Transcription enhancement of a digitised multi-lingual pamphlet
collection: a case study and guide for similar projects

by Andrew M. Watson, Elzbieta S. Szubarczyk, Peter S. Salinger, Amy J. Howe, Steven Wright,

Vanessa R. Freedman

UCL Library Services

March 2021



A W R

5

Transcription enhancement of a digitised multi-lingual pamphlet collection: a
case study and guide for similar projects

L Yol RNV U a o] o T YN
DeSCription Of the PrOJECT ... eeiii e e e e e e e e e be e e e e abe e e e enbaeeeeenreeas
(01 o 1Ty 10 V| =T o T =Tt £ PR SSR
Selection Of PAMPRIELS ..c...eiiie e e et e e s st e e e e s bt ae e e s rte e e e sarraeeennes
4.1 SoUrce Of digital IMAGES ..iuviiii it e e s sttt e e s sbte e e s sbeeeessantaeeesanes
4.2 (81T Lo (U LI To =T o a1 (= PP
1Y/ 1=] g ToTe [o] FoY -V NSRS
5.1 Creation of digital files for the ABBYY FineReader ProCess .......ccccecveeeeeeiieeeecirieeeeecieeeeeveeeeeevenas
5.2 Preparation of the ABBYY files for transcription........coccueieiciiiiiiciiee e
521 = T U= =< RPN
5.2.2 (000] Lo 10T gl s g Yoo [TET =] [T SRRt
5.2.3 Detect PAgE OriENTATION ...uueiiii b —————————
5.2.4 The Processed AOCUMENT.....cc.uiii ittt e e e s e e e s e e e sabe e e e ssbeeessnnbaeeesnnsenas
53 File storage and [anguage Of tEXES ....uiiiiiiiii i e e e bee e s aree s
5.4 Text correction and COMMON EITOIS ....c..iiiiiierree et eetee ettt et e s e sbeesbeeesbeessbbeesabeesbeeesaseess
5.4.1 Suggested errors highlighted by SOftWare ........cccoeieciii e 10
5.4.2 Errors identified by project staff..........ccoiooiii i 10
5.4.3 (0700 0] 0 10 o I =T 5 o 53PN 12
544 Hebrew VOCAliSAtioNS ........eiiiieieiieie et 14
5.4.5 Cursive Hebrew and Gothic Latin SCrPtS .......cccciiieieciiieeccieee e 16
5.5 Document checking and quality CONTIOl..........oiiiiiiiieee e e 17
55.1 Preliminary iNVESTIGatioNS.........ii it e e e e e e e abee e e e eatae e e eareeas 17
55.2 GUIAANCE ON FONT SIZES ...eieiiiiieieeeeee e 18
5.5.3 Revised MethodOIOgY.......coiiiiiiiiiiiieeccee e e e rae e e s rba e e e e naraeas 19
5.6 Record keeping and eValuation .............uuiiiiiei i e e e e e e arnees 20
5.6.1 Transcription-CheCKING lOZS .....uueiiii it e e e e e e e e e e e e e 20
5.6.2 gt 1 oY a1 deY g [aT= 2 Lo =L PSR 21
5.6.3 Transcription MONILOMING IOG ...cciiiiiie e e e e ebae e e areeas 22
F N 1YY o) o - | - USSR 23
(6073 Vol [ To T3 DTSR PR TR 25



1 Executive summary

UCL Library Services holds an extensive collection of over 9,000 Jewish pamphlets, many of these
extremely rare. Over the past five years, UCL has embarked on a project to widen access to this
collection through an extensive programme of cataloguing, conservation and digitisation. With the
cataloguing complete and the most fragile items conserved, the focus is now on making these texts
available to global audiences via UCL Digital Collections website. The pamphlets were ranked for rarity,
significance and fragility and the highest-scoring selected for digitisation. Unique identifiers allocated at
the point of cataloguing were used to track individual pamphlets through the stages of the project. This
guide details the text-enhancement methods used, highlighting particular issues relating to Hebrew
scripts and early-printed texts.

Initial attempts to enable images of these pamphlets to be searched digitally relied on the Optical
Character Recognition (OCR) embedded within the software used to create the PDF files. Whilst
satisfactory for texts chiefly in Roman script, it provided no reliable means to search the extensive
corpus of texts in Hebrew. Generous advice offered by the National Library of Israel led to our adoption
of ABBYY FineReader software as a means of enhancing the transcriptions embedded within the PDF
files.

Following image capture, JPEG files were used to create multi-page PDF files of each pamphlet. Pre-
processing in ABBYY FineReader consisted of: setting the language and colour mode; detecting page
orientation; selecting and refining areas of the text to be read; reading the text to produce a
transcription. The resultant files were stored in folders according to language of text.

The software highlighted spelling errors and doubtful readings. A verification tool allowed transcribers
to correct these as required. However, some erroneous or doubtful readings were nevertheless genuine
words and not highlighted; it was therefore essential to proofread the text, particularly for early-printed
scripts. Transcribers maintained logs of common errors; additionally, problems with Hebrew
vocalisations, cursive and Gothic scripts were noted. During initial quality checks of the transcriptions,
many text searches were unsuccessful due to previously unidentified spacings occurring within words.
This was generally linked to the font size being too small. Maintaining logs of font sizes used led to the
adoption of a minimum of Arial 8 or Times New Roman 10 in transcribed text. The methodology was
revised to include the preliminary quality-checking of one page. We concluded that it was difficult to
develop a standardised procedure applicable to all texts given the variance in language, script and
typography. However, we concluded that the font Arial gave the most successful accuracy ratings for
Hebrew script, minimum text size 17, minimum title size 25.

ABBYY file preparation took a minimum of 1.5 hours per pamphlet; transcription correction took an
average of 10.4 minutes per page; the final quality check took 30 minutes per pamphlet. On average,
the work on each pamphlet took a minimum of 6 hours to complete.

As a result of the project, average accuracy ratings improved from 60% to 89%, the greatest
improvement being for pre-1800 and Hebrew script publications. We are therefore inclined to focus
future transcription-enhancement activity on these types of publication for the remainder of our Jewish
Pamphlet Collections.



2 Description of the project

UCL Library Services holds printed, manuscript and archival collections of Hebraica and Judaica which
are of national and international importance, including several significant pampbhlet collections. These
cover a wide range of subjects throughout the field of Jewish Studies, particularly Anglo-Jewish history,
Zionism and liturgy. The pamphlets date from 1601 onwards, and are in English, Hebrew and a variety
of other languages. Many of them are held in very few libraries, while some are extremely rare.

