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Abstract

Sentence

A sememe is a semantic language unit of meaning; it is
indivisible. Sememe knowledge bases (SKBs), which contain words annotated with sememes, have been successfully
applied to many natural language processing tasks. Some
extant construction methods for sememe knowledge bases
are performed in a limited lexicon with ﬁxed-size sememe
annotations. However, the obtained sememe annotation is
challenging to extend to more words from other lexicons.
In this paper, we proposed a method via reconstructing
word deﬁnitions for expanding the lexicon. Moreover, we
presented an evaluation sememe method utilizing graph
embedding techniques and performed many experiments
to prove eﬀective.1）

1

Introduction

A sememe is a semantic language unit of meaning[1];
it is indivisible. However, people usually employ words
as the minimum semantic unit because words as semantic representations are available for writing, yet sememe is
only a semantic concept. Usually, there is a sense semantic
unit between the sememe and the word (As shown in Figure 1). Moreover, linguists believe that all languages have
the same limited sememe space[2] (e.g. HowNet SKB[3],
which uses about 2,000 language-independent sememes to
manual annotate senses of over 100 thousand Chinese and
English words). Moreover, cooperate with the multilingual
encyclopedic dictionary as BabelNet[4] to build a multilingual SKB as [5]. Furthermore, Sememe can synthesize
words and represent the essential meaning was successfully
applied to Neural Networks[6][7], Reverse Dictionaries[8]
and Textual Adversarial Attacking[9], etc. However, manual annotation is ﬂawed because the meaning of words is
incremental with the amount of information, and it is im1） Codes are available at https://github.com/SauronLee/SKB-DA

Word

Apples have been grown for thousands of years in Asia and Europe.
Apple was founded in 1976 by Steve Jobs.
Apple were a British psychedelic rock band. The band was founded in Cardiff.

apple
character
an edible fruit
an American
a British
(disambiguation) technology company psychedelic rock band

Sense

Sememe

fruit, red

company, technology

…

band, British

Word-based semantic units (e.g. 𝑎 𝑝 𝑝𝑙𝑒 . It has very
many senses. However, No matter how a word changes its sense,
it is always composed of several primary and single sememes.)
Figure 1

practical to add and modify SKB artiﬁcially. Some studies
on automatic SKB construction have emerged recently. We
previously proposed a method[10] based on deep clustering networks to learn sememe. Speciﬁcally, this method
is based on an Auto-encoder to achieve minimal semantic clustering. Instead of generating speciﬁc languageindependent sememes, it generates word embeddings with
approximate sememe meaning, Regrettably, which is imprecise. Moreover, (Qi et al. 2021)[11] explored an automatic way to build an SKB via dictionaries with a Controlled Deﬁning Vocabulary (CDV)[12], and demonstrate
the eﬀectiveness of this method; it is even superior to the
most widely used HowNet SKB. The method is to extract
the CDV as sememes in the dictionary deﬁnition. However A CDV is composed of high-frequency words. If the
dictionary is large enough, it does not cover all words perfectly, which means some complex words can not acquire
sememe.
To solve this problem, we proposed a way of reconstructing word deﬁnitions to increase the lexical coverage
of CDV. We hypothesized that if the sememe can represent
the basic meaning of a word, then if replacing the word
with its sememes does not change its original meaning.
More speciﬁcally, we solve the problem of CDV coverage by replacing the deﬁnitions of some words that CDV
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Complex

Common

Sememe

External Knowledge

Ultra-complex

widow: A woman whose husband dies is a widow .
husband: A husband is a male in a marital relationship .
male: Male is the sex of an organism .

Figure 2 If 𝑤𝑖𝑑𝑜𝑤 is a complex word and ℎ𝑢𝑠𝑏𝑎𝑛𝑑 is
not in sememes, we can use the deﬁnition instead of ℎ𝑢𝑠𝑏𝑎𝑛𝑑 .

does not cover with deﬁnitions consisting of sememe (As
shown in Figure 2). Finally, we employed the sememe
internal evaluation criteria deﬁned in [13] for evaluation.
Moreover, we proposed a novel method to evaluate sememe
by constructing a sememe graph. Because we consider the
weight of sememe when constructing the sememe graph,
it performs excellently in both evaluation methods. We
shown the results in section 3.

