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1. Additional Architectural Details
1.1. Feature Extractors.

In this section, we provide additional details about the
backbones in the proposed MONOMER. We discuss the hy-
perparameter choices in the Image Encoder, followed by the
Text Encoder and finally the Layout Encoder. Please note
that the hyperparameters are kept consistent across experi-
ments on all the datasets.

1.1.1 Image Features

The image encoder is a DiT-backbone with encoder-only ar-
chitecture having 4 layers, each containing 4 attention heads
with model dimension of 512. The encoder takes 3 chan-
nel document image resized (using bi-cubic interpolation)
to 224 x 224 resolution which is further cut into 16 x 16
sized patches and outputs a token sequence of length 197.
The 197 tokens are formed as follows — 222224 4 ] where
the additional token corresponds to the C'LS token as in
the original BEIT [1]. We choose a pretrained DiT base
model for our experiments that has a hidden dimension of
768. Since both query image Q;"” and target image 7;""
are preprocessed to the same dimension, we obtain two fea-
ture vectors (Q,, T, each of size BS x 197 x 1024, where
1024 is the maximum sequence length and B.S denotes the
batch size. Note that the maximum sequence length is a
hyperparameter choice that is chosen based on the maxi-
mum number of text-blocks in the target document. The
encodings are then padded to final vectors Q,, T, of size
BS x 1024 x 1024 each. The rationale behind doing so
is to conveniently be able to perform the subsequent cross-
attention with different modalities. We can summarize the
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sequence of operations as follows -

Qu = pad(D(Q")) € RI024x1024 (1)

3

T, = pad(D(Timp)) € R1024x1024 )
where D is the DiT image encoder and pad is the
padding operation.

1.1.2 Text Features

We use a pretrained BeRT-based sentence transformer [3]]
that generates 768 dimensional embedding for a given block
of text. The continuous blocks of text in the document are
fed into this encoder to generate token sequence 7}, Q;"?
of dimension BSS x text; x 768 and BS x texty x 768 re-
spectively, where text; is the number of text-blocks in the
target document and text, is the number of text-blocks in
the query patch. Additionally, we pad both T}, Q" to
a constant size of BS x 1024 x 768. Unlike all the other
MONOMER parameters, the text encoder weights are kept
Jfrozen. Mathematically, text encoding is represented as fol-
lows —

Q: = B(pad( énp)) € R1024x768 (3)
T, = B(pad(Tf”p)) € R1024x768 (4)

where ()¢, T; are the final query and target text features and
B is the BeRT text encoder.

1.1.3 Bounding Box Features

We leverage a ViT-like [6] architecture to encode the bound-
ing box (spatial) information in the target document and
query patch. We implement an encoder-only transformer
architecture with 4 layers, 4 heads and hidden dimension of
1024. It takes bounds of the target 7:"P and query Q*"? of
size BS x box: x4, BS x box, x 4, where box,, box, are the



number of bounding boxes in target and query respectively.
Similar to the text-encoder, box; and box, are padded to
the maximum sequence length of 1024. Weights of this en-
coder are initialized randomly. We denote the bounding box
encoding as follows —

Qs = V(pad(Q"")) € 1P 5)
T, = V(pad(TS’mp)) c R1024><1024 (6)

where V' is the ViT-like bounding box encoder and @, T
are the final feature sets corresponding the query and target
respectively.

1.2. Feature Fusion
1.2.1 Symmetric Attention Module.

The symmetric attention module consists of 2 multi-head
attention (MHA) modules each containing 4 heads and em-
bedding dimension of 512. To ensure that the input token
feature dimension matches with MHA'’s specifications, the
input sequences are passed through fully-connected layers
to project feature dimension onto dimension of 512. The
outputs of the MHA blocks are concatenated (along last di-
mension) to obtain final token sequence with feature dimen-
sion of BS x 1024 x 1024.

1.2.2 Co-Attention and Cross-Attention Modules.

Co-Attention Module contains 3 symmetric attention mod-
ules one for each modality, outputting sequences V'V, TT
and SS of length 1024 and token size 1024.

VV = SA(Q’UjT’U) c R1024><1024 (7)
TT = SA(Qt,Tt) c R1024><1024 (8)
SS = SA(QS;TS) c R1024><1024 (9)

where S A is the Symmetric Attention operation.