In 2014, UCL Library Services embarked on a multi-phase project to catalogue and conserve the
pamphlets.! Hand-in-hand with these activities, a selection of the most significant pamphlets in the
collection was digitised and made available for viewing online via UCL Digital Collections repository.?
These digital copies are intended to be searchable in both Hebrew and Roman characters.

In Phase 2 of the project, a workflow for Optical Character Recognition (OCR) using the software ABBYY
FineReader® was piloted in consultation with the National Library of Israel.* This produced searchable
transcriptions to an acceptable standard. However, the software was unable to correctly identify some
of the characters within the texts and the success rate varied considerably depending on the language of
the texts and fonts employed. Thus, central to Phase 3 of the project has been a programme to enhance
the transcriptions produced by the OCR software in Phase 2.

The transcription enhancement was carried out by four transcribers and a team of trained volunteers
using the ABBYY software. They worked through the transcriptions page by page and in some cases, line
by line, correcting any errors identified. Whilst doing so, they maintained records of their activity
including logs of common problems and errors which could be used to predict recurrence and allow
enhancement to be carried out more efficiently. These records form the basis of this transcription
enhancement guide.

The enhanced transcriptions have been embedded within the UCL Digital Collections repository to offer
academics and non-specialist audiences alike improved access to the texts and to enable this material to
be used for text- and data-mining. The overall methodology is based on best-practice guidance
developed by the UCL Institute of Education Archives during extensive digitisation projects, such as
Digitising The Woman Teacher.®

3 Other similar projects

Hitherto, UCL Library Services’ chief experience of Hebrew text transcription has been in the context of
the Montefiore Testimonials Digitisation Project in 2009-2015. The 350 testimonials, part of a loan from
the Montefiore Endowment (London),® consist mainly of manuscript tributes to Sir Moses Montefiore.
They were transcribed by student volunteers from the UCL Department of Hebrew & Jewish Studies
under the guidance of Dr. Frangois Guesnet. No specific transcription software was used; rather, the
texts were simply typed and the transcriptions presented as separate documents alongside the digitised
images. Although these enable comprehensive searching within the testimonial texts, the search results
are simply a list of the documents within which the search terms appear, and the terms are not
highlighted in the digitised text or transcription. The collection can be viewed via UCL Digital Collections
repository.’

Elsewhere, instances of projects to enhance embedded transcriptions of Hebrew script are few; notable
collectors of similar material in the United Kingdom appear not yet to have embarked on such ventures.
The National Library of Israel has made significant steps to enable its digitised Hebrew texts to be
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searchable, both through the use of external vendors for periodicals and ABBYY FineReader for their
Jewish Historical Press projects. However, in the latter case, few manual corrections have been made;
instead, word-recognition machine learning is being developed. The Library’s generously offered advice
guided us when planning this current project and led us to choose ABBYY FineReader as our OCR
software.

4  Selection of pamphlets

4.1 Source of digital images
In Phase 2 of the project, 172 pamphlets were digitised creating 6,100 images. The following criteria
were considered when initially selecting the pamphlets for digitisation:

e Rarity
e Significance
e Fragility

e Availability in digital format

The purpose was to ensure that texts which were not widely available, or which could not be produced
for consultation because of poor condition, would nevertheless be available online. The images were
uploaded to the UCL Digital Collections as PDFs with contextualising information and metadata.

In Phase 3 of the project, 81 pampbhlet transcriptions have been enhanced so far for texts in English,
Hebrew, German, Greek and Italian.

4.2  Unique identifiers

It was clear at the outset of UCL’s Jewish Pamphlets project that unique identifiers would be required in
order to track individual pamphlets through the various processes and stages of the project:
conservation assessment, cataloguing, conservation, digitisation, exhibition and display. The primary
identifier chosen was the automated system number generated by the Library Management System
(LMS) as each pamphlet was catalogued. This was generally a seven-digit number. However, as some
assessment processes were conducted before cataloguing occurred, an alternative was also required.

Alternative identifiers were based upon the container references, in this instance, the alpha-numeric
barcode affixed to each pamphlet box, for example: UCL0133510. A decimal appendage was added to
this for each pamphlet according to the order within the box. For example, the third pamphlet in this
particular box would be given the identifier UCL0133510.03. The alternative identifier was used in public
references, for example, in exhibition captions. However, for the purposes of transcription as described
in this report, only the LMS system number reference was used.

5 Methodology

5.1 Creation of digital files for the ABBYY FineReader process

The selected pamphlets were photographed on a copy stand with a Canon digital single-lens reflex
camera (DSLR). Each digital page was straightened, cropped and then saved as TIFF and JPEG files. The
TIFFs were archived and the JPEGs were used to create multi-page PDF files for each pamphlet. All files
were named according to the unique identifier associated with each pamphlet (see Section 4.2).

5.2 Preparation of the ABBYY files for transcription
Upon opening ABBYY FineReader, there were a number of pre-processing actions to select/deselect in
the Tasks section:



5.2.1 Language
This was set to the common language for each pamphlet. For pamphlets printed in multiple languages,
the ‘more languages’ option in the dropdown menu was used and the other languages selected.

5.2.2  Colour mode setting

Although changing the mode to read the document in black and white sped up the processing time
considerably, the visual quality of the document was inferior. Thus for all pamphlets, it was decided to
keep the documents set at full-colour.

5.2.3  Detect page orientation

As pages were correctly rotated during the PDF creation process, we did not need to select the ‘detect
page orientation’ option. We also left the ‘enable image pre-processing’ option unchecked. We
discovered that this was not suitable for pamphlets when the text was not straight. The tool would
straighten the text, but often leave the page at an obvious angle.

5.2.4  The processed document

During the reading or recognition process, the software analysed each page and put any readable text in
green boxes. We found that ABBYY would often merge all text into the one box, regardless of layout,
which would cause problems with the document format. In a standard text page with paragraphs, this
would usually be acceptable. However, when dealing with pages with text in table format, or
annotations, the software was often unable to distinguish between different groups of text and would
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Figure 1 — Initial analysis showing text merged into one box



read it all as the one text block. In the case shown in Figure 1, ABBYY’s initial analysis has grouped all
text together, meaning that the paragraphs have merged with the annotations. As can be seen, in the
first sentence of the second paragraph, the uncorrected text reads:

‘Provided also, That nothing in this Act contained shall be Act not to construed to enable any persons...".