2

Methodology

This section will detail the SKB construction method
based on reconstructed word deﬁnitions and how to build
a sememe graph for evaluation.

2.1

Building Sememe Knowledge Base

We employed the sememe search strategy of
DictSKB[11]. It is intuitive to operate. Because a good
sememe can represent the essential meaning of a word, it
is most straightforward to extract the sememe from the
word’s deﬁnition. This method starts with ﬁnding the
highest frequency 𝑚 words in the dictionary deﬁnition
to cover as many dictionary words as possible (Previous
experience: 𝑚 ≈ 2𝑘). Unlike the specialized dictionaries employed by DictSKB, we utilized WordNet2） and
Wikipedia3）as the base corpus for building SKB. WordNet contains 0.2 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 pairs of word senses and deﬁnitions, while Wikipedia contains 6 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 pairs of words
and detailed explanations. Our approach is divided into
two modules. Since the word deﬁnitions in WordNet are
shorter and more precise, we ﬁrst ﬁnd the initial Sememe
from WordNet and construct a WordNet-based SKB by
matching the annotated words in WordNet. Then we expanded it to Wikipedia based on the WordNet-based SKB
2） https://wordnet.princeton.edu/
3） https://dumps.wikimedia.org/

Statistics of WordNetSKB, WikiSKB & WikiSKB-DA.
WikiSKB-DA is a data augmented version of WikiSKB, and compared with HowNet and DictSKB. The gray font represents the
previous SKB results.6）#AvgSem denotes the average Sememe
number per sense, and + represents this average over four.
SKB
#Word
#Sense #Sememe #AvgSem
HowNet
50,879 111,519
2,187
2.26
DictSKB+
70.218 105.160
2,046
6.03
DictSKB
70.218 105.160
1,682
2.04
WordNetSKB
121,697 163,340
2,000
1.83
WikiSKB
385,336 423,249
1,807
2.12
WikiSKB-DA
697,754 800,458
1,992
3.46
WikiSKB-DA+ 697,754 800,458
1,992
5.73
Table 1

(Like Figure 3).
2.1.1

WordNet-based SKB

First, we remove the stop words4）and meaningless characters and used the entity linking tool TAGME5） to ﬁnd
the 2𝑘 most frequent topic words from HowNet word
deﬁnitions as the base sememes. TAGME can identify meaningful short phrases in an unstructured text and
link them to a relevant Wikipedia page. This annotation process has implications that go far beyond the enrichment of the text with explanatory links because it
concerns contextualization and, in some way, the understanding of the text. A case in point, the deﬁnition
𝐴 ℎ𝑢𝑠𝑏𝑎𝑛𝑑 𝑖𝑠 𝑎 𝑚𝑎𝑙𝑒 𝑖𝑛 𝑎 𝑚𝑎𝑟𝑖𝑡𝑎𝑙 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖 𝑝. is
semantically enriched by the relations with the entities
ℎ𝑢𝑠𝑏𝑎𝑛𝑑 , 𝑚𝑎𝑙𝑒 and 𝑚𝑎𝑟𝑖𝑡𝑎𝑙 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖 𝑝 .
We then used the 𝑙𝑖𝑛𝑘_𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 parameter provided
by TAGME to rank the entities in the word’s deﬁnition
and kept only the ﬁrst four entities with the highest probability as sememes. We compared the ﬁltered results with
DicSKB and HowNet (In Table 1).
2.1.2

