Figure 17: WhatsThatBook Instruction Regularization Prompt

Figure 18: WhatsThatBook Query Regularization on Instruction Regularization Prompt

Figure 19: WhatsThatBook Document Regularization 40% Prompt



(Here is a heavily redacted book description: "{redacted_description}".
Here is an example tip-of-tongue query based on an example book description: "{Example_query}".

Follow the style of the example tip-of-tongue query, write a new tip-of-tongue **query** based on the provided book
description.

Only output the new query (strictly more than 125 words) in one paragraph. The query should not contain "_". Note
that the query should mimic the style of the example query and entirely base on the redacted book description.

Figure 20: WhatsThatBook Document regularization 60%, 80% Prompt

Given a query, summarize it down to a shorter query with at most 50 words.
Query: {query}

Figure 21: WhatsThatBook Query Regularization on synthetic queries from Doc Reg 40%, 60%, and 80%

Here is a description of a book: {description}
Give me **all** the important words that represent salient ideas in the description. Output the words in a python list
format.

Figure 22: WhatsThatBook Keywords Extraction Prompt
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Description_1:
{Description_1}
Query_1:
{Query_1}

Description_2:
{Description_2}
Query_2:
{Query_2}

Description_3:
{Description_3}
Query_3:
{Query_3}

Description_4:
{Description_4}
Query_4:
{Query_4}

Description_5:
{Description_5}
Query_5:
{Query_5}

Description_6:
{Description_6}
Query_6:
{Query_6}

Description_7:
{Description_7}
Query_7:
{Query_7}

Description_8:
{Description_8}
Query_8:
{Query_8}

Description_9:

{Description for new query}
Write Query_9 according to Description_9

Figure 23: WhatsThatBook Promptagator Prompt
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Model (Method) R@5 R@10 R@20 RP NDCG@10 MRR@10 MAP
E5-Large-v2
Pretrained 14.67 25.98 42.15 38.18 71.98 14.34 40.52
Contrastive Fine-tuning 15.28 25.97 39.87 34.73 72.51 13.43 38.87
Promptagator 16.18 26.58 45.59 38.99 73.95 14.83 42.69
Document,os, reg 14.90 | -1.28 27.651 1.07 46.5510.96 39.33 74.28 1 0.33 14.87 43.10 1 0.41
Queryreg 0 Documentygy, o 15.85 27.4410.86 45.67 39.7310.74 73.96 16.10 1 1.27 43.06 1 0.37
Documentgoo, reg 15.23 | -0.95 27.68 1 1.10 46.5710.98 38.86 7498 11.03 15.14 43.26 1 0.57
Queryreg o Documentggo, g 15.31 | -0.87 27.74 1 1.16 48.1612.57 39.6010.61 74.9010.95 15431 0.60 44.4811.79
Documentgps, reg 14.68 | -1.50 25.02 | -1.56 43.89 | -1.70 38.91 74131 0.18 13.51 | -1.32 43.31 1 0.62
Queryreg o Documentgge, og 15.63 | -0.55 27.9311.35 46.75711.16 39.37 75.08 1 1.13 16.6211.79 44.24 1 1.55
Instrieq 16.38 26.26 46.73 1 1.14 40.31 11.32 74421047 17.0612.23 44841215
Queryreg o Instrreg 15.76 | -0.42 30.56 1 3.98 48.46 1 2.87 42251326 76.0212.07 20.8616.03 46.29 1 3.60
SimCSE
Pretrained 14.38 23.24 41.83 36.27 70.81 24.83 42.02
Contrastive Fine-tuning 15.60 27.70 44.99 39.06 73.18 22.41 42.87
Promptagator 16.35 28.98 46.69 40.64 73.97 16.54 44.12
Document,oe, reg 17.70 1 1.35 29.851 0.87 45.30 | -1.39 40.43 74.49 1 0.52 16.49 44.67 1 0.55
Queryreg o Documentygo, g  16.06 28.77 45.46 | -1.23 40.41 73.23 | -0.74 16.56 43.70 | -0.42
Documentgoo, reg 17.08 1 0.73 28.80 4533 | -1.36 39.91 | -0.783 74.7010.73 17.7511.21 44.501 0.38
Queryreg o Documentgge, reg  17.04 1 0.69  28.63 46.68 40.59 74.6510.68 18.3211.78 45.051 0.93
Documentggs, reg 15.01 | -1.34 26.37 | -2.61 4253 | -4.16 38.32 | -2.32 73.69 | -0.28 18.68 12.14 42.22 | -1.90
Queryreg 0 Documentgpe, o 15.92 27.32 | -1.66 45.70 | -0.99 39.59 | -1.05 73.86 18.54 1 2.00 43.96
Instrieq 16.50 27.81 | -1.17 46.68 40.71 75.60 1+ 1.63 19.71 1 3.17 45.8511.73
Queryreg o Instrreg 16.06 28.25 | -0.73 47.6110.92 39.88 | -0.76 75431 1.46 22.141560 45521 1.40
RoBERTa
Pretrained 11.96 21.45 34.77 30.68 66.86 8.56 34.14
Contrastive Fine-tuning 14.75 25.95 43.32 37.68 73.55 20.79 41.67
Promptagator 13.03 24.50 42.88 36.65 72.23 16.82 40.19
Documentsoo, reg 12.54 24.94 44.89 1 2.01 36.86 72941 0.71 18.1611.34 41.651 1.46
Queryreg 0 Documentygo, g 14.66 1 1.63 27.58 13.08 47.4114.53 38.5411.89 74.0411.81 18.8111.99 424512.26
Documentgos, reg 14.1111.08 25801 1.30 43991 1.11 37.03 72.9410.71 16.84 41.77 1 1.58
Queryreg 0 Documentgge, og 14751 1.72 28.34 1 3.84 47.25714.37 39431278 74.611238 20.4813.66 43.3313.14
Documentgoo, reg 14.47 1 1.44 25531 1.03 4247 37571092 72611038 1510/ -1.72 41.551 1.36
Queryreg 0 Documentggo, g 15.84 12.81 27.96 1 3.46 46.96 17 4.08 39.0912.44 74711248 20.4913.67 43.41713.22
Instrieq 13.80 1 0.77 25.00 45781290 36.29 73.5311.30 18.2411.42 41.8711.68
Queryreg o Instrreg 15201 2.17 26.8812.38 47.441 456 39.3812.73 74.0811.85 19.311249 42521233
SPECTER-v2