Once manually corrected by redrawing the boxes around each body of text as shown in Figure 2, the
adjacent annotation is treated as a separate entity and the first sentence of the second paragraph
correctly reads:

‘Provided also, That nothing in this Act contained shall be construed to enable any persons...”
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Figure 2 — The same passage showing the text edited into the correct distribution of text boxes

Another common issue encountered was the generation of text boxes on blank pages (see Figure 3),
where the text from the previous page was visible though the paper. The solution was to manually tidy
up each page by removing the excess boxes and redrawing them around paragraphs or main bodies of
text.

The preparation generally took a minimum of 1.5 hours per average-sized pamphlet, but in reality, many
took much longer due to the following factors:



e The text was not perfectly straight

e There were columns, text in the margins, illustrated letters, decorative fonts

e The paper was marked and/or dark resulting in poor definition between the text and paper
e There was bleed-through from print on the reverse.

Pamphlets exhibiting multiple instances of these could take a whole day to prepare.
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Figure 3 — Example of text boxes on blank pages

5.3 File storage and language of texts

Once the ABBYY files had been created and prepared ready for correction, they were grouped in three
subfolders on the library’s local shared drive according to the language skills required to correct the
transcriptions. This enabled transcribers to select files to work on which matched their skills without
needing to open each individual file to assess its contents.

The chief language groupings of the texts and the distribution encountered in the set chosen for this
project were:



Group Language Percentage
1 English and other Roman script languages 57%
2 Hebrew 42%
3 Yiddish 1%

Any text containing Hebrew was allocated to group 2; of these, the majority also contained other
languages, predominantly English, but also Greek, Italian and Latin. Unfortunately, the Yiddish
transcriptions were not able to be completed during the project and thus are not discussed further in
this guide.

Once an ABBYY file had been selected by a transcriber, it was transferred from the relevant subfolder
into the transcriber’s own working folder. This ensured that transcribers did not accidentally select a file
which was already in the process of being corrected.

5.4 Text correction and common errors
The transcribers used ABBYY FineReader version 11 to check the transcriptions and correct any errors.
The interface presents four panes as shown in Figure 4.
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Figure 4 — ABBYY FineReader user interface

e Confererzce betwixt a P A P IS T
. and a | EW: &re.

The left-hand pane displays thumbnail images of each page included in the file. In this example, page 3
has been selected. The top left-hand pane displays the appropriate image. The highlighted frames
indicate which sections of the image the user has select to read. The green colouring in this case
indicates that the frame contains text; red colouring would indicate a non-text area, for example, an

illustration.

The top right-hand pane displays the transcription which the software has produced from the image.

The text in this pane can be corrected as required. The blue and red highlighting will be described fully in

the following section.



Lastly, a zoom tool produces a magnified view of a line of text in the lower pane. This was found to be
invaluable for deciphering any characters that were difficult to read.

5.4.1 Suggested errors highlighted by software

ABBYY FineReader employs two methods of indicating potential errors: 1) instances where the reading
is uncertain are highlighted in blue; 2) instances where words are not recognised as being in the
software’s integral dictionary of that language are underlined in red.

The verification tool offered in the toolbar options enables the correction of these blue- and red-flagged
sections throughout the document. ABBYY FineReader also offers a spell-checker facility, providing a list
of alternatives for non-dictionary words at the foot of the window (see Figure 5).

=B The correct word can be selected.
Ours: of- the: 2- 2d: of- this:

= Clicking “Replace” replaces the single
Verification ? X instance of the word; alternatively,
clicking “Replace All” replaces all

OEI’S Of tl}e 2 2d ?f }hlS m instances of the word with the

Not in dictionary » ‘ corrected form. However, for this to

Ours of the 2 2d of this jnftant 2 function successfully, the whole
December | received, | give you

my hearty thanks for the Con-

Ignore Al document must be checked using the

| tents. It may ferve in part for a Add Verification window, otherwise the

; requital, to remit you an account instruction to automatically correct
of a late Conference betwixt a these words ceases once the window

{ Papiji and a Jew at my Houle. .

i The occafion was this: On the 14th inftant, being { is closed.

4 Friday, a Jefuit (one Father S.) whom | have al- v ) )
Suggestions: As with other word-processing

1 m |}\f$nt;; uin'tem' ;nétants Vn;traﬁrt ;ni;nw Replace

applications, there is an option to add
, | Repecedl 3 word to the dictionary, in which

| Dictionary language: [Engish v case further instances of that word
Undo Options.. Close will no longer be flagged as errors.

’_:nstant infract  enfant intact infanta

Figure 5 — Verification tool with suggested alternative words

5.4.2  Errors identified by project staff

It is important to stress that not all errors were identified by the software. This was particularly the case
where the letters in some typefaces were misread for similar lefters which, nevertheless created words
recognised as being valid
although in the context in

guestion, they were

: : incorrect.

Style:  Body text v laguge Enghehliediv  Aigwert: by

Font:  Times New Roman Font coler C— 2200t o0 I

N o e nbadl e\ E < Figure 6 shows a typical
Tent Fropeaties

| VP MRV USLEUNS JL G wmg L A TV LIS B SaucU UL LUTUS .urﬂnu.
{If you pleafe, you may confult the place in the beginning of that
{which you call Chap. 45. of that Prophecy.

Mr, B. 1am not ignorant that fome of the mod @ ve
interpreted Danicls Prophicy of Cyrm 3 for fome AR ave
|abhorred nothing more, than that the true Meffab thou!d b: there

example where “Rabbies”
has been misread as
“Rabbits” but, being a
valid word, has not been
recognised as error. It can

Figure 6 — Example of an incorrect reading not being recognised as an error
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also be seen that the long “s” has been misread as an “f”. Whereas “fome” has been recognised as an
error in this instance, “fame”, the reading for “same” would not be. This can be seen in Figure 7 along
with “fort”, the reading for “sort”.

Toxt (o vorttcation % Prmscis Fmae B3 Neafenr |

R e T R

ceived- amongft- you: likewife- as: certain- and- infalli-
ble,.-and-have- theapprobanoxr of.your- Church,-and.
of-the-High- Prieft-whom-you:call-the: Pope,-and-the.
Sanhedrim of Cardinals. And- forrie- of- thefe do -Vye.

taken-bllt-.of-gx'eat-mdlgw--an -Li_qgagcf -or-allow-d.