Wikipedia-based SKB

The Wikipedia-based SKB construction is roughly the
same as WordNetSKB. The diﬀerence is that Wikipedia’s
explanation is too detailed, and in addition, Wikipedia does
not have semantic sense concepts, which signiﬁcantly increases the noise of constructing SKB. To solve these problems, we took the following trick,
• Only the ﬁrst two sentences of each entry in Wikipedia
are adopted.
4） https://code.google.com/archive/p/stop-words/
5） https://sobigdata.d4science.org/group/tagme/
6） The same is true for the following tables.
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SKBoth : {Sense, Sememe}
sha1_base64="icB2UejPA7Bz90YCn4CDjC46Poc=">AAACCHicbVDLSgMxFM34rPVVdenCYBFcSJkRUXFV6kZwU6l9QGcYMultG5rJDElGKMMs3fgrblwo4tZPcOffmD4W2npCuIdz7iW5J4g5U9q2v62FxaXlldXcWn59Y3Nru7Cz21BRIinUacQj2QqIAs4E1DXTHFqxBBIGHJrB4HrkNx9AKhaJez2MwQtJT7Auo0QbyS8c1G4rfhrpfnaF3RTXQCg4MSU0B7sZ9gtFu2SPgeeJMyVFNEXVL3y5nYgmIQhNOVGq7dix9lIiNaMcsrybKIgJHZAetA0VJATlpeNFMnxklA7uRtJcofFY/T2RklCpYRiYzpDovpr1RuJ/XjvR3UsvZSJONAg6eaibcKwjPEoFd5gEqvnQEEIlM3/FtE8kodpklzchOLMrz5PGack5Lzl3Z8VyZRpHDu2jQ3SMHHSByugGVVEdUfSIntErerOerBfr3fqYtC5Y05k99AfW5w+qwJh5</latexit>

sha1_base64="+3KkcfqlFJL1cEf8c8orgjC88RQ=">AAACCnicbVDLTgIxFO3gC/GFunRTJSYulMwYo8YVogsTNxjkkTCEdMoFGjqdSdsxIRPWbvwVNy40xq1f4M6/scAsFDxNc0/OuTftPV7ImdK2/W2l5uYXFpfSy5mV1bX1jezmVlUFkaRQoQEPZN0jCjgTUNFMc6iHEojvcah5/auRX3sAqVgg7vUghKZPuoJ1GCXaSK3sbvm22IoD3Tu6vhxeYDfGZRAKDk3xzXGHuJXN2Xl7DDxLnITkUIJSK/vltgMa+SA05USphmOHuhkTqRnlMMy4kYKQ0D7pQsNQQXxQzXi8yhDvG6WNO4E0V2g8Vn9PxMRXauB7ptMnuqemvZH4n9eIdOe8GTMRRhoEnTzUiTjWAR7lgttMAtV8YAihkpm/YtojklBt0suYEJzplWdJ9TjvnOadu5NcoZjEkUY7aA8dIAedoQK6QSVUQRQ9omf0it6sJ+vFerc+Jq0pK5nZRn9gff4A4beZHw==</latexit>

sha1_base64="wTFC+Jw4szt0Jl3r3aEe5MK38PQ=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV7QPaoWTSTBubx5BkhDL0H9y4UMSt/+POvzFtZ6GtJwQO59zLvfdECWfG+v63V1hZXVvfKG6WtrZ3dvfK+wdNo1JNaIMornQ7woZyJmnDMstpO9EUi4jTVjS6mfqtJ6oNU/LBjhMaCjyQLGYEWyc176lwr1eu+FV/BrRMgpxUIEe9V/7q9hVJBZWWcGxMJ/ATG2ZYW0Y4nZS6qaEJJiM8oB1HJRbUhNls2wk6cUofxUq7Ly2aqb87MiyMGYvIVQpsh2bRm4r/eZ3UxldhxmSSWirJfFCccmQVmp6O+kxTYvnYEUw0c7siMsQaE+sCKrkQgsWTl0nzrBpcVIO780rtOo+jCEdwDKcQwCXU4Bbq0AACj/AMr/DmKe/Fe/c+5qUFL+85hD/wPn8AhDaPGA==</latexit>

<latexit

• Traverse each word in the Wikipedia entry and use
NLTK to terms lemmatization.
• Use TF-IDF to remove words below the threshold
from the deﬁnition. (We set the lowe bound = 4)
• Use the polysemantic annotations in Wikipedia as the
sense.
• Delete the senses of polysemous words containing
the meaning associated with
𝑓 𝑖𝑙𝑚 , 𝑛𝑜𝑣𝑒𝑙 ,
𝑎𝑙𝑏𝑢𝑚 , 𝑠𝑜𝑛𝑔 , 𝑏𝑎𝑛𝑑 , 𝑛𝑎𝑚𝑒 , 𝑒 𝑝 ,
𝑔𝑎𝑚𝑒 , 𝑠𝑢𝑟𝑛𝑎𝑚𝑒 and 𝑡𝑣 𝑠𝑒𝑟𝑖𝑒𝑠 .
• Keep only Wikipedia entries with a one-word title.