Pretrained 13.59 25.63 41.92 35.91 71.46 21.74 38.84
Contrastive Fine-tuning 14.56 25.18 45.64 36.76 71.46 20.49 40.45
Promptagator 14.13 23.67 39.22 36.70 71.55 22.37 39.10
Document,oo, reg 15.39 11.26 25.1511.48 43.3914.17 36.89 72111056 21.66 | -0.71 40.48 1 1.38
Queryreg © Documentyge, reg  14.19 24.99 1 1.32 42,66 1 3.44 36.39 71.49 21.40 | -0.97 39.77 1 0.67
Documentggs, reg 15.4111.28 26.7913.12 44.1914.97 36.90 7281 11.26 21.35)-1.02 41.07 11.97
Queryreg 0 Documentgge, og 14951 0.82 25.81 1214 43.3074.08 38.3811.68 72.1910.64 21.60]-0.77 40.551 1.45
Documentgoo, reg 17.02 1289 28.6314.96 44971575 38351165 73.941239 22781041 42371327
Queryreg o Documentggy, g 14.70 1 0.57 26.8513.18 44.66 1 5.44 37.6110.91 73.0711.52 22.65 41.70 1 2.60
Instrieq 14.7310.60 25.82712.15 41501228 3591 /-0.79 73.06 1151 21.05|-1.32 39.2410.14
Queryieg o Instreg 14.50 1 0.37 25.3211.65 41441222 36.01-0.69 72.4610.91 22.26 39.19

