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Background

Knowledge graphs (KGs) have been important
resources for many data-driven applications.

Yet, the rapid advancement of large language models
(LLMs) have challenged the conventional reliance on
KGs.

To mitigate the “hallucination” problem, many recent
studies start to resort KGs once again.
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Background

In our paper, we investigate the capacity of
LLMs to study a new KG language (KGL), and

it has the following features: “Wendee Lee is an actor in Mighty Morphin Power Rangers”

A KGL sentence exactly consists 3 words, an
entity noun, a relation verb, and ending with

another entity noun. to KGL (i.e., triplet)

:al';\el_\livl\(;lrds In KGL are not directly readable to (Wendee Lee, actor of, Mighty Morphin Power Rangers)
However, their embeddings are familiar to the
LLM, as they are constructed from the token
embeddings of the LLM.

: a KGL word cannot be further split.
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Background

Why learn KGL.:

With KG, entities can be identified better even  «yendee Lee is an actor in Mighty Morphin Power Rangers’
they have same name.
With LLM, the model do more creative KG

tasks like triplet generation. to KGL (i.e., triplet)

\ 4

:scl)svsé;rgf r|_(|)_V|\7S relevant KG tasks with the (Wendee Lee, actor of, Mighty Morphin Power Rangers)
Mix-generation of natural language and KGL

(future work). : a KGL word cannot be further split.

ZHEJIANG UNIVERSITY



Our method
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please kindly complete the following sentence: ;13

The task is to construct new KG sentences. At first, the tokenizer will tokenizes the input text, where the
entities and relations are represented as special tokens out of the original vocabulary.
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Our method
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Then, for these special KGL tokens, we collect the embeddings of their constituting text tokens as feature to
produce their text context vectors.

) 2 A f

ZHEJIANG UNIVERSITY



Our method
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Our method

LLM Token Scaled Sequence Retrieved Retrieved KGL Token Assembled
Embedding Embedding of Tokens Text Relational = Embedding Input Embeddings
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a. scale down b. retrieve text information c. retrieve KG information d. scale up e. assemble input embeddings

Specifically, we use PNA to aggregate the text and KG information. The first and the last steps in the retriever
are LoRA-like down-scaling and up-scaling operations.
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Our method
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b. retrieve context vector

Finally, the output will be assigned as the embeddings of these special KGL tokens.
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Our method
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Similar to the context retriever, we also design a score retriever to retriever the score information.
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Experiments

Table 2: The KG completion results on FB15k-237 and WN18RR. The best and second-best results
are boldfaced and underlined, respectively. 1: higher is better; |: lower is better. -: unavailable entry.

Model FBI15k-237 WNI8RR
MRR Hits@1 Hits@3 Hits@10 MRR Hits@1 Hits@3 Hits@10
Our method MKGL has better or T M@l Meedr Heelor T Me@lT Meed Heelor
ign TransE 310 218 345 495 232 061 366 522
competitive performance to RotatE 338 241 375 533 476 428 492 571
comme rC| 3 I L L M S TuckER 358 266 394 544 470 443 526 526
) CompGCN 355 264 390 535 479 443 494 546
DAN 354 261 - 544 458 422 - 537
CoKE 364 272 400 549 484 450 496 553
It Can evaluate the SCOreS Of a” KG-BERT - - - 420 216 041 302 524
. L : StAR 296 205 322 482 401 243 491 709
Cand |date entltleS at One'ShOt, |nStead KGLM 289 200 314 468 467 330 538 741
: H FTL-LM 348 253 386 521 543 452 .637 773
Of I’e-SOI't tOp-K CandldateS Obtalned DET 376 281 - 560 507 465 - 585
from other tools. KG-Llama-7b : : : : 242 : :
GPT 3.5 Turbo - 267 - - - 212 - -
KICGPT 412 327 448 554 549 474 585 .641
MKGL 415 325 454 591 552 500 S77 .656
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Experiments

Performance Trainable Parameter Avg. Input Length Train Time Max Batch-Size
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Our method also has better performance, and higher efficiency, as well
as higher speed, in comparison with fine-tuning an LLM with random-
initialized KG token embeddings.
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Experiments

Head entity Relation Tail entity
FB15k-237 <Primetime Emmy Award> <nominated for> <Temple Grandin (film)>
MRR 0.368 . 0.047 <Backstairs at the White House>
Hits@1 | 0.264 | 10.061 <John Adams>
. <Gulliver's Travels (miniseries) >
Hits@10 0.508 _.10.083 <award winner> <Karl Malden>
0.0 | 0.l4 | 0..8 <ceremony> <60th Primetime Emmy Awards>
WN18RR <play, use or move> <verb group> <play, put (a card or piece) into play during a game>>
MRR 0.498 J 0.054 <utilize, make work or employ for a particular
. purpose >
Hits@1 Lo L | 0.069 <play, participate in games or sport>
Hits@10 0.637 0.019 <play, employ in a game or in a specific position>
0.0 ' 0.'4 ' O.IB <take on, contend against an opponent in a sport, J

game, or battle>

Furthermore, it can generate KGL sentences, with only small performance loss.
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Conclusion A\ 2

* In this paper, we propose MKGL to instruct the LLM in the
language of KGs.

« KGL has its own vocabulary and token embeddings, enables the
LLM to evaluate the KGL candidates at one shot.

« With the power of LLM, our method significantly outperforms
conventional methods, and even the commercial LLM-based
methods.
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Thanks for your attention!

B Code and datasets are available at github.com/zjukg/MKGL
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