Sememe-based Graph Embedding

Our idea about the evaluation of sememe is to construct
a bipartite graph by linking words with sememe to learn the
embedding representation of words and then evaluate the
quality of sememe by assessing the quality of word embedding (Like Figure 4). We employ second-order similarity
of LINE[14] to train the node vectors regarding the graph
embedding model, which is fast and intuitive. In detail, the
probability of generating a neighbor node 𝑣 𝑗 given a node

−

3
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∑

…

The WikiSKB was then constructed using the same 2𝑘 sememes as WordNetSKB. The statistics in Table 1. Since
WordNet-based sememes do not cover the Wikipedia entry
deﬁnitions perfectly, we reconstructed the entries that were
not covered. In detail, we ﬁrst used TAGME to extract
the entities of each entry and adopted the 2𝑘 most frequent
entities as sememes according to the same method as WordNetSKB. Then we found these words with the same entities
from WordNetSKB and replaced them with the sememes
of these words. We also put the statistics of the augmented
version for WikiSKB in Table 1.
wife

DA

Sememe

SKBoth
DA

CDVori
sha1_base64="BxA2qhRwsgeKMsFjGhIf3zkRGKM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMdgPHiMYB6SLGF2MpsMmccyMyuEJV/hxYMiXv0cb/6Nk2QPGi1oKKq66e6KEs6M9f0vr7Cyura+UdwsbW3v7O6V9w9aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7Whcn/ntR6oNU/LeThIaCjyULGYEWyc91G9a/UxpNu2XK37VnwP9JUFOKpCj0S9/9gaKpIJKSzg2phv4iQ0zrC0jnE5LvdTQBJMxHtKuoxILasJsfvAUnThlgGKlXUmL5urPiQwLYyYicp0C25FZ9mbif143tfFVmDGZpJZKslgUpxxZhWbfowHTlFg+cQQTzdytiIywxsS6jEouhGD55b+kdVYNLqrB3Xmldp3HUYQjOIZTCOASanALDWgCAQFP8AKvnvaevTfvfdFa8PKZQ/gF7+MbsVSQWA==</latexit>

sha1_base64="GqZMqDODAm7TLSDJDYbY8pJkA6M=">AAACDnicbVC7SgNBFJ31GeMramkzGAIWGnZFVKyiprCMaBIhCWF2ctcMmZ1dZu4KYckX2PgrNhaK2Frb+TdOHoVGDwwczjmXO/f4sRQGXffLmZmdm19YzCxll1dW19ZzG5s1EyWaQ5VHMtK3PjMghYIqCpRwG2tgoS+h7vcuhn79HrQRkbrBfgytkN0pEQjO0ErtXKEsOLbTCLv75bPBKW2m16AM7NEyBEKNQs0BbefybtEdgf4l3oTkyQSVdu6z2Yl4EoJCLpkxDc+NsZUyjYJLGGSbiYGY8R67g4alioVgWunonAEtWKVDg0jbp5CO1J8TKQuN6Ye+TYYMu2baG4r/eY0Eg5NWKlScICg+XhQkkmJEh93QjtDAUfYtYVwL+1fKu0wzjrbBrC3Bmz75L6kdFL2jond1mC+dT+rIkG2yQ3aJR45JiVySCqkSTh7IE3khr86j8+y8Oe/j6Iwzmdkiv+B8fAP7C5tw</latexit>