Similarly, the Cross-Attention Module consists of 2 sym-
metric attention modules for generating spatio-visual fea-
tures and 2 for attending text over those generated fea-
tures. It generates S,V; 1} and S;V,T, the dimensions of
which are, once again, length of 1024 and token size of
1024. Finally we concatenate the outputs of Co-Attention
and Cross-Attention blocks to create feature volume F;,.
Obtain F;,, as follows —

Sq‘/;: _ SA( 57Tv) c R1024><1024 (10)
Sq‘/t,Z:‘ _ SA(Sq‘/hTt) c R1024><1024 (11)
Stv:] _ SA(T37QU) c R1024><1024 (12)

SV, T, = SA(S;V,,Q;) € R'024x1024  (13)
Fgim = concat(VV,TT,SS, S,ViT,, SiV,T,)  (14)
where Fy;,, € R'1024x1024 g the final set of features and
are processed as described in the main paper.

1.3. Bounding Box Detection

The F;,, is passed through a linear layer followed by
a sequence of 4 convolutional layers to produce features
which are reshaped to give outputs at 4 different levels as
described in the main paper. Then we apply a standard FPN
[3]] to obtain features at a common representation size of
1024. Finally, we generate proposals most similar to the
query through an RPN [2] and subsequently detect bound-
ing boxes using Rol Heads. We choose the default parame-
ters for the RPN and Rol heads (from [4]) —

¢ RPN NMS threshold = 0.7
¢ RPN IOU threshold = 0.7 (FG), 0.30 (BG)
¢ RPN Score Threshold =0

ROI NMS Threshold = 0.40
¢ ROI Score Threshold = 0.05

* Detections per image = 200

ROI IOU threshold = 0.50 (FG), 0.50 (BG)

where FG, BG are the foreground and background respec-
tively. Note that the bounding box detection for Lay-
outLMv3 baseline is kept exactly the same as the proposed
MONOMER whereas for BHRL, the github implementa-
tion is used.

1.4. Model size comparison vs baselines

On comparing the model sizes of the selected baselines
with our proposed model, we found that BHRL has 48 M
parameters but is considerably worse at task performance
compared to LayoutLMv3 (1260/) and MONOMER
(146M). Further, despite the comparable number of pa-
rameters in LayoutLMv3, our method outperforms it sig-
nificantly (+20% in mAP).

2. Human Evaluation

In this section, we delineate the human evaluation con-
ducted on the generated dataset through the proposed tech-
nique. A summary of the results have been tabulated in Ta-
ble[I] We create 4 dataset split containing 40 samples each
and share each split with 3 human evaluators to report the
metrics. The high recall and precision over all the splits in-
dicates that not only does our method generate high quality
ground truths (87.96%) but is also able to find most of the
target regions (81.07%) in a given document corresponding
to a particular query. This saves a considerable amount of
human annotation costs while maintaining reliability. Fur-
ther, we also note that a substantial number of samples
(48.12%) over all splits are complex and hard to search for
in a document. While this metric is largely subjective, its



Metrics Split-1 | Split-2 | Split-3 | Split-4 | Average over Splits
Recall 87.25 71.93 80.74 84.38 81.07
Precision 83.06 87.83 91.41 89.58 87.96

F1 84.28 78.56 85.55 86.48 83.71

% Complex 43.33 | 39.16 | 80.0 | 30.0 48.12
Fattern

% non exa.ct b.ut similar matches over correct 79.61 93.07 91.09 86.17 87 48
matches highlighted.

Table 1: Human Evaluation of the proposed dataset over 4 different splits. The last row indicates the non-trivial nature of
dataset generation through the percentage of examples that are not exactly the same as the query.

AP50 AR50 AP75 AR75 mAP
Heuristic 89.94 4170 64.81 29.89 44.39
MONOMER 81.59 59.88 73.17 52.78 56.49

Table 2: Performance comparison between data genera-
tion heuristic as a baseline and MONOMER on human-
annotated data

consistency over multiple splits verifies our claim. Finally,
the last row shows that query matching within targets is
non-trivial such that only 12.42% cases where snippet and
highlighted similar regions are exact matches with the rest
of the non-trivial matches containing the same layout but
possibly different variation, text, fonts etc which allows the
model to learn “advanced one-shot search capabilities”.
Hard samples (question 3 in human evaluation) The
evaluators were asked to decide if a snippet is hard based on
whether its structure is complex - a) the snippet comprises
of a significant number of elements or that the elements are
arranged in a complex layout. Further, they were instructed
to judge a snippet as hard b) if they would find it difficult to
search a given query snippet in some target document.