Table 4: DORIS-MAE Full Experimental Results
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Model (Method) R@5 R@10 R@20 RP NDCG@10 MRR@10 MAP
E5-Large-v2
Pretrained 59.37 76.74 88.16 23.33 47.75 38.96 39.84
Contrastive Fine-tuning 70.69 85.86 94.77 29.34 56.15 47.13 47.57
Promptagator 69.41 83.35 94.11 30.38 55.14 46.67 47.24
Document,oo, reg 78.72 1 9.31 90.4317.08 96.46 12.35 39.4019.02 64.2419.10 56.4519.78 56.46 1 9.22
Queryreg 0 Documentyge, g 77.76 1 8.35 88.89 1554 96211210 38201782 63.0017.86 55241857 553818.14
Documentggo, reg 78.16 1 8.75 90.8517.50 96.411230 39.6319.25 64.4119.27 56.5719.90 56.5319.29
Queryreg o Documentgpe, eg 78.34 18.93  90.5217.17 96.37 1226 39.06 18.68 64.1018.96 56.2419.57 56.24 1 9.00
Documentgps, reg 77371796 89.8116.46 95571 1.46 38.1417.76 63.1418.00 55.1618.49 55.2117.97
Queryreg 0 Documentggy, g 78.44 1 9.03  90.8217.47 96251214 39.6919.31 643671922 56.49719.82 56.4579.21
Instrieq 72.06 1265 86.2312.88 95707159 321411.76 57.761262 49.1712.50 49.5812.34
Queryreg o Instrieq 71591218 851211.77 951811.07 31.6511.27 56.8911.75 48371170 48.8611.62
SimCSE
Pretrained 49.03 68.92 81.12 15.65 39.23 30.35 31.42
Contrastive Fine-tuning 36.70 51.22 64.79 11.18 28.85 22.12 23.57
Promptagator 69.49 84.45 92.54 31.91 56.38 47.97 48.36
Documentsge, reg 7492 1543 86.37 1192 93.36710.82 35541363 60241386 52421445 52.6014.24
Queryreg o Documentyoe, eg 76.07 16.58 87.46 1 3.01 93.97 1 1.43 36.96 1 5.05 61.3815.00 53.5715.60 53.7315.37
Documentggo, reg 73.20 1 3.71 84.71 92.10 33.47 1156 58.4612.08 50581261 50.8412.48
Queryreg 0 Documentgoy, ey 75.751 6.26  86.58 1 2.13 93.1910.65 36.6814.77 60.941456 53241527 53.4415.08
Documentgp, reg 70.38 81.60 | -2.85 89.67 | -2.87 31.42 55.76 47.97 48.39
Queryreg 0 Documentgge, g 74.10 1 4.61  85.13 92.59 35.71 1 3.80 59.79 13.41 5218 14.21 52.45714.09
Instrieq 70.97 86.14 1 1.69 93911137 32.18 57.41 48.80 49.14
Queryreg o Instrieg 71461197 86.3411.89 93.7811.24 33.1811.27 58.1611.78 49.7811.81 50.04 1 1.68
RoBERTa
Pretrained 30.51 40.56 49.68 9.84 23.56 18.49 19.54
Contrastive Fine-tuning 59.12 74.36 84.67 24.33 47.57 39.65 40.29
Promptagator 61.51 76.67 88.19 26.16 49.80 41.85 42.51
Documentsgo, reg 67.38 1587 81.87 1520 91.0372.84 30.2614.10 54541474 46.4314.58 46.8514.34
Queryreg o Documentyge, g 67.29 15.78 81.6414.97 91.081 289 29.2113.05 54.0414.24 458514.00 46.2713.76
Documentgps, reg 67.51 16.00 81.7815.11 90.7712.58 30.5014.34 54.8515.05 46.8515.00 47.2614.75
Queryreg 0 Documentgpy, gy 67.71 1 6.20 81.7115.04 90.991280 29741358 54411461 46341449 46.7314.22
Documentgge, reg 67.82 1 6.31 80971430 90.187171.99 30.4714.31 54621482 46.7914.94 47.2014.69
Queryreg o Documentgpe, g 67.38 15.87 81.4214.75 90.70 1251 30.0913.93 54531473 46.5914.74 46.9714.46
Instrieq 64.47 1296 79.291262 90.0911.90 26.7710.61 51.4911.69 43.2011.35 43.7811.27
Queryreg o Instrreg 65.14 1 3.63 80.3813.71 90.26 12.07 27.5911.43 52251245 43.8912.04 44.3911.88
SPECTER-v2