<latexit

sha1_base64="j7XFo5VRuNEnN1CCesOXsm5dfDQ=">AAACDXicbVC7SgNBFJ31GeMramkzGAULCbsiKlZBU1hGNA9IQpid3DVDZmeXmbtCWPYHbPwVGwtFbO3t/Bsnj8LXgYHDOedy5x4/lsKg6346M7Nz8wuLuaX88srq2nphY7NuokRzqPFIRrrpMwNSKKihQAnNWAMLfQkNf3Ax8ht3oI2I1A0OY+iE7FaJQHCGVuoWdiuCYzeNsJ+d0XZKr0EZOKAVCIQaR2g7o91C0S25Y9C/xJuSIpmi2i18tHsRT0JQyCUzpuW5MXZSplFwCVm+nRiIGR+wW2hZqlgIppOOr8nonlV6NIi0fQrpWP0+kbLQmGHo22TIsG9+eyPxP6+VYHDaSYWKEwTFJ4uCRFKM6Kga2hMaOMqhJYxrYf9KeZ9pxtEWmLcleL9P/kvqhyXvuORdHRXL59M6cmSb7JB94pETUiaXpEpqhJN78kieyYvz4Dw5r87bJDrjTGe2yA84718f+Jr0</latexit>

<latexit

sha1_base64="B8W2ST4ZHefYpidO935uMQWXHhU=">AAAB83icbVDLSgNBEOz1GeMr6tHLYhC8GHZF1GM0OXiMYB6QLGF2MkmGzM4sM71CWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dYSy4Qc/7dlZW19Y3NnNb+e2d3b39wsFhw6hEU1anSijdColhgktWR46CtWLNSBQK1gxHlanffGLacCUfcRyzICIDyfucErRSp1JtdFOFw/Pq7aRbKHolbwZ3mfgZKUKGWrfw1ekpmkRMIhXEmLbvxRikRCOngk3yncSwmNARGbC2pZJEzATp7OaJe2qVnttX2pZEd6b+nkhJZMw4Cm1nRHBoFr2p+J/XTrB/E6RcxgkySeeL+olwUbnTANwe14yiGFtCqOb2VpcOiSYUbUx5G4K/+PIyaVyU/KuS/3BZLN9lceTgGE7gDHy4hjLcQw3qQCGGZ3iFNydxXpx352PeuuJkM0fwB87nDzn5kSk=</latexit>

<latexit

Dictoth : {Sense, Def ination} Dictoth
<latexit

sha1_base64="BxA2qhRwsgeKMsFjGhIf3zkRGKM=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMdgPHiMYB6SLGF2MpsMmccyMyuEJV/hxYMiXv0cb/6Nk2QPGi1oKKq66e6KEs6M9f0vr7Cyura+UdwsbW3v7O6V9w9aRqWa0CZRXOlOhA3lTNKmZZbTTqIpFhGn7Whcn/ntR6oNU/LeThIaCjyULGYEWyc91G9a/UxpNu2XK37VnwP9JUFOKpCj0S9/9gaKpIJKSzg2phv4iQ0zrC0jnE5LvdTQBJMxHtKuoxILasJsfvAUnThlgGKlXUmL5urPiQwLYyYicp0C25FZ9mbif143tfFVmDGZpJZKslgUpxxZhWbfowHTlFg+cQQTzdytiIywxsS6jEouhGD55b+kdVYNLqrB3Xmldp3HUYQjOIZTCOASanALDWgCAQFP8AKvnvaevTfvfdFa8PKZQ/gF7+MbsVSQWA==</latexit>

<latexit

sha1_base64="diQgcKf7ugvLcd3ZNEid0lHujM0=">AAACDXicbVC7SgNBFJ2NrxhfUUubwShYSNgVUbEKmsIyonlAdgmzk7vJkNnZZWZWCMv+gI2/YmOhiK29nX/j5FFo4oGBwznncuceP+ZMadv+tnILi0vLK/nVwtr6xuZWcXunoaJEUqjTiEey5RMFnAmoa6Y5tGIJJPQ5NP3B9chvPoBULBL3ehiDF5KeYAGjRBupUzyoMqo7aSRZdondFN+BUHCMqxAwMY5gN8OdYsku22PgeeJMSQlNUesUv9xuRJMQhKacKNV27Fh7KZGaUQ5ZwU0UxIQOSA/ahgoSgvLS8TUZPjRKFweRNE9oPFZ/T6QkVGoY+iYZEt1Xs95I/M9rJzq48FIm4kSDoJNFQcKxjvCoGtxlEqjmQ0MIlcz8FdM+kYRqU2DBlODMnjxPGidl56zs3J6WKlfTOvJoD+2jI+Sgc1RBN6iG6oiiR/SMXtGb9WS9WO/WxySas6Yzu+gPrM8fHlea8w==</latexit>