" *48.31 - Re-q
O]

WA L2k vo « @A Lo s Vo«

L e N e Sk Lorasap Aot -

Color e o g Poek: Porkesz:  [INEETEL Tecogrourd cz = Vel

Tmae e ERO0 W diasd b Lrcaand dovoh Ferd btV satle i AT RO INE A 11 038 oy e ' Prowex: ] Spadny

fmaProwie _inoge Propedties | Vet Propertiss |

Figure 7 — Example of long “s” misread as “f” and not recognised as an error

However, in some cases, the software itself introduced inaccuracies, such as replacing spaces by
extraneous characters as shown in the title in Figure 8.

woge (@ Ebeny # Rek [ Aewpe T Tt (3 Mo T Recapunmed Pgnse 1 Table e S&nl:‘,mﬂw | Teet (5 YesSetim P Pvevsmrs Ev Py Mo B &R » +|

[rreraar ey

TR T TN AO Y X VAT T T R0 0704
%EY;_.‘I_ TN TV TS VWO YT TR E]_';’o N
1] - VA0 N RN 77001
ti‘: i mbvow&y Sur o TS n'nvp mﬁrwr
Mﬁ,ﬁm% » g TOOT nwwmum
e "”‘M&’? R
' *3 1§Wm !n»ﬁ"ﬁ“::;;l;ﬁb»*r r}: 2ms e wmm‘r%
7= W L e 0N
b&ué‘zawnb"\wﬁm ) -mmWw

b L e [0 ¢ » . u ‘14_: ux -]
Webxhugh:  TMc 20iphah w3 S Bl v Lewer Neen ol | mwot Ay -
Cubvood T i tort: Ve ioeen o Prtck WS | Scigurecn

raror rege: L5 Se E |0 L L EMae e e | et 20e [Spmags |08 |
kv fozems image Propenien | test Propartiss

Figure 8 — Example of error in Hebrew text being introduced by the software

| mage @ oumege = Aen T arayas TTI Tt [ ctrs: 5l Gvchgreurd onae (7] T 1+ Scbot || macogaitinsisn (3 Dots | Yot s Vetbcnton P Proa brer P hetbror 0 TR 4|

w172

r7OwUNN Y IYINTTINIA NN D IR DN
YN IYIN [ IMRONTY A" o T

' DMYURNNYFNYANY-NYIAR INN NN Y7om0Y
207w N NP PRV DTIVYNNA- DTN TV

AN -n‘mn-'l- v -xmn-z:sjuv-‘mm-nmnn'mw'mg
201 VNN AR -ANITN-DUN 21 WA MY {IoN2
N779NN7MoIN AN 7 YR UTN Y TIYIUN
P SN TR TR SR EnY nun-"w':e NN-NP3-20N1Y
W YRYNR-DIYIDM DR IMNIM- TN NI INTY
%‘”ﬁ"’;“ﬁl'!"f”?n AR IMNNNN'Y 0

sl

el g

e LrwesT Nywat:
\ Cowmess  (ox o Peet: U Portor: e Saogordsa v
S ooe o T Deacte: Sewe: Sparg:
[ e drgeses  image Ioperties | Tt Properties.

Figure 9 - Corrected version of Figure 8
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Thus, it was essential that transcribers proofread the document in order to correct any misreadings that
may have been missed. At the beginning of the project, transcribers were instructed to highlight any
such corrected misreadings in bold in the transcription in order that the discoverability of these
corrections could be checked in the final PDF file. Later in the project, an alternative means of checking

the accuracy of transcriptions was employed, namely, the copying of transcribed text from the PDF into
Microsoft Word. This process is described more fully in Section 5.5.1.

5.4.3 Common errors
The transcribers also kept records of common errors found in the transcriptions in order to build up a

picture of the types of error being encountered. This enabled them to anticipate where potential errors
could lie according to language, typescript, font, and so on.

Certain letters were frequently confused, see some examples below:

= i~ |Engusn; Frencn; Hep:
Scan Read

Save ER=R L | |

rage [} Edit image [5} Read ] Analyze | [T] Text [ Picture [ Background Picture [ Table [ Select [} [} || Text

|&f Verification "% Previous Error 5 Ne:

nbon
=== 729N

y/ : T o
oram D”UW’?/V-?U".’ s“vj ‘,N | A Dﬁsnr@m 9772 9N

: : ia /
v Dipo vaea’ s 8 oa D 7 SR 13

™2 Nbpm nwRa N s SwR( ) 1 N/ wpa IR TR
a~5‘?argm =Hpinlelal nie/a Roani ‘7@;1@/7 0799981 DAANTATON W ORW
+ qﬁ:n ']‘773,3 uﬁgj-‘b? -u!: //Djs’j /3’,5& T ‘T@]'-‘-m_ .......... Bmnam fimalace
TN P/ 293 7 oAl D = e
EEIEEIREK > [%]|| Text Properties

Dalet T—read as Khaf sofit 7

Khaf sofit 1 —read as Fe sofit q

nage (8} Edit image 1 Read [ ] Analyze | [1] Text [ Picture [fill Background Picture [F] Table [¢ Select [d || vext

e 7o
i fun N g arubinainihy
mow S8 SHennh 19w 9Ny Yopnay

Y PR 3003 19RT IR Nk
MY WAIIT 4993 79B0 aTR nRDI?

T80 prip
=TI5D PP Sw oires ple WD

XPNT MW 1190 1A T prrw Ya

¥'pRn @ Y0 ‘n2 TN prw Bna
—_—— FORM OF PRAYER
FORM OF PI{AYER,' dPot tije MecoOerp

OF OUR

JFov the Weeobery

H 4 1) | < [200% \ < > (o) || b |

GRACIOUS SOVEREIGN

H = (1| @ [175%

Kaf > —read as Bet 2
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| 1mage

[} Edit image *] Read [ Ana Iy IT] Text [ Pictu {19 n ap e 7] Table

Mo m‘pyﬂ‘v/ DM/ -[-a:-r n'vw
DI NN WP P3N Sab NpT
POV DS PYD NI
Amazr o 1o 030 by am ghwn
/btam qnaa/1eb 1:; nivyS
‘maNsn M ﬁ-mwvn M ey Sy
Sy /i M 8y TJINAATIIER FE)

