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The grammar models aspects of the 
maintenance technical language to produce 
12k of synthetic MWO texts, 93% as natural 

and 87% as correct as real texts

• Technical user-generated short texts capture a wealth of information in 

domains such as industrial maintenance [1,2]. However, due to confidentiality 

restrictions, large-scale corpora remain scarce for use in NLP tasks.

• We explore whether short maintenance text has a grammar that can be 

exploited for controllable synthetic corpus construction.

1. Introduction

• Context-free grammars (CFG) were extracted from a corpus of maintenance 
texts [3] using the ADIOS algorithm [4].

• The best-performing grammar was used to create a novel corpus.

• Expert evaluation of the novel corpus based on naturalness and technical 
correctness was performed using a 5-point Likert scale.

• The ability of the grammar to parse unseen texts was evaluated using the 
recall metric [4] and Early parser [5].

2. Methods

• A corpus of 12,000 synthetic maintenance texts was created using the induced CFG 
(Fig 1 shows an example parse tree used to generate texts).

• Evaluation of the novel corpus by expert evaluators proved that the context-free 
grammar produced plausible examples (Tab 1).

• Compared to the real corpus, the novel corpus was 93% as natural and 87% as 
technically correct (Tab 2).

• The ability of the grammar to parse unseen texts was limited due to the presence of 
significant lexical noise.

3. Results

• We have taken a major step towards exploring the structure of maintenance 
short text and its ability to generate novel corpora to aid in future NLP tasks.

• Considerations on the evaluation of technical texts have been proposed.

• Further work will explore the use of probabilistic language models for 
synthetic corpus construction.

4. Discussion

Table 1. Samples of novel and real texts with corresponding 
annotator agreement via three subject matter experts. 
Highlighted rows indicate novel texts.

Figure 1. Example of a partial parse tree for the text “repair hyd leak at 
front of radiator”

Table 2. Overall human-evaluation for real and novel texts.

Naturalness Correctness

replace steering outer bucket tooth & weloed 1.0 1.0

under cab cut out 2.0 1.67

air o-ring on hot and cold 2.33 2.0

fit out r a r belt with tools 3.33 1.67

tread depth march 2.67 3.0

fit temp sender to slew pumps 1&3 u/s 3.33 3.33

engine alarm on fault 5.0 5.0

main lube line wont build pressure 5.0 5.0

movement on bucket frame pins/ bushes 5.0 5.0

crankcase pressure high fault 5.0 5.0

oil leak behind control valves 5.0 5.0

r/h rear mudflap needs to be replaced 5.0 5.0

Attribute Real Novel (Synthetic)

Naturalness 94.4% (4.72/5) 88.2% (4.41/5)

Correctness 88.4% (4.42/5) 77.0% (3.85/5)