<latexit

Dictori : {Sense, Def ination} CDVori

…

2.1.3
<latexit

SKBori : {Sense, Sememe}
<latexit

sha1_base64="2UwcdYV4VGj2n/4egFGaxyjF7ds=">AAACCHicbVDLSgMxFM34rPU16tKFwSK4kDIjouKq1I3gplL7gM5QMultG5rJDElGKMMs3fgrblwo4tZPcOffmD4W2npCuIdz7iW5J4g5U9pxvq2FxaXlldXcWn59Y3Nr297ZrasokRRqNOKRbAZEAWcCapppDs1YAgkDDo1gcD3yGw8gFYvEvR7G4IekJ1iXUaKN1LYPqrfldhpJll1hL8VVEApOTAnNwV6G23bBKTpj4HniTkkBTVFp219eJ6JJCEJTTpRquU6s/ZRIzSiHLO8lCmJCB6QHLUMFCUH56XiRDB8ZpYO7kTRXaDxWf0+kJFRqGAamMyS6r2a9kfif10p099JPmYgTDYJOHuomHOsIj1LBHSaBaj40hFDJzF8x7RNJqDbZ5U0I7uzK86R+WnTPi+7dWaFUnsaRQ/voEB0jF12gErpBFVRDFD2iZ/SK3qwn68V6tz4mrQvWdGYP/YH1+QOpI5h4</latexit>

<latexit

Original Dictionary (WordNet)
Other Dictionaries (Wikipedia)

: {Sense, Def ination} CDVoth

Words

DA

: {Sense, Sememe}

Figure 3 SKB Expansion Flow Chart: We use WordNet as the original dictionary and lexical expansion through Wikipedia, sharing
a sememe set (As 𝐶𝐷𝑉𝑜𝑟𝑖 ) between them. From the right side of the illustration, we used the look-up table method to replaced the
𝐷𝑒 𝑓 𝑖𝑛𝑖𝑡𝑖𝑜𝑛 of 𝐷𝑖𝑐𝑡 𝑜𝑡 ℎ−𝐷 𝐴 with the 𝑆𝑒𝑚𝑒𝑚𝑒 of 𝑆𝐾 𝐵𝑜𝑟𝑖 , which is a straightforward operation.

TF-IDF w
eight

Sememes

husband

Figure 4

Sememe based bipartite graph: We only learn the
embedding representation of words by sememe, which means
there is no line between words; we use TF-IDF for the weights of
edges. The ﬁgure shows that 𝑤𝑖 𝑓 𝑒 and ℎ𝑢𝑠𝑏𝑎𝑛𝑑 contain
the same sememe, which should have approximate embedding
representations. Note that here we do not consider the embedding
representation of the sememe, so we use index instead of the word
of the sememe itself.

𝑣 𝑖 can be expressed in the following form:

(
)
0𝑇 · 𝑢
exp
𝑢
®
®
𝑖
𝑗
(
)
(
)
𝑝 𝑣 𝑗 | 𝑣𝑖 = ∑
|𝑉 |
0𝑇 · 𝑢
exp
𝑢
®
®
𝑖
𝑘=1
𝑘

𝑑𝑖 𝐾 𝐿 𝑑𝑖𝑣𝑒𝑟 𝑔𝑒𝑛𝑐𝑒 ( 𝑝ˆ (· | 𝑣 𝑖 ) , 𝑝 (· | 𝑣 𝑖 )) .
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(1)

Where 𝑢® and 𝑢®0 are denoted as the vector of 𝑣 itself and 𝑣
when it is a neighbor, respectively. The empirical proba(
)
𝑤
bility as 𝑝ˆ 𝑣 𝑗 | 𝑣 𝑖 = 𝑑𝑖𝑖𝑗 , where 𝑤 𝑖 𝑗 is the weight of the
edge 𝑖, 𝑗; and 𝑑𝑖 is the degree of vertex 𝑖. If we deﬁne the
importance factor 𝑑𝑖 of the node, the loss function can be
deﬁned as