Pretrained 38.91 56.57 71.79 11.06 30.91 23.23 24.65
Contrastive Fine-tuning 41.90 59.65 75.70 12.25 33.20 25.26 26.75
Promptagator 38.64 58.34 75.15 9.59 30.24 21.77 23.40
Documentsgo, reg 56.09 1 17.45 74.121 15.78 86.321 11.17 21.021 11.43 45.00 1 14.76 36.30 1 14.53 37.18 1 13.78
Queryreg 0 Documentygy, ey 51.28 1 12.64 69.751 11.41 83.3318.18 17.5717.98 40.59110.35 31.81 1 10.04 32.96 1 9.56
Documentgp, reg 58.87 120.23 75451 17.11 86.93 1 11.78 22.11 1 12.52 46.551 16.31 37.88 1 16.11 38.69 1 15.29
Queryreg 0 Documentggy, g 54.22 1 15.58 71.81 1 13.47 84.9719.82 19.3519.76 42901 12.66 34.21112.44 35261 11.86
Documentggo, reg 61.02 1 22.38 76.84 1 18.50 87.48 1 12.33 24.39 1 14.80 48.68 1 18.44 40.24 1 18.47 40.94 1 17.54
Queryreg o Documentgpe, g 57.55 1 18.91 74.67 1 16.33 86.651 11.50 22.00 +12.41 46.01 1 15.77 37.44 1 15.67 38.27 1 14.87
Instrieq 43.26 1 4.62 63.891555 80.1615.01 12.9513.36 34.8014.56 26.0714.30 27.5014.10
Queryreg o Instrreg 38.57 60.47 + 213 77121197 10721113 31.7211.48 23.1511.38 24.6911.29

