05 28.21f¢  G0.38°
I 7 "Based on ECNU ~ 45,917 ~ 14.14 T T TI355 0 000 T T ASGYTeT T g2deT
35 BRF {‘c’%f:)(j’)[?" OriE)  Baced on KISTI 3417 8.54 838 0.03 34.79° 69.307
16 - Based on BM25 25801 25.22f¢ 1233 0.08 27.24"  69.14°
AT o T T T "Based on ECNU 3006 20,77 38207 T 927 57.68 2316  30.55°  20.28 0.18 45597 65.821° 4613
33 BRF {F’%J(l))(;[i"' Orig)  Baced on KISTI 20517 1035 2883  7.48 68.601° 1471  33.37 10.35  0.08 31.48tc  TL.70%
39 Based on BM25 18707 1712 18207 716 57.507 24,50  22.73% 1712 015 22,957 68.61
40 LTR 1 on BM25 2486t  17.39 24327  7.81 55.607° 2411 28.897 1739 0.22 20.67° 66.41 34.76°
11 LTR 2 on BM25 30.72°  21.25 30.08° 846 4887 2882  31.76° 1899 0.2 37.09° 61897 30.17°
42 XGB LeToR LTR 3 on BM25  28.02° 24.35 28.32° 846 49.027 3211 30.14%F 23.83  0.31 37.32° 63867 30.84°
43 LTR 4 on BM25 25657  25.72  25.00% 830  40.00%  33.30  27.45% 24.40 0.33 35.82° .14 38.21°
14 LTR 5 on BM25  30.21° 20.79  20.59° 8.62 4847 2788 30057 1999 0.25 37.11° 61257 30.15°

Table 1. Results obtained by integrating understandability estimations within retrieval methods on
CLEF 2015. Baseline runs are reported at table indices 1-3 (the index column is labeled Idx). Re-
ranking experiments are reported at indices 4-21. Fusion experiments are reported at indices 22-39.
Learning to rank experiments are reported at indices 40-44. All measures were calculated up to rank
n = 10. The highest result of each set of experiments is reported in boldface for each measure.
Statistically significant differences compared to ECNU are indicated with ¢, while differences between
an original run (indices 1-3) and its modifications are indicated with 1 (paired, two-tail t-test, P <
0.05).
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RBP, Res. uRBP Res. RBP, Res. MMggp Res. Unjalo RBP? RBP; MMfpp

GUIR (1st)
ECNU (2nd)
BM25 Baseline

Based on GUIR
Based on ECNU
Based on BM25
Based on GUIR
Based on ECNU
Based on BM25
Based on GUIR

Based on ECNU
Based on BM25
Based on GUIR

28.11  7.65 18.12 719  45.69 .86 25.61 6.50 0.01 28.29 46.03 25.79
27.70 7.37 17.55 7.34 43.80°  R.G6 25.35 6.26 0.01 27.77 44.18° 2648
25.28°  8.24 16.05° 694 4208  10.97 2297 7.19  0.06 26.01°  43.89°  23.93°
16.837 727 4910 10.62  24.94 7.50 0.03 25.247°  50.337°
16.64° 716 4888 071 24 .80 6.50 0.02 25.121¢  49.647
1585 °  6.04  47.00°  11.83 2

15.36' 608 4871 12.30
15.70f 691  48.99f° 11.69

52,071

18.307°

__________________________________________ 1055 _ 6.62_ 40.03° 2388 16557 1383 0.24 19427 51697 21597
1727 7137 T50.96% 1011 500t
1654° .00 50.001° 9.9 50,741

Based on ECNU
Based on BM25
Based on GUIR
Based on ECNU
Based on BM25
Based on GUIR
Based on ECNU
Based on BM25

15.46 6.76 47.90f 12.13

52.151
50.281¢

2368
21.981°

1505 702 5042t 1170
1446  6.84  47.741°  13.56

23.27°

12,39 6,84 4349 23.63
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1

2 No Rerank
3

4 Dale-Chall
f: Top 15

! Dale-Chall
8 Top 20
9 op 2

10 Dale-Chall
11 Ton 50
12 op o

13 XCB

14 Ton 15
15 op 1
16

17’ XGB

P

18 Top 20

(0

o XGB

21 Top 50
22 . .
" RRF (XGB & Orig.)
23 i

24 Top 15

Based on GUIR
Based on ECNU
Based on BM25

=

RRF (XGB & Orig.)
Top 20

SR

-1

Based on GUIR
Based on ECNU
Based on BM25

16.197*  17.01 1182 727 43.05°  24.75 20.16f¢ 5701 22961
15.437°  15.37 11337 648  41.93° 23.65  17.43° 1340  0.26 19.587¢ 54,047 22171
27.23"¢  7.76 18.31 7.23 40697 018 26.497° 6.62 0.01 27.46™  50.077°  26.697°
26.60f° 741 17.51 710 4867 B.80 26.02 6.09 0.01 26.76t*  49.10t*  26.271
15 1651° 691  46.76 11.23 24167 7.20 0.06
; 50,987
50321

49527

8.01 0.07 25.08"

28 R ) . Based on GUIR
29 REF {i??,’a‘ Ot8:)  Based on ECNU 712 50.637 24.90°
30 i Based on BM25 48.791°
I TR 7 Based on GUIR g -
32 RRF {Dﬂl-(l-((ihilil & Orig.) Based on ECNU
33 P Based on BM25 6 56t
[ 7 S 7 Based on GUIR ™ 25.017° ~ 820 17407 727 4R76T°7 T 0027 T 2595 693 003 26317 2619
g5 REF {D‘ﬂ.‘l.{gh,;‘[lll & Orig)  Based on EONU 672 003  26.64t°
36 p 2 Based on BM25 711 0.06 25.51°
I A 7 Based on GUIR ™ 232077~ 9.76 16.157° 7120 49.041F T 1247 " 2403 T 837 T 007 T 24487 -
as  DRF {D‘ﬂ_‘“(ihf[l]l £0Me) Boced on EONU 24167 912 1637 734 4884 1164 2478 786 0.07 25.061°
39 P Based on BM25 22,647 0.26 15.47° 7.6 47.25t¢ 1279 23.67 786 0.00 23.80t¢  50.261
10 LTR 1on BM25 2042 17.61  13.00f° 741  32.17f° 2461  18.30f¢ 1441  0.28 25.25°  43.19°  23.83°
41 LTR 2 on BM25 24.987° 1983 15307 800  35.007° 2514  22.26° 17.50  0.24 30.41 46.09 28,281
42 XGB LeToR LTR 3 on BM25  26.35°  20.48 15887 816 3473 2460 21.81F 1741 022 32.25° 4544 28,221
43 LTR 4 on BM25 1616/ 19.48 10.76"°  7.27  36.757 2851 16.777° 17.80 0.29 22.20'°  50.067°  23.32°
44 LTR 5 on BM25 26.76° 20.48 16.19° 834 35.26f° 2413 22.96 17.59  0.22 32.607 4587 29.20°

Table 2. Results obtained by integrating understandability estimations within retrieval methods on
CLEF 2016. Baseline runs are reported at table indices 1-3 (the index column is labeled Idx). Re-
ranking experiments are reported at indices 4-21. Fusion experiments are reported at indices 22-39.
Learning to rank experiments are reported at indices 40-44. All measures were calculated up to rank
n = 10. The highest result of each set of experiments is reported in boldface for each measure.
Statistically significant differences compared to ECNU are indicated with ¢, while differences between
an original run (indices 1-3) and its modifications are indicated with 1 (paired, two-tail t-test, P <

0.05).