𝑖 ∈𝑉

(2)

Evaluations

This section uses two methods to evaluate our SKB: a
collaborative ﬁltering method[15] in subsection 3.2 and an
approach based on constructing sememe graphs in subsection 3.2.
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Table 2 The results on Consistency Check of Sememe Annotations: MAP score of WordNetSKB exceeds the DictSKB, which
we indicated in boldface.
SKB
MAP F1
HowNet
0.93 0.91
DictSKB+
0.88 0.86
DictSKB
0.95 0.91
WordNetSKB 0.96 0.87
WikiSKB
0.95 0.86
WikiSKB-AD 0.93 0.90
Table 3 The results on the Sememe graph: We merged WordNetSKB and WikiSKB. These tasks provide human scoring of
the relationship between two words, thus assessing the degree of
positive word relatedness. The method is to ﬁrst calculate the cosine similarity of the two words and then compare them with the
manual tags to calculate the Spearman correlation coeﬃcient8）
for scoring.
Similarity Tasks WordNet&WikiSKB WordNet&WikiSKB+
WS-353-ALL[16]
36.23
40.00
WS-353-SIM
41.66
45.12
WS-353-REL
22.70
30.26
MC-30[17]
26.32
31.19
RG-65[18]
28.71
32.57

3.1 Evaluate on Consistency Check of Sememe Annotations
This method is motivated by the idea that semantically
close senses should have similar sememes. It actually
implements a sememe prediction process that predicts sememes for a small proportion of senses according to the
sememe annotations of the other senses. We have evaluated
our SKB using open source code7）. For hyperparameters,
we set the same hyperparameters as the original paper[11],
the number of evaluating epochs is 10, the threshold is 0.8,
and the descending conﬁdence factor is 0.93. The evaluation results are in Table 2. We discovered that the accuracy
decreases with the increase of the dictionary lexicon. It is
intuitive that the dictionary has many synonyms, while the
sememe is static.

3.2

Evaluate on Sememe Graph

Our ultimate goal is to build a large SKB, so we combined the knowledge of both SKBs and evaluated them on
some test sets (Shown in Table3). We ﬁrst performed node
embedding training using LINE9）, where the size of the
node embedding is 200 dimensions, the total number of
training samples is 100 million, the starting value of the
7） https://github.com/thunlp/DictSKB/tree/main/ConsistencyCheck
8） https://github.com/scipy/scipy/blob/v1.7.1/scipy/stats/stats.py#L4343L4525
9） https://github.com/tangjianpku/LINE

Sememe comparison on the Ohsumed dataset. Where
𝑛𝑜𝑛 means no sememe of the word, we have merged WordNetSKB and WikiSKB+ as SKB-DA. More examples can be found
in Appendix Table5.
Word
SKB
Sememe
Table 4

clostridium DictSKB
SKB-DA
colitis
DictSKB
SKB-DA
DictSKB
pediatric
SKB-DA

{cause, illness}
{bacterial, cell, swollen}
{cause, illness}
{colon, inﬂammation}
non
{care, child, medical}

learning rate is 0.025, the number of negative samples is
5, and we only used second-order proximity for training.
SKB is sense-based, but each word in Word Similarity
Tasks has only one meaning. Since the sense of words
in Wikipedia is huge, we keep only 𝑑𝑖𝑠𝑎𝑚𝑏𝑖𝑔𝑢𝑎𝑡𝑖𝑜𝑛 and
𝑛𝑜𝑢𝑛 sense for each word, and found that a higher number
of sememe for a sense is a more accurate representation of
the meaning. It is undoubtedly. Since we use only about
four sememes to represent the meaning of a sense, it may
lose some semantics, but the essential meaning can be kept.
We released the data to reproduce the results.10）Note that
since the previous SKBs (As HowNet&DictSKB) did not
provide a weight parameter for each sememe, we cannot
compare the previous SKBs. However, to demonstrate that
our SKB can better represent specialized words we extracted some specialized words in the Ohsumed dataset11）
for comparison (Shown in Table 4). Note that we boost the
number of sememe to 5,000 to maximize the lexicon, other
parameters are the same as before, and the ﬁnal lexicon
size of our SKB-DA is 910,369.