3. Dataset Generation

Link with real world data We asked the human evalua-
tors to annotate 160 test samples (used in human study) to
compare the performance of our data generation heuristic
(as baseline) to that of our proposed MONOMER. The re-
sults in Table [2| indicate that MONOMER performs better
than heuristic and demonstrates its ability to perform well
on a real dataset, highlighting the effectiveness of the pro-
posed data generation technique to enable MONOMER to
generalize better. It is apparent in comparison with the
heuristic-based baseline in Table [2] that training our model
on this dataset enables us to obtain a more generalized one-
shot detector. We hypothesize that despite our heuristic not
finding an exhaustive set of matches (81% recall) because it
is more stringent and based on layout-based matching, the
data generated by our dataset generation heuristic contains

enough accurate samples for the model to learn snippet sim-
ilarity. We also observe in Table[2]that the average precision
(@50) of the heuristic remains high, and recall is slightly
lower, verifying our hypothesis. Further, at a higher thresh-
old of 0.75, MONOMER performs better in AP75, AR75,
and mAP.

Limitations of dataset generation It is noteworthy to men-
tion that the dataset generation method relies on a heuristic
(metric Eq. 1 in main paper) and consequently encounters
some failure cases. In this section, we discuss some of these
failure cases using qualitative examples. The quantitative
efficacy of our method is already elucidated in Table[]] A
summary of failure cases is presented in Fig[T}Fig[2] Partic-
ularly, in Fig[I] A the crop only contains a single ”Yes/No”
choice option, however it considers elements in the target
with multiple structures within it. This happens as a result
of the threshold penalty and a less strict size heuristic. The
additional elements are considered as single blocks of text
or fillable areas which our metric fails to capture. Further, in
Fig|l| B the heuristic is unable to discern the difference be-
tween a block of comma separated text and option-like text.
This can be attributed to lack of detailed annotations (of low
level elements) in the dataset, typically “option-like” text is
annotated as a list which wasn’t correctly done in this in-
stance. Lastly, in Fig 2| C' the heuristic fails to consider
the length of the text and ends up matching a large block
with a smaller target. This can be regulated using the size
penalty. However, we reiterate that these examples occur
sporadically and the same is justified through a quantitative
analysis in Table[T]

4. Additional Qualitative Results

We add more results produced by the proposed
MONOMER in this section. Please refer to Fig. 3|to Fig.
for the predictions.
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Pilot Questionnaire for Governmental Plans Initiative

51.|Are periodic compliance reviews/audits of the Plan conducted?
[ ves [ No

If "Yes," describe the process and general scope of any such reviews or audits.

52. Describe what actions are taken to ensure that the Plan’s assets are protected to ensure their use for the
exclusive benefit of the employees. For example, do Plan documents include the express requirement
that Plan assets are to be used for the exclusive benefit of the participants?

In the last five (5) years, have amendments been adopted to provide any special "window” programs (in|
addition to the Plan's regular early retirement provisions) that encourage early retirerment?

Yes [ Ne

(a) Crop A

1 of theze are objectives for software testing”?

determmine the productivity of programmers
eliminate the need for future program maintenance
eliminate every ermor prior to releasc

uncover software emmors

53.|Is the Plan subject to a policy or procadure that relates te conflicts of interests?

[Cves [ No

If you responded "Yes," does the policy or procadure apply to conflicts involving (check all that apply):
[] Governing Body

| | Administrative Staff

|| Third party professionals

"] Others (please spacify)

PART 7 - GENERAL QUESTIONS

54.|The IRS annually publishes a cumulative list of required plan changes and also has a website that detail
interim and discretionary amendments. Are you aware of this information?

s}

| Yes [ ] Ne

at the terms of

55. What other steps could the IRS take to give you tools, education or guidance to assut
the Plan conform to all applicable requirements of the Code?

