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Abstract

Numeral systems and units of measurement
are two conjoined topics in activities of hu-
man beings and have mutual effects with the
languages expressing them. Currently, the eval-
uation of Large Language Models (LLMs) of-
ten involves mathematical reasoning, yet lit-
tle attention is given to how minor changes
in numbers or units can drastically alter the
complexity of problems and the performance
of LLMs. In this paper, we scrutinize exist-
ing LLMs on processing of numerals and units
of measurement by constructing datasets with
perturbations. We first anatomize the reason-
ing of math word problems to different sub-
procedures like numeral conversions from lan-
guage to numbers and measurement conver-
sions based on units. Then we further anno-
tate math word problems from ancient Chinese
arithmetic works which are challenging in nu-
merals and units of measurement. Experiments
on perturbed datasets demonstrate that LLMs
still encounter difficulties in handling numeral
and measurement conversions. The code and
data are available at: https://github.com/CAS-
SIAT-Consistency AI/NUMCoT.

1 Introduction

Numbers and counting are the basic concepts in
human experience. Numbers are a set of concep-
tual tools made from words and other symbols for
specific quantities and a key set of linguistically
based innovations that distinguish human species
from others (Everett, 2017). The development of
numeral systems allows humans to express num-
bers in a consistent manner.! Counting is usually
not a monotone process of manipulating numbers
from a numeral system but to quantify objects with
a units of measurement® to compare the magnitude.

*Corresponding author.

"https://en.wikipedia.org/w/index.php?
title=Numeral_system

https://en.wikipedia.org/w/index.php?
title=Unit_of measurement

In the literature, Thawani et al. (2021) adopt the
taxonomy discipline called Core Systems of Num-
ber (Feigenson et al., 2004) from cognitive science.
The tasks in numeracy are then categorized by the
granularity and units attached to the quantities in
the task, where granularity means whether the en-
coding of the number is exact or approximate, and
units represent whether the numerals are in their
numerical forms or grounded with units of measure-
ment. Based on the taxonomy, existing numeracy-
oriented tasks are identified as simple arithmetic
tasks (Wang et al., 2021), numeration tasks (Naik
et al., 2019; Wallace et al., 2019; Johnson et al.,
2020), magnitude comparison tasks (Naik et al.,
2019; Wallace et al., 2019), Math Word Problems
(MWPs) (Roy and Roth, 2015; Wang et al., 2017;
Amini et al., 2019), exact facts in the context of nu-
meracy (Lin et al., 2020; Mishra et al., 2020), mea-
surement estimation tasks (Forbes and Choi, 2017;
Elazar et al., 2019; Zhou et al., 2020) and numeri-
cal language modeling tasks. There are still tasks
which fall out the taxonomy, such as numeric para-
phrasing (one-to-one correspondences between dif-
ferent surface forms of the same number), quantity
entailment tasks (Mishra et al., 2020), numeral un-
derstanding tasks, Fused-Head Resolution, count-
ing tasks (Suzgun et al., 2019; Bhattamishra et al.,
2020) and other domain-specific tasks. As far as
we are concerned, the tasks discussed above cover
a wide range of topics in numeracy and address a
lot of challenges faced by numerals and units of
measurement.

However, we still need to address the issue of nu-
meracy when discussing arithmetic by using pure
numerals and making an extra effort to take units
of measurement into consideration. The inade-
quacy in accurately converting numerals with units
of measurement may lead to unpredictable conse-
quences in real-life scenarios, especially in the era
of Large Language Models (LLMs) where decoder-
only generation methods are being employed.
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Numerals

Units of Measurement
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Figure 1: On the left of the image are numeral conversions tasks. In the middle are challenges related to unit
conversion and mathematical problems. On the far right is an example from SUANJING, featuring its original

problem in ancient Chinese.

Conventional LLMs (Workshop, 2023; OpenAl,
2023; Zeng et al., 2023; Touvron et al., 2023a) im-
plicitly assume that numeral systems and units of
measurement are innate, and they conduct analysis
at the reasoning level to demonstrate their abil-
ity in solving math word problems. For example,
Wei et al. (2023) uses Chain-of-Thought method to
prompt LLMs to generate coherent series of inter-
mediate reasoning steps to solve problems. We ar-
gue that this assumption needs further verification,
and better prompting methods are also needed to
explore the extent to which the assumption actually
works. In a math word problem, if the conversion
of numerals or scale of units fails, it’s not guaran-
teed to be correct, even if each further reasoning
step is on the right track. We justify our claim from
the following aspects: (1) In LLMs, the extrapo-
lation of numerals is more difficult to define, as
the numbers in the training set have a wider range
compared to traditional models. (2) Although most
math word problems adopt the Hindu-Arabic writ-
ing style for numerals, it’s still common to use
pronunciations with written style to mark a number
for the advantage of being irrevocable, especially
in Chinese. When writing Arabic numerals, we
often overlook the magnitude and only focus on
the length of the numerals. However, the rules for

reading numbers are very different. For example, in
English, every three digits are divided into a scale,
while in Chinese, it is every four digits. When
pronouncing, we first focus on the length of the
numbers, then on the magnitude, and finally group
and read them one by one. (3) To our best knowl-
edge, the investigation on units of measurement has
been conducted through measuring skill tests (unit
conversion, reference range detection, and measure
comparison) (Park et al., 2022) with pretrained lan-
guage models and has identified their lack of such
abilities. It is still unknown to what extent LLMs
can overcome this challenge, especially in uniting
numeral conversions with units of measurement.