! »-nrwr:m mSw:l/n,vn PN bmb//m:‘vm

#l | k5 (= (D \ou [ <

I+ Select

|| Text

)
> ) || [#0 | B8 (4 (0] © [150%

| verification Iy
L R N I A T N NV

1PN YA1 29,0300 veaAvhy

o v’ amxem 77027 nhw
TRl DR OWwWYT7PAIRpn 907 XD
T wMeR?? 1 RN
nupn oW 7017 020 wvane hwn
n1n neop’oR hs B 0111774
nARPN LY AnTYonTT ww Dy
DyTprnaM v R1OTIRAANTAVAND NX
ey obwa’oyrTr nR - YmaRAnanan
12t bY)pl7gm i i drs W)

(== I =R WA ASTAN

Resh 1 - read as Khaf sofit

Some other common OCR errors included:

Hebrew script

né&on

Rl

1512

1621

Roman script

Capital | - 1

Capital | — lower case |

0—-0

E<>F

M->H,/\

W=V, \./, M

H - FI, PI

B<>R

F<&SOR&SP

c&e

DR © DR
"N 'n
11

LY

h->n
h< i
th->d
is>b
e<r>o0&>cC
the - die
rn->m
G CO0

Italics: f = / (backslash), or | (italic 1)

The above list is not exhaustive; many instances depended on the typeface used and could occur

extensively in one document but not another.
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5.4.4 Hebrew vocalisations

The decision was taken at the outset of the project not to include vocalisations in the transcriptions of
the Hebrew texts. The chief reason for this was that the vocalisations were read separately to the
letters to which they related and therefore were not reproduced correctly in a printed transcript. More
importantly, they were not necessary in order to search the transcription successfully.

What was observed when ABBYY FineReader read the script was that the line of text was followed by a
line containing the vocalisations, in other words, they were read as separate lines. However in the
transcriptions, these lines could be superimposed leading to a confused image, especially if the font size
was enlarged during the correction process (see Figure 10).

e [T Text [% Picture [% Background Picture [ Table « Select || Recognition Area [ Delote  Text
N x
o3 o JRUI YINT NIZI | nv-ﬂvm)ynw;}vaﬂf.lmn
. : TP :

nia"33 ‘n‘fi‘_s.}’_“f EPINTT N0 NYINTA'WRI-NNNTI

nbenn nibip 03 33 fhen e ffn7onn-nI7p-03: 2210 |M q;f_e

Pz H3n N0 mﬁnm NN o0 NN
monpR | fn7nim

* Gl BT (oA

-

Figure 10 - Readings of vowel points overlapping consonantal text; font: Arial 16

Transcribers found that the superimposition rendered deletion of vocalisations almost impossible.
However, having sought Library Services’ Digital Curation Team’s advice regarding adjusting font size in
transcriptions (see Section 5.5.1), it was discovered that reducing the text to a maximum font size of 8
would separate the lines sufficiently to enable the the line of vocalisations to be deleted. Figure 11
shows the same passage of text reduced in size to Arial 6. The first line of vocalisations has been
highlighted to demonstrate the distinction between the lines ensuring that, upon deletion, the
consonantal text will not be affected.
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Figure 11- Font changed to Arial 6

The lines of poetry in Figure 12 are one of the many examples of vocalisations occurring in Hebrew text:

Image _um.,- O Read T Anahan (1] Tet S5 Pictaam [ Background Dictuen [T Takle o Sefuct !?‘if'{“f"”f“? Teat |4} Vehication [ Prwics Emor

-gnjpw -4

1 STIATY OV, SoovTath2m
S5 wEam B B4 T o
fIxmw-oomx J1mad a

S
BNRTORTRN

2o maip e
BAT&a Py
. RN RN

CIEEDE 3 S ——— > [ || 8| 5 5 (0] iR <)

Figure 12 — Vocalisations in Hebrew text shown before correction
In Figure 13, the transcription has been corrected and the vocalisations removed.
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DUIN N NY DTN

oy "7120 1T I NTY 72'7 Yronn
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N2 N DR o

DX ' X DTN
X127 md 2 ey
on'wa Ty pan’

2N N7nN X9V

|58 & W ofn ]9 <

Figure 13 — The corrected text without vocalisations



5.4.5 Cursive Hebrew and Gothic Latin scripts

The Hebrew texts often contained cursive and semi-cursive scripts as show in in Figure 14. In these
instances, the software frequently had difficulty transcribing any of the text correctly. In such cases, it
would have been more time-efficient to transcribe the text manually, in other words, overwriting the
existing text completely and retyping it rather than by using software to correct the text on a letter-by-
letter basis. However, such over-written additions, although searchable in the final PDF, would not have
been linked to the corresponding text in the document image. For this reason, this practice was not
adopted.
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Figure 14 — Examples of cursive and semi-cursive Hebrew scripts not read correctly by the software

Similarly, Gothic script could not be read satisfactorily by the software as shown in Figure 15. Specific
software is available to deal with such text and external services can also be used to provide corrections
on a cost-per-page basis. In this project, however, Gothic text was only encountered occasionally, for
example in titles. It was therefore considered more practical and cost-effective to correct such
instances manually as they occurred.
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Figure 15 — Example of Gothic script

5.5 Document checking and quality control

5.5.1  Preliminary investigations
Once the ABBYY FineReader document had been saved, it was then re-saved as an archival PDF
document (PDF/A). Initial testing of the searchability of these PDF documents showed that many of the
corrections noted in bold as described in Section 5.4.2 were not discoverable in the PDF text. Moreover,
sections of the text which already appeared to be correct in the transcriptions were also failing to be
discoverable in the completed PDFs. Following advice from the Digital Curation Team, transcribers
highlighted areas of the PDF text, copying and pasting these into a Word document which was set to
show all hidden formatting symbols by selecting the 9§ icon. This led to the discovery of instances of
spacing appearing within words, often separating each letter (see Figure 16); these had not been
present in the original text or the
RU L ES -AN D . REG U LATION STI transcriptions. Clearly, this was severely
OF THEY hindering discovery as words were no
longer searchable as strings but as

n-1 D n .-] le . D |'] Il’I?ﬂ individual letters.

wHU-BARNETT, P-RIN-T-E-R-AND-BOOKSELLER, ST. JAM-E S+PLACE] This “interspacing” phenomenon did not
ALDGATEY .