Fam 14035 (Rev. 02.2000 Page 22 Calzlog Number 520954 Degartment of the Treasury - Internal Rovenus Survice

(b) False Positives A

et Case are grouped into Manageable (and
scheduled) units are called as

What is the normal order of activities in

which soflware testing is organized?
Test Harness

Test Suite
Test Cycle
Test Driver

integration, system, validation
tem, integration, unit, validation
unil, integration, validation, system
none of the above

A formal assessment of a work product conducted
by one or more qualified independent reviewer 1o
deteet defects.

During this event the entire system is tested

e ——————
(c) Crop B

to verify that all functional inform: Inspection.
structural and quality requirements have heen Walkihrough.
Review

met. A predetermined combination of tests is
designed that when executed successfully
satisfy management that the system meels
specifications

Validation Testing

Integration Testing

User Acceptance Testing

System Testing

With thorough testing it is possible 1o remove all
defects from a program prior 1o delivery to the
customar.

True
False

Non Conformance

(Which of these are ohjectives for software testing?

determine the productivity of programmers
climinate the need for

ture program maintenance|
eliminate every error prior to release
uncaver soltware errors

(d) False Positives B

Figure 1: False positive examples (1)




(2]

(3]

(4]

(]

(6]

il this atfidavit and
depositarics, redem

of mdemnity 15 made for the purpose of inducing the Corporation, it
fiszal and paying agent, (1) to refuse to recognize any person other then
s payment, transfer, registation, delivery or exchange called for by thy
Jriginal to any person othe than deponent or to refuse 1o take any other action pursuant to the request or demand of any person othe
han depanent, and (2) to issue a new or duplicate or definitive security or other instrument in substitusion for the original, or to make th
puyment, transfer, registraticn, delivery or exchange called for by the original without the surrender thereof for cancell Deponent
Furthermare requests

o assume liability in respect of the replacement or payment of the original herem referred to under its Lost Sccurity Blanket Bond

. 1o Lhe ¢ uE.(:ml';'n and cthers.

(a) Crop C

(T) Deponent represents that he owns real estate at

worth and mertgaged for and cash and securities in excess of debts

valued at

ormore, and refers to

o 5 went, A nt, or
apacity ssors in any such capacitics and the Surety, their respective successces and assigns, hereinafier
collectively called the "Obligees’, from any and all linbilities, loss, damage or expense in connection with, o arising out of their
compliance with the request of deponent herein set forth, and further agrees to fumish o the above named obligees, without any expense
tothem, a new bond of indes in such fonn and ameunt as said obligees may require, with satisfactory surety or sureties, in case the
above-deseribed Lost Secu ket Bond and this Agreement of Indemnity should not at any time for any reasan in the opinion of
gees o any of th sufficient protection.

Signed, sealed and delivered by deponent this day of

(Seal)

Ve
Onthis day of belore me persomally appeared
to me known and known to me to be the individual described in and who executed the foregoing instrument, and
he duly acknowledged to me that he exscuted the same for the purpose above stated, and, being by me duly sworm, did depose and say
that the statements therein contained are trus.

Iy commission expires
Notary Public

ATl Notarial Seal) County, State of

DO NOT WRITE BELOW THIS LINE

We herehy assume liability under Lost Security Blanket Bond No. in respect of the
securities alleged to have been lost, stalen or destroyed as described above.
Saic libility: } limited oS
2 s not limited except as specified in said Bond
Signed, sealed and delivered this day of
Attest: By
[imroved | By
s
Page 2ol 2

(b) False Positives C

Figure 2: False positive examples (2)
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Your -mu ey manber