Table 5: ArguAna Full Experimental Results
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Model (Method) R@5 R@10 R@20 RP NDCG@10 MRR@10 MAP
E5-Large-v2
Pretrained 18.41 22.21 27.06 9.34 15.25 13.07 13.84
Contrastive Fine-tuning 37.25 43.79 49.85 24.29 33.16 29.87 30.74
Promptagator 41.53 48.34 54.66 27.23 37.07 33.56 34.43
Documentyoe, reg 41.40 4756 | -0.78 53.69 | -0.97 27.8310.60 37.01 33.72 34.56
Queryreg 0 Documentygy, g 45.50 13.97  51.65 1 3.31 58.08 1 3.42 30.5813.35 40.501 343 37.01 1345 37.8613.43
Documentggo, reg 44151262 50.841250 55691103 30.071284 39.641257 36.1612.60 36.9312.50
Queryreq o Documentgge, g 46.23 14.70  52.61174.27 59.76 1510 31.7514.52  41.58 1 4.51 38.13 14.57 39.02 1 4.59
Documentggs, reg 28.30 | -13.23 33.42 | -14.92 39.85 | -14.81 16.04 | -11.19 24.05 | -13.02 21.13 | -12.43 22.07 | -12.36
Queryreg 0 Documentggy, g 44.80 13.27  51.041 270 58211355 30.8713.64 40.2913.22 36.9413.38 37.851342
Instrieq 42151 0.62  48.33 53.02 | -1.64 27.57 37.33 33.8910.33 34.67
Queryreg o Instrieg 44901337 50381204 56.2811.62 29.0711.84 39.291222 35791223 36.6612.23
SimCSE
Pretrained 16.96 20.76 24.98 9.62 14.58 12.67 13.44
Contrastive Fine-tuning 26.78 31.74 37.15 15.73 23.11 20.42 21.28
Promptagator 30.97 37.35 44.26 18.57 27.15 23.99 24.95
Document,ge, reg 32.10 1 1.13  37.43 43.07 | -1.19 20291172 28301 1.15 25451146 26.3411.39
Queryreg o Documentyoe, g 34.63 13.66  40.7113.36  47.4413.18 22031346 30.641349 27511352 28.4613.51
Documentggo, reg 33.0312.06 38.09 43.96 20471190 28871172 25971198 26.8911.94
Queryreg 0 Documentegy, g 34.84 13.87  40.8413.49 47.081282 22161359 30.7713.62 27.6413.65 28.5813.63
Documentgye, reg 19.75 | -11.22 24.46 | -12.89 29.89 | -14.37 10.20 | -8.37 16.73 | -10.42 14.33 | -9.66 15.20 | -9.75
Queryreg o Documentgge, g 33.76 12.79  39.1711.82 45631 1.37 20.711214 29341219 26.2612.27 27.2112.26
Instrieq 33.81 1284 39231188 45791153 21.6113.04 29741259 26.791280 27.7212.77
Queryreg o Instrreg 37.3416.37 43.3716.02 504516.19 24.5716.00 33.1816.03 30.0216.03 30.99 1 6.04
RoBERTa
Pretrained 2.84 3.60 5.33 1.1 217 1.73 2.10
Contrastive Fine-tuning 23.59 29.09 35.27 13.80 20.69 18.10 19.05
Promptagator 27.23 33.07 39.14 15.83 23.69 20.78 21.74
Documentsgo, reg 28.3011.07 34471140 40891175 16.941 1.11 24791110 21.8111.03 22771 1.03
Queryreg o Documentyge, g 32.83 15.60 39.5516.48 46.3817.24 20.5514.72 29.051536 258271504 26.7915.05
Documentgs, reg 28.6711.44 35141207 41491235 17.0011.17 25141145 22.0611.28 23.0311.29
Queryreg 0 Documentgge, g 34.30 1 7.07 40.8617.79 47521838 21291546 30.1516.46 26.8316.05 27.8216.08
Documentgge, reg 21.74 | -549 2723 -584 33.16]-598 1211 -3.72 1891 -478 16.35|-443 17.23 | -4.51
Queryreg o Documentgpe, og 33.69 16.46  39.7416.67 46.2317.09 20.6914.86 29411572 26207542 27.1815.44
Instrieq 28.1210.89 34361129 40801166 16.2817045 24511082 21.4610.68 22.4310.69
Queryreg o Instrreg 33.091586 39.6516.58 46.0916.95 20571474 29.281559 26.061528 27.0315.29
SPECTER-v2
Pretrained 2.98 4.22 5.26 0.97 243 1.87 2.18
Contrastive Fine-tuning 7.85 9.60 12.56 3.72 6.36 5.35 5.89
Promptagator 6.56 8.46 11.81 3.60 5.72 4.88 5.40
Documentsgo, reg 9.98 1 3.42 12.52174.06 16.1274.31 4991 1.39 8.55 1 2.83 7.3212.44 7.92 1 2.52
Queryreg 0 Documentygy, ey 10.84 14.28 12761430 16.2614.45 5301 1.70 8.81 1 3.09 7.57 1 2.69 8.18 1 2.78
Documentgo, reg 8.64 1 2.08 11421296 14491268 4.51710.91 7.46 1 1.74 6.26 1 1.38 6.80 1 1.40
Queryreg 0 Documentgge, g  7.54 1 0.98 10.0911.63 13291 1.48 4.0310.43 6.55 1 0.83 5.48 1 0.60 6.01 1 0.61
Documentggo, reg 7.39 1 0.83 10.27 1 1.81 13.1911.38 3.62 6.46 1 0.74 5.31 1 0.43 5.87 1 0.47
Queryreg o Documentgge, eg 8.14 1 1.58 11281282 14691288 4.4310.83 7.33 1 1.61 6.13 1 1.25 6.69 1 1.29
Instrieq 10.49 17393 13.3014.84 16.8014.99 6.0571 245 9.30 1 3.58 8.07 1 3.19 8.67 1 3.27
Queryreg o Instrreg 11.08 1452 13.8315.37 17.36 1555 6.09 12.49 9.59 1 3.87 8.28 1 3.40 8.91 1 3.51

Table 6: WhatsThatBook Full Experimental Results
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