INSTITUTION.{ 'occur consistently through passages but
FORTHERELIE-FOFTHE] in an apparently random way as can be

n [ ] seen. The text “SUPPORTED BY
I . n d I g e nt u B I I n d1III VOLUNTARY CONTRIBUTIONS” is

entirely interspersed with spaces save
OF THE-JEWISH-PERSUASION.J

SUPPORTEDBYVOLUNTARYCONTRIBUTIONS.y  2ter " whereas the word “Indigent”
ESTABLISHEDAM.-5590 MAY- 1830 has only one spacing interposed, in this
AT-HOWARD’S-COFFEE-HOUSE,J case, after the “I”. A comparison with
ST.-JA'M-E-S""PLACE,-ALDGATE.] the original image shown in Figure 17
LONDON-] gives an indication of the large variety of

18329 s -
typefaces used within the publication.

Figure 16 — Example of spacing occurring within words
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RULES AND REGULATIONS

oF THE

p"wws WY NN

FOK THE RELIEF OF THE

Puvigent Bliny

OF THE JEWISH PERSUASION.

SUPPORTED BY VOLUNTARY CONTRIBUTIONS,

ESTAHLISHED AN, MW MAY, 1vm
AT HOWARDS COFFEE-HOUSE,
ST. JAMES' PLACE, ALDGATE

——

LONDON

#. DARNETT, PRINTEN AND BOOKSELLER, S7. JAMES' PLAUN

ALDGATN

1842
Figure 17 - Rules and regulations of the Hevrat ‘Ozer la-
‘lvrim Institution, for the relief of the indigent blind of
the Jewish persuasion. London : H. Barnett, printer and

bookseller, St. James' Place, Aldgate. 1832. De Sola
Pampbhlets vol. 4, no. 2.

5.5.2  Guidance on font sizes

ABBYY FineReader seeks to emulate these font styles
and sizes as far as possible when reading the text. This
led to an enormous variety of styles being used within
transcriptions with font sizes ranging from 5 to 30 or
more. Comparing a more detailed analysis of the text
styles with the corresponding layout in the transcription
pointed to common areas where spacing inaccuracies
occurred:

e Large fonts in block capitals
e Fontsizes smaller than 8
e Textsinitalics

Typically, these texts corresponded to specific
publication areas, that is to say:

o Titles

e Imprint statements
e Colophons

e Footnotes

Titles in particular were seen as a major concern as,
being the chief source of information, it was considered
imperative that the title should be fully searchable. It is
worth stressing that the majority of the pamphlets
displayed similarly large variations in typeface on their
title pages as does the one in Figure 17.

Following these discoveries, additional advice from the Digital Curation Team was sought. They
recommended applying a standard font and minimum font size to ensure consistency of the text. For
Arial and Times New Roman fonts, the minimum sizes suggested to achieve accurate results were:

Font Minimum size
Arial 8
Times New Roman 10
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Consistency could be ensured in two ways:

1. On a page-by-page basis: sections of text could be
highlighted and the font and size selected from the

toolbar

2. Atdocument level: from the menu Tools option, the
Style editor could be selected (see Figure 18) and the

fonts set for the whole document.

1248511 [1] - ABEYY FineReader 11 Corporate Edition

Fle Edt View Document Page Aress |Took | Hedp

Task Manager

1 —

Scan

Next Drror
Previows Brror
Redaction Mode

"

==

CirteT |

Ctal+Shift =}

v... Alt+Shift+B8

Culs AlD
Chrl=Shift«L

Ctri+ Shift+A

Cirle¥7

Shift+T4

Shift+#5

CrriesShift e O

Figure 18 =Style Editor selection

The Style Editor window shown in Figure 19 demonstrates the large variety of font size used in the

transcription of a single pamphlet.

Figure 19 — ABBYY FineReader Style Editor

5.5.3  Revised methodology

Style Editor ? et
@ Mew
Style name w Fontname  Font size Scale Spadng B 7 As
Heading #4 Times Ne... | 14 100% 0 B|| 7| Aa
Heading #3 (2) TimesNe... | 15 100% | -1 B | 7| A
Heading #2 (3) Times Me... | 10 100%: i B | F | Aa
He ading #1 (2) Times Ne... | 25 100% | -1 B| 7| &
Bady text (17) Courier New | 5 100% i B | I | 4
Body text (16) Times MNe... | 8 100% i} B|| F | Aa
Body text (14) Times Ne... | 14 00% | O B|| 7| 4
Body text {13) Times Me... | 10 100%: i B | f | Aa
Body text (12) TimesNe... | 18 100% | -1 B | 7|4
Body text (3) Times Me... | 13 100% 0 B|| F | 4

In accordance with this new guidance, a new methodology for working on the transcriptions emerged.

This entailed carrying out a preliminary check of a sample page of the final transcript for accuracy before
proceeding with the rest of the work, as shown in this summary of the instructions:
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1. Correct the first page or one selected page only; save the FineReader document; right-click on
the page thumbnail image in the left-hand pane and save that page as a PDF in your own
working folder, adding the font size at the end of the name, e.g. 1840991-8.pdf.

2. Open the PDF; highlight the text, copy this and paste into a blank Word document; click the 9]
icon.

3. Check the text for accuracy in the Word document; in particular, check for irregular spacing
issues.

4. If the Word text is satisfactory, proceed to correct the ABBYY document; otherwise, return to
the ABBYY file and try selecting a different font; re-save as a PDF and check the text in Word as
before; if the text continues to have too many errors, discontinue working on this transcription
and select another one.

In the majority of cases, following this procedure led to a significant improvement in the discoverability
of text within transcriptions. However, instances of spacing within words were not entirely eliminated.
Contrary to what one might have expected from the guidance cited in Section 5.5.2, titles remained the
chief area where unwanted spacing occurred despite having font sizes well above the recommended
levels.

The final part of the revised methodology, therefore, was for the transcribers to keep records, or
Transcription-Checking Logs, of the font sizes used during the transcription process. Additionally, the
quality of all PDFs was monitored upon completion of the transcription and, where possible, remedial
action undertaken on a case-by-case basis to improve discoverability, details of which were recorded in
a Transcription Monitoring Log. These logs will be described in more detail in the following section.

5.6 Record keeping and evaluation

5.6.1 Transcription-checking logs

The purpose of these logs was for transcribers to identify problematic fonts and font sizes, and to keep a
record of those which were successful. This information was then used to anticipate potential
problematic sections of text and take pre-emptive steps to correct them before carrying out a
preliminary page sample check as outlined in Section 5.5.3. This not only saved a considerable amount
of time but also made the transcription process a more streamlined and satisfying experience. The
template shown in Table 1 includes examples highlighted in red.