Residential Energy Effi edit (See instructi p this part.)
nm Sklp fines 1 through 11 if you only have a eredit nrry‘orwardlrom 2014,
1 Qualified solar electric property costs P - . 1
2 Qualified solar water heating property costs . . . . . 2
3 Qualified small wind energy property costs . . . . . . . . B . 3 |
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5 Addlines 1through4 . .. .. .. . .. .- .. . 5
6 Multiply line 5 by 30% (0.30) .. .. .. . .. .. .« N 6
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1 Enterthesmalleroffine9orline10 . . . . . . . . . ... n |
12 Credit carryforward from 2014. Enter the amount, i any, from your 2014 Form 5695, line 16 12
13 Addlines6,11,and 12
14 Limitation based on tax labilty. Enter the amount from the Residentia rergy Efficient Property Credit
Limit Worksheet (see instructions)
15 Residential energy efficient property credit. Enter  the smallr of line 13 or line 14. Also include this
amount on Form 1040, line 53; or Form 1040NR, line 50 . . |r
16 Credit carryforward to 2016. If line 15 is less than line 13, subna(t \me 15
fromline13 . . B R

For Paperwork Reduction Act Notice,

oo, 135400

e your tax return Instructions.

(c) Pred D

Fom 5695 (15

Schedule F (Form 9902015

[Part V|

e 4

Foreign Forms

1 klas the ovgamzatlon a US. transferor of property toa fcmgn corporation during the tax year? If “Yes,” the
file Form 926, Re a Foreign Corporation (see
I i
2 [Pid the organization have an interest in a foreign trust during the tax year? If Yes," the organization may be
ired to separately file Form 3520, Annual Return To Report Transactions With Foreign Trusts and Receipt of
ertain Foreign Gifts, and/or Form 3520-A, Annual Information Return of Folergn Trust With a U.S. Owner (see
{nstructions for Forms 3520 and 3520-A; do not file with Form 990) Lol
3 E\d the. urgamzauoﬂ have an ownership interest in 3 foreign corporation during the tax year? f “Yes” the
file Form 5471, U.S. Persons With Respect To Certain Fomgn
k 71) [
4 [Was the organization a direct or indirect shareholder of a passive foreign investment company or a qux\ﬂled
electing fund during the tax year? If “Yes,” quired to file Form 8621, I
by a Shareholder of a Passive Foreign Investment Company or Qualified Electing Fund (see /nstmdronx Ior Form
|8621) X ImE™
5 id the organization have an ownership interest in a foreign partnership during the tax year? If “Yes,” the
rganization may be required to file Form 8865, Return of U.S. Persons With Respect to Certain Foreign Partnerships
(see Instructions for Form 8865) [m™
6 |Did the organization have any operations in or related to any boycotting countries during the tax year? ff Ves,”
the organization may be required to sepamre/y file Form 5713, International Boy(an Repon (see Instructions for
m 5713; do not file with Form 990) .. . —— — —— Lol
ScheduleF(Form390)2016

w5695

Deparmentaf the Teys
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(b) Target C

Residential Energy Credits

¥ Attach to Form 1040 or Form 1040NR.

OMBNo. 15450074

2015

Atachment
SeaenceNo. 158

Fame(a showm o et

‘ Yoursodialsecurlty number

Residential Energy Efficient Property Credit (Se instructions before completing this part)

Note: Skip lines 1 through 11 if you only have a credit carryforward from 2014.

1 Qualified solar electric property costs 1
2 Qualified solar water heating property costs . . . . . . . . . . . . ... . ... |2
3 Qualified small wind energy property costs . . . . . . . . . . . .. . ... ... |3 i
4 Qualified geothermal heat pump property costs 4
5 Add lines 1 through 4 . . . .. .. .. . .. . 5
6 Multiply line 5 by 30% (030) . .. . .. 6
7a [OualTied Tuel cell property. Was quafied TueT e property Trealed on T your mam.
[home located in the United States? (See instructions) > 7alllves [
‘Caution: If you checked the "No" box, you cannot e s cedTor quahrea o e pzopmy Skm Tines.
b through 11.
b the main cellproperty.
Number and et it o
Gy St and B code
8 Qualified fuel cell property costs o . s | |
9 Muktiply line 8 by 30% (0.30) 9
10 Kilowatt capacity of property on line 8 above ¥ x $1,000 10
11 Enterthesmaller of line 9 orline 10 o . n |
12 Credit carryforward from 2014. Enter the amount, if any, from your 2014 Form 5695, line 16 12
13 Addlines6,11,and 12 .. .. .. .. .. .. .. .. 13
14 Limitation based on tax liabilty. Enter the amount from the Residential Energy Effcient Property Credit
Limit Worksheet (see instructions) 14
15 Residential energy efficient property credit. Enter + the smaller of ine 13 or line 14. Also include this
amount on Form 1040, line 53; or Form 1040NR, line 50 . . .. . 15
16 Credit carryforward to 2016. If line 15 is less than line 13, subtract line 15
fromline13 . . . . .. |e
Cat. No. 135400 Form 5695 (2015)

