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Abstract—To accelerate the annotation of named entities
(NEs) in historical newspapers like Sarawak Gazette, only two
choices are possible: an automatic approach or a semi-automatic
approach. This paper presents a fully automatic annotation of
NEs occurring in Sarawak Gazette. At the initial stage, a subset
of the historical newspapers is fed to an established rule-based
named entity recognizer (NER), that is ANNIE. Then, the pre-
annotated corpus is used as training and testing data for three
supervised learning NER, which are based on Naive Bayes, J48
decision trees, and SVM-SMO methods. These methods are not
always accurate and it appears that SVM-SMO and J48 have
better performance than Naive Bayes. Thus, a thorough study
on the errors done by SVM-SMO and J48 yield to the creation
of ad hoc rules to correct the errors automatically. The proposed
approach is promising even though it still needs more
experiments to refine the rules.

Index Terms—J48; Naive Bayes; Named Entity; Sarawak
Gazette; SVM-SMO.

I. INTRODUCTION

The term “named entity” (NE) was introduced in 1995 during
the Message Understanding Conferences 6. NEs are textual
units that correspond to names (person, organization,
location, etc.) and numeric expressions (date, monetary value,
percent, etc.) [1]. NEs occurring in text corpora are annotated
to assist information extraction systems, to create gold
standard for machine learning techniques, or to increase a
search within the texts. Annotating NEs is not straightforward
as many issues need to be considered like doing it manually
or automatically. Manual annotation is possible if the size of
the input text is small. For large set of texts (e.g.,
newspapers), automatic annotation is the only alternative. But
this approach has some undesirable consequences such as
incorrect and missing annotations. Therefore, this paper is
proposing a framework to minimize human labelling effort
when annotating the NEs in Sarawak Gazette (henceforth
called SAGA) by providing the result of a rule-based named
entity recognizer (NER) as a training data to several
supervised learning NER methods: Naive Bayes, J48
Decision Trees, and Support Vector Machines. The aim is to
determine the most accurate supervised NER method trained
with a small number of NEs.

The first motivation behind the proposed framework is
referring to the statement written by Ratinov and Roth in
2009: “NER system should be robust across multiple
domains, as it is expected to be applied on a diverse set of
documents: historical texts, news articles, patent applications,
webpages etc.” [2]. If this statement holds, then running any
existing NER system on historical newspaper like SAGA
should yield high accuracy. But it is not the case as shown in

Table 1. The edition of SAGA published in January 1904 was
submitted to the widely-used Stanford NER, which is based
on Conditional Random Fields (CRF) method. Four NEs are
considered in this study: Date (DAT), Location (LOC),
Organization (ORG), and Person (PER). Only the recognition
of DAT could go beyond the average 0.50 F-measure. The
other three entities are poorly recognized. These findings
have also been observed by Wettlaufer and Thotempudi [3]
when testing rule-based NER systems on 18th century
German texts.
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SATURDAY, JANUARY 2, 1503, Date

1908

i Highness The Rajeh for Europe on the 5ti/August His Highness was not on accompanied by anyane

on his outward journey. His Hghness the Rajeh Muds was resident i the Country during al the year ith the exception of the sk Ehree weeks when His

Excellency to the Natve States of the quest of the Govemor of the Siraits Settements

Financill the year can hardly be said to have b toms duties have falln $100,000 whie the badness of trade led

(Government to orant a rebat to the Opium Farmer and the Farms throughout the Country, have also suffered. The various Treasuries have been busy for

the st five months with the exchange o the new light Strats dollrs or the od heavy ones, this being the third change of conage within the (ast ten years

(Oning to various causes itis expected that the Treasury wil show a surplus on the year’s working.

Vith regard to coal, Brooketon Mine has done Up to the average and probably at aess cost. Sadang Mine has been re-constituted and is being worked from

a dfferent siuation with, consequent diminution of the labour though the effect o this change on the cost canhardly shon unti next year,

The pecper indusiry which has hitherto one of the principal saurces of reveote to Government has sadly declned and gardens al aver the Sarawak Proper

disirct, Guslly in Upper Sarawak, are being constantly sbandoned owing to the heavy debs repaying their advances.

Ld. have hid to practicaly dose their Offces t Buso owing to depression n tis partcuiar branch of her business.

The Walayan Rarmie Company, of which Wr. E. Pumpin n Manager in the latter half of the year for the cultivative and manufacture of ramie there.

The Santubong Catch up on the other hiand had to cose ther works at Santubong owing to the hih tariff mposed by 3 month on thei imports which

rencierediitimpossie for the Company to compare.

The Public Works Department has s usual ket busy curing the year. On the River Wall has been proceecing steadiy 17 feet of the wal which stood ot

recuced level 8 has been completed ncluding two double fights of teps, 186 tests of now his been consiructed and n 40 feet o this wall has been

completed incuding one fight, of singe steps, and of the remainder of tis length <0 feet has been excavated to the rock and s ready for conretig, and

the excavation of the restis in progress, These st remain 240 f, to complete the wall and retain it at Sungei Gertak and when this s done it wil complete al

the up-river extension that i contemplated at present,

s Highness The Rejeh decided, wherit was pointed out to him what the probable cost of erecting and maintaining the Slipway would be, not to menton that

the land it would cover would involve the giving Up of the present mber yard and eause one expensive road diversion, to abandon ths, and to subsbtute 3

tidal dockin it steady this il be capabie of taking even the s. 5. Rajeh of Sarawak o Kuching when completed, and the upkeep of same should not exceed

the cost ofrunning 3 5 n oidriven centrifugal pump intermittely when  vessel s under repairs in the dock and that of painting is steelcaisson that s t

cose the entrance and which itis hoped may be built here. & contract has been, let for the excavation of the dock and this is now el Lnder way.

The khoo Fun Yeang trect Sewer has been completed and the id refuse dumping round at the head of Sungel Gertak, a5 wel as New Strectand the

swampy ground behind the Polce Garracks, his been re~daimed by earth from the excavation for the dry dock, though there st remains a drain to be made

from the Police Barracks which wil connect ith the main sewer,

The p. cing, which s to be a Medical buing, the ground flocr being used for consulfing
Other that have been attended to during the year have beena

Locaton
Organization

P Original markups

din the Country on the 10t April and left

nd 3 segregation camp at Sskam Road.

The Penrissen Road has been practicall reconstructed as far as the 10th mie and has kept the steam rolle busy l the time. For some 4 month the larger
bridge at the 8 mile was re-bulding and this prevented the use of the steam roller beyond; but it is now over this and at work roling n the stone that was

spread early in the Spring v

Figure 1: Example of NER

Table 1
Performance of Stanford CRF-based NER on SAGA January 1904

NE Recall Precision F-measure
DAT 0.5441 0.6852 0.6066
LOC 0.3934 0.5294 0.4514
ORG 0.2426 0.2426 0.2426
PER 0.0761 0.1573 0.1026

The second motivation refers to the statement of Neudecker
in 2016 regarding the availability of annotated NE historic
corpora for training the Stanford CRF NER: “there were no
corpora available at the time that could cover the
requirements of the project, i.e. historic newspaper content,
texts in the languages Dutch, French and German, and
carrying sufficiently open licenses that would allow for the
adaptation, extension and redistribution of such corpora.” [4].
Newspaper articles have been used widely as a corpus source
for training NER systems. However, most of these
newspapers are contemporary newspapers.

The third and last motivation is linked to the final goal of
the work reported in this paper, which is the development of
an information extraction system for SAGA. For that reason,
it is crucial that all NEs in SAGA editions are annotated.
Currently, the digitized SAGA in our possession corresponds
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