Table 1 — Transcription-Checking template

Transcription-Checking Template Language
E=English
H=Hebrew
Didn't work Did work
PDF no. | Section | Language Font Size Font Size | Notes
2087198 | title E Times 12 | Times 18

In part of the title 'a discourse’, the
smallest font that didn't cause spaces was
36; for the part in Italics, the largest font
that worked was 8 as anything larger than
this made the text completely
unsearchable

New New
Roman Roman
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2087198 | title H n/a n/a | Arial 14 | Ariel 14 worked well on first attempt
2087198 | text E Times 8 Times 10

New New

Roman Roman

RULES-AND-REGULATIONSY

OF -THEY

nRNATIY-0NIY

sHU-BARNETT,-PRINTER-AND-BOOKSELLER,-ST.-JAMES"-PLACE

ALDGATES
INSTITUTION,{
FOR-THE-RELIEF-OF-THEY

Indigent-Blind{

OF THE-JEWISH-PERSUASION.J

SUPPORTED-BY-VOLUNTARY-CONTRIBUTIONS.Y|
ESTABLISHED-A.M.-5590-MAY ,-1830,
AT-HOWARD’S-COFFEE-HOUSE, |

ST.-JAMES'-PLACE,-ALDGATE |

LONDON:q
1832.9]

Figure 20 - Example of larger font sized used to eliminate spacing within words

5.6.2  Time-monitoring logs
In order to monitor progress of the project, a record of the time taken per pamphlet was recorded in the
template shown in Table 2. It can be seen that the time taken per page varied considerably. In General,
Hebrew texts took longer to correct. However, it was also noted that the earlier the date of publication,
the greater the average time required per page. This was generally due to the unevenness of the
typescript and the more frequent instances of the text from the previous page being visible though the
paper as described in Section 5.2.4.

Table 2 — Time-monitoring template

By judicious use of this
data, it was possible to
judge more accurately
the font sizes required,
particularly in titles
which, as have been
noted, were the least
successful elements of
the transcriptions in
terms of
discoverability. Figure
20 shows this
procedure applied to
the earlier example in
Figure 16.

Note that all the text
below the Hebrew
script has been
enlarged considerably.

Unique | Languages | Date Time per No. of Average

ID transcribed | pamphlet pages time per
(mins) page

2046561 | Hebrew 10-10-18 91 7 13

2087157 | Hebrew 17-10-18 47 6 8

2111670 | Hebrew 24-10-18 65 1 65

2087219 | English 07-11-18 152 24 6
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5.6.3  Transcription monitoring log

Once the transcriptions had been corrected by the transcribers, they were assessed for overall accuracy
as outlined in Section 5.5.3. The process was similar: the PDF of the completed transcription was
opened and the text copied and pasted into Word. This copied text was then given a searchability rating
by selecting a representative passage containing 100 words and assessing the number correctly
transcribed. The percentage was assigned a value according to the scale shown in Table 3.

Table 3 — Transcription searchability rating

%
Rating accuracy | Status Action
0 0-20% Problematic | Re-correct transcription in entirety
1 20-40% Problematic | Re-correct transcription in entirety
2 40-60% Problematic | Correct selected passages
3 60-80% OK Correct selected passages if time
4 80-95% OK Minor correction - chiefly title
5 95-100% OK None

The Digital Curation Team advised that an accuracy rating of over 60% could be considered satisfactory,
therefore actions for further enhancement were graded accordingly. Thus, for texts rated 3 or higher,
further correction was limited chiefly to titles and proper nouns occurring within the text in accordance
with UCL Institute of Education Archives’ best-practice guidelines. This assessment process was
recorded in the template shown in Table 4.

Table 4 — Transcription monitoring and assessment template

Transcription Monitoring

Problem areas

Unique ID Title Issues Language Title Text Colophon Searchability PDF status
rating
1841010 An appeal on behalf of the Jews scattered in India, Persia Some tablature E 5 oK
and Arabia structure lost,
but text
searchable
2086145 Discourse on the Passover Festival. Some spacing EH X X X 4 OK
issues, esp in
title and
Hebrew text
2085862 Rules and Regulations of the Hevrat Ozer la-lvrim Institution, Spacing in titles E X X X 2 Problematic
for the Relief of the Indigent Blind of the Jewish Persuasion. and small fonts
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6 Analysis of data

The data gathered in the various logs referred to in Section 5.6 served three purposes: firstly, they led
to refinements in the methodology as has already been outlined; secondly, they highlighted certain
features of the selected pamphlet literature hitherto unrecorded; and thirdly, they confirmed several
observations made about the transcription process during the project. In addition, reports generated
from the LMS enabled further analysis of the corresponding bibliographic data.

Language

During the cataloguing process, the chief language of multi-lingual texts had been recorded in the 008
Fixed-Length Data field of the MARC record rather than “multiple languages” which was generally felt to
be unhelpful, particularly when one language often predominated. In reality, the pamphlets selected for
this project were rarely in only one language. The Transcription Monitoring Log highlighted instances of
bi- and multi-lingual texts as represented by overlapping cells of the Venn diagram in Figure 21.

English
Latin

T

T . Greek

Hebrew -
-

, 7 @German

Italian

Figure 21 - Venn diagram showing distribution of languages encountered in the sample

Date of publication
Table 5 shows the distribution of the dates of publication of the literature which stem chiefly from two
periods: late 17" century and mid-19' century.

Table 5 — Scattergram showing distribution of publication dates encountered in the sample

Date of Publication

3 (L
2 0000 © ®

1 @ ® 00 o ® o O 0G0 o 9o 0 o

1650 1675 1700 1725 1750 1775 1800 1825 1850 1875 1900 1925
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Areas of text where OCR was substandard

In the transcription monitoring log, the areas of the text where significant problems were encountered
in the OCR text were recorded. This supported the general observation that titles were more
problematic for the software to read than text or colophon areas as show in Table 6.

Table 6 — Problematic areas of text

Instances of poor OCR per area of text
45%
40%
35%
30%
25%
20%
15%
10%
5%

o ]

Title Text Colophon

As noted earlier, this was attributed to the large variety of typography encountered in titles as well as
the unconventional layouts requiring multiple text boxes to preserve the integrity of the text.

Font size

In the transcription-checking log, detailed notes were made of the font sizes which had led to spacing
within words in the transcription, and the changes in font size required to eliminate this and improve
the accuracy of the transcription. Table 7 shows the average font sizes that were deemed to be the
minimum required for successful searching and the average increase in font size required for
problematic areas of text.