(d) Target D

Figure 4: Flamingo Forms Examples (2)



The University of North Carolina at Chapel Hill
Internal Controls Self-Assessment

18. An imprest checking account has been established by the department.

ves[ ] o[ ]

A yes answer indicates that the department currently has an imprest checking
account. If a no answer, please skip to question 24

Comments:

o

Imprest ch

ves[ ] No[ ]

“king accounts have been established per University Policy and the]
funds are used only for the University authorized purpose.

NA[T]

Ayes answer indicates that the account was specifically authorized, in writing,
by the Vice Chancellor for Finance and Administration. It also indicates that
imprest funds are not, under any circumstances, used for the payment of
stipends, personalsevices, payments to vendors, or loans and advances to

employees

Comments:

N
S

days.

ves[ | No[ ]

Imprest checking accounts are replenished at least once a month 1o its ofginal
account balance when expenditures were recorded during the preceding thirt

na[ ]

Ayes answer indicates that at least once a month the account is reimbursed to

its original &

ount balance. It also indicates that proper supporting

documentation for each disbursement is maintained and includes proper

authorization,

Comments:

Page 7 of 16
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8" Floor, Block-

Indian council of headquater@icmr.org.i [ICMR, P.O-4911 Technical and

Medical Research n Ansari nagar, New | financial support

(ICMR) Delhi-110029 for research
activities

D of .dbt@nic.i | Department of Funding &

Biotechnology (DBT) |n Biotechnology, 6" | technical support

for research

2CGO complex, activity
Lodhi Road, New
Delhi-1100003

Council of Scientific & | dgcsir@csir.res.in Council of Scientific | Scientific

Mehrauli Road,

New Delhi- 110016

Industrial Research and Industrial research activities
(CSIR) research,
AnusandhanBhava
n, 2 Rafi marg, New
Delhi-110001
D of in D of
Science & Science & scientific
Technology (DST) Technology, research,
Technology financial support
Bhavan, New

(c) Pred F

Figure 5: Flamingo Forms Examples (3)

The University of North Carolina at Chapel Hil
Internal Controls Self-Assessment

18. An imprest checking account has been established by the department.

ves[] o]

A yes answer indicates that the department currently has an imprest checking
account. If a no answer, please skip to question 24.

Comments:

o

ves[ ] No[ ]

[mprest checking accounts have been established per University Policy and the)
funds are used only for the University authorized purpose

NA[]

A yes answer indicates that the ac

intwas specifically authorized, in writing,

by the Vice Chancellor for Finance and Administration. It also indicates that
imprest funds are not, under any circumstances, used for the payment of
stipends, personalservices, payments to vendors, or loans and advancesto

employees,

Comments:

N
S

days

ves[ ] No[ ]

Imprest checking accounts are replenished at least once a month (o its oginal
account balance when expenditures were recorded during the preceding thirty

NA[]

A yes answer indicates that at least once a month the account is reimbursed to
its original account balance. It also indicates that proper supporting
documentation for each disbursement is maintained and includes proper

authorization,

Comments:

Page 7 of 16
1C v November 2014

(b) Target E

Industrial Research

(CSIR)

and Industrial
research,
AnusandhanBhava
n, 2 Rafi marg, New

Delhi-110001

Indian council of headquater@icmr.org.i [ICMR, P.0-4911 Technical and
Medical Research n Ansari nagar, New | financial support
(ICMR) Delhi-110029 for research
activities
D of dbt@nic.i | D of Funding &
Biotechnology (DBT) |n Biotechnology, 6"- | technical support
8" Floor, Block- for research
2CGO complex, activity
Lodhi Road, New
Delhi-1100003
Council of Scientific & | dgcsir@csir.res.in Council of Scientific | Scientific

research activities

D of

D of

Science &

Technology (DST)

Science &
Technology,
Technology
Bhavan, New
Mehrauli Road,

New Delhi- 110016

scientific
research,

financial support
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