4

Conclusion

This study focuses on the lexical expansion of SKB,
which expands the vocabulary and dramatically increases
the lexical sense. It helps in the semantic understanding of
particular domain text classiﬁcation and some downstream
tasks. This paper’s proposed method of reconstructing dictionary deﬁnitions can eﬀectively expand the original SKB
and have promising results on some internal evaluation
metrics. In future research, we will use sememe to perform short text classiﬁcation tasks or use SKB knowledge
to apply to Abstract Meaning Representation to improve
the accuracy of downstream tasks.
10） https://github.com/SauronLee/SKB-DA
11） Ohsumed dataset: it includes medical abstracts from the cardiovascular diseases. http://disi.unitn.it/moschitti/corpora.htm
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Sememe comparison on the Ohsumed dataset. Where 𝑛𝑜𝑛 means no sememe of the word, we have merged WordNetSKB
and WikiSKB+ as SKB-DA, note that the SKB-DA* with an asterisk indicates that this sememe is from WikiSKB. We extracted only the
ﬁrst 15 sentences of specialized words in the Ohsumed. When constructing SKB-DA, we did not purposely adjust the medical-related
words, but it performed well. We found that DictSKB has insuﬃcient vocabulary and words with similar meanings with the same
sememes. e.g., 𝑐𝑙𝑜𝑠𝑡𝑟𝑖𝑑𝑖𝑢𝑚 and 𝑐𝑜𝑙𝑖𝑡𝑖𝑠 . In this way, it is questioning to classify words eﬀectively in the downstream task of
natural language processing.
Word
SKB
Sememe

Table 5

clostridium
colitis
pediatric
thoracic
empyema
diagnosis
helicobacter
infection
salmonella
cerebrospinal
rhesus
mangabey
splenic
tissue

DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB
SKB-DA
DictSKB

SKB-DA

itraconazole

DictSKB
SKB-DA*
phaeohyphomycosis DictSKB
SKB-DA*
dermatophyte
DictSKB
SKB-DA*
percutaneous
DictSKB
SKB-DA
venous
DictSKB
SKB-DA
catheterization
DictSKB
SKB-DA
subspecialty
DictSKB
SKB-DA*
tinea
DictSKB
SKB-DA
candidiasis
immunization

DictSKB
SKB-DA
DictSKB
SKB-DA*

{cause, illness}
{bacterial, cell, swollen}
{cause, illness}
{colon, inﬂammation}
non
{care, child, medical}
{neck, part}
{chest}
non
{body, cavity, lung, pu}
{wrong}
{identify, nature, phenomenon}
non
{bacteria, gram, negative, shape}
{disease, someone}
{body, invasion, microorganism, pathogenic}
{make}
{Gram-negative, bioweapon, fever, food, poisoning, rod-shaped}
non
{brain, cord, spinal}
non
{Asia, medical, southern}
non
{arboreal, eyelid, limb, monkey, tail, white}
non
{spleen}
Sense1: {nose, paper, piece}
Sense2: {paper, use, wrap}
Sense3: {cell, form}
Sense1: {cloth, cotton, fabric, interlace, piece, strand, wool}
Sense2: {paper, soft, translucent}
Sense3: {cell, function, organism, structure}
non
{fungal, infection, medication, mouth, treat}
non
{cell,characteristic,diverse,fungi,infection,tissue,yeast}
non
{chlorophyll,evolution,feed,fungi,fungus,protective,sac,spore-bearing,unicellular,vascular}
non
{cream, form, medication, ointment, patch, skin}
{carry}
{function, vein}
non
{body, operation}
non
{ﬁeld, knowledge, medical, professional, skill, trade}
non
Sense1 {fungi, infection, nail, patch, skin}
Sense2 {genus, moth, type}
non
{fungi, genus, infection}
protect
{agent, immune, infectious, process}
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