Table 7 — Changes to font size

Language Font Section Size Average increase

required
i Text 11

English Times New fex o
Roman Title 20
Text 17

Hebrew Arial ?X 150%
Title 25

Thus, if a portion of an English title in font Times New Roman was not read correctly at size 18, for
example, increasing it approximately 125% to size 22 would generally ensure success.
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Accuracy rating
The improved accuracy of the transcriptions resulting from the work carried out in this project was
calculated from the transcription monitoring log and is summarised in Table 8.

Table 8 — Overall improvement in accuracy

Average accuracy rating
Attribute Before project | after project | Overall improvement %
Pre-1800 publication 58% 91% 57%
Post-1800 publication 62% 90% 45%
Roman Script 73% 90% 23%
Hebrew Script 47% 85% 81%

The figures were calculated based on the number of correct words identified in a representative passage
of 100 words. The increase in rating was compared with the initial rating to calculate the overall
improvement percentage.

The figures confirm observations made in practice: namely, that transcriptions for pre-1800 texts and
texts in Hebrew script required the greater amount of correction. It is therefore highly likely that in
further work of this nature, these texts would be prioritised for attention. However, the corrections
required in Roman scripts frequently corresponded to proper nouns not recognised in the software’s
integral dictionaries; therefore, there is still merit in correcting these texts when such nouns are likely to
be key search terms.

Transcriptions completed and time taken
Lastly, the time monitoring log enabled the time requirements for this type of transcription-
enhancement work to be calculated (see Table 9).

Table 9 — Time requirements

Activity Metrics
Transcriptions completed 81

Number of pages corrected 1,779
Minimum time required to prepare ABBYY file per pamphlet 1.5 hours
Average time taken to correct one page 10.4 minutes
Average time taken to assess final transcription and carryout remedial corrections 30 minutes
per pamphlet

Minimum average time required per pamphlet 6 hours

7 Conclusion

This was a pioneering project for UCL Library Services. With little practical support and guidance
available from the library community, it was clear from the outset that we needed to adopt a flexible,
exploratory approach, revising the methodology as necessary, and adjusting expectations of the project
outcomes as a consequence.

The pilot conducted in Phase 2 of the Jewish Pamphlets Project left us in no doubt as to the painstaking
nature of this work: correcting the transcripts was repetitive, often frustratingly slow to carry out and
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required unremitting attention to detail. As such, it was difficult to envisage working continuously at
this task for lengthy periods. The literature itself was also known to present a number of challenges:

the formats and typography were diverse, publications dates wide-ranging and instances of multi-lingual
texts considerable.

This leads to consideration of the combination of skills sets required for this type of work. Beyond the
essential: linguistic skills; the ability to maintain speed and accuracy while undertaking repetitive tasks;
and attentiveness to detail, experience of working with rare printed material is highly desirable. But
perhaps the overarching quality required for successful delivery is persistence; this, when applied to
voluntary roles, translates into commitment. The student volunteers who worked on this project,
although highly skilled, were unable to commit to the lengthy periods required to bring individual
transcriptions to completion. This was partly our fault: we had offered them a choice of texts, some
quite lengthy. In future, we would be much more judicious in selecting texts which they could complete
within a shorter time frame.

The ABBYY FineReader software was suited in many ways to dealing with this literature. The text-
selection tools were sophisticated and able to demarcate the diverse areas as required: tables,
annotations, footnotes, colophons. They also allowed the deselection of initials and repeated
punctuation which semantically separated sections of text from one another. In addition, the
verification tool and integral multi-lingual dictionaries offered valuable means of highlighting and
correcting errors rapidly and, crucially for this project, recognised Hebrew script, although in our
experience, the spellcheck facility for Hebrew proved to be less effective than that for English and other
major European languages.

However, the software had difficulty reading some of the many fonts occurring in early publications as
well as Gothic and cursive Hebrew scripts. In such cases, it would have been much quicker to re-type
the text from scratch but the link between text and image would then have been lost. Similarly, copying
and pasting texts, such as Biblical passages, was ineffectual. Additionally, superfluous spacings
appearing in the completed transcriptions proved detrimental to searching and required a trial-and-
error approach to be ensure elimination.

From the outset, it was clear that evaluation of the methodology and analysis of the results needed to
be an on-going process in order that lessons learned could be instantly applied to the workflow. The
transcription checking log devised in response to the spacing phenomenon proved to be a valuable tool
for identifying areas of text which were likely to be problematic in the final transcription. Logs allowed
transcribers to predict the appropriateness of fonts for specific portions of text thereby minimising the
need for extensive remedial correction during the final quality check. However, attempts to standardise
procedures and thereby minimise the time required on each transcription were rendered difficult as:

e We could not identify a standard font or font size which could be applied in all circumstances to
ensure successful searchability

e Common errors identified in logs proved not to be widespread or consistent enough to form the
basis of global search-and-replace procedures

However, our analyses of data did allow us to establish certain generalities:

o Titles were the area of text least successfully searched and the most problematic to correct
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e For Hebrew script, the font Arial appeared to be more successful than Times New Roman,
minimum text size 17 and minimum title size 25

e For Roman script, the font Times New Roman proved successful, minimum text size 11 and
minimum title size 20

e For Hebrew script, using a font smaller than size 8 enabled additional lines of vowel points to be
removed easily

We also established that items benefiting from the greatest overall improvement as a result of work in
this project were:

e Pre-1850 publications (57% improvement)
e Hebrew script publications (81% improvement)

This, and the fact that it took on average 6 hours’ work on each pamphlet, leads us to consider focusing
future transcription-enhancement activity in these areas for the remainder of our Jewish Pamphlet
Collections.

1 Uncovering UCL’s Jewish Pamphlet Collections https://blogs.ucl.ac.uk/library-hebrew/2014/07/uncovering-ucls-
jewish-pamphlet-collections

2 UCL Digital Collections repository: Jewish Pamphlets https://www.ucl.ac.uk/library/digital-
collections/collections/jewish-pampbhlets

3 ABBYY FineReader PDF https://pdf.abbyy.com

4 National Library of Israel https://web.nli.org.il/sites/nli/english/pages/default.aspx

5 Digitising The Woman Teacher https://nuwtarchiveioe.wordpress.com/2013/11/12/digitising-the-woman-
teacher

6 Montefiore Endowment https://www.montefioreendowment.org.uk/collections/testimonials

7 UCL Digital Collections repository: Tributes to Sir Moses Montefiore https://www.ucl.ac.uk/library/digital-
collections/collections/montefiore
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