To achieve these goals, we construct four
datasets to synthesize the procedure of how hu-
mans process numerals and units of measurement.
The procedure is anatomized into sub-procedures
like converting words into numbers, dealing with
units of measurement with different scales and
solving the problem using reasoning and rationale.
For each sub-procedure, we employ random num-
bers and addition operations to perturb the dataset,
thereby reducing the generation of memorization
issues.

In this paper, we focus on ChatGPT (OpenAl,
2022), ChatGLM series models (Zhipu.Al, 2023)
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, ERNIE-Bot (Baidu, 2023) and LLaMA-2 family
models (Touvron et al., 2023b). We construct dif-
ferent prompts to elicit LLMs to generate responses
for the datasets above. Our experiments reveal that
LLMs exhibit robustness in converting between
numbers and English text, but less effectiveness in
converting between numbers and Chinese text.

Furthermore, LLMs consistently struggle to
memorize conversion ratios between different units,
posing challenges for automatic numeral conver-
sions based on unit changes. In MWPs involving
numeral conversions and units of measurement,
LLMs perform well. However, LLMs often strug-
gle to provide correct answers to SUANJING prob-
lems that require specialized long-tail knowledge.

In summary, our work makes the following con-
tributions:

1. We construct four datasets to explore the per-
formance of LLMs in tasks that involve nu-
meral conversions and unit conversion, which
are crucial research questions for LLMs.

2. We discover and verify that introducing CoT
in certain subtasks significantly deteriorates
the reasoning performance of LLMs. In the
experimental section, we provide the corre-
sponding analysis.

3. We conduct prompt-based experiments on
LLMs to assess their ability in numeral con-
versions and units of measurement, thereby
highlighting a new direction for training and
benchmarking LLMs.

2 Related Work

2.1 Units of Measurement in Numeracy

Units of measurement in numeracy have been at-
tracting attention from the community because
of their relationship with common sense in life
and domain knowledge in applications. De-
spite recent success of pre-trained language mod-
els (PLMs) (Devlin et al., 2019; Liu et al., 2020),
their reasoning abilities using numerical common-
sense is surprisingly poor (Lin et al., 2020) and
PLMs lack the capability required for reasoning
over measurements (Park et al., 2022). The knowl-
edge on scaling of measurement, such as 1000 me-
ters make a km, can add extra challenge to numeri-
cal reasoning tasks (Mishra et al., 2022).

While traditional explorations over measure-
ments address more on quantity identification with

measurements (Harper et al., 2021; Gopfert et al.,
2022) and their comparable properties (Forbes and
Choi, 2017; Lin et al., 2020; Park et al., 2022), we
focus more on the accuracy of their usage from
arithmetic perspective. With the development of
CoT-based approaches in LLMs, we are also cu-
rious how they perform on dealing with different
system of units in either base forms and derived
forms.

2.2 Numeracy in Large Language Models

Besides the survey conducted by Thawani et al.
(2021) that is mentioned in Section 1, we also re-
view how numeracy is discussed in the era of LLMs.
The evaluation of GPT-3 (Brown et al., 2020) over
NumGLUE (Mishra et al., 2022) indicates that it is
a better few-shot learner but not necessarily a better
many-shot learner. In arithmetic, MathGLM (Yang
et al., 2023) breaks the misconception that LLMs
are unable to accurately perform arithmetic opera-
tions and trains a model which can accurately per-
form multi-digit arithmetic operations with almost
100% accuracy without data leakage, significantly
surpassing GPT-4 (OpenAl, 2023).

3 Datasets and Perturbations

3.1 Datasets

For math word problems using different numeral
systems and units of measurement, we are curi-
ous about how LLMs process such information in
their reasoning steps. We choose to anatomize the
reasoning of math word problems into different
sub-procedures, like conversions between numbers
and words, conversions with units of measurement.
We first build the Numeral Conversions dataset and
the Conversions with Units of Measurement dataset.
Then we construct the Cross Lingual MWPs dataset
that involves math word problems with Chinese and
English, and the SUANJING dataset abundant with
these challenges. The datasets are illustrated in
Figure 1.

Numeral Conversions The conversion of numer-
als to words (Num2Words) and its inverse process
Words2Num are two basic abilities for humans to
manipulate numbers. Pronunciation of numerals is
critical for humans to express quantities precisely.
For example, an integer 21,600,900 should be pro-
nounced as “twenty one million six hundred thou-
sand nine hundred only" in English and “ —F—5&
75T HZEJUE" in Chinese. The task is also called
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as (Numeric) Paraphrasing (Thawani et al., 2021).
The practice using text conversion from numeri-
cal to standard spelled-out numbers in numeracy
probing has been conducted earlier in other multi-
lingual numerical understanding works (Johnson
et al., 2020).

Different from them, where numbers are gener-
ated from a smaller range of 0 to 999, we gener-
ate numbers from O to trillions and consider the
complexity of each number from both scale and
pronunciation forms. The Numeral Conversions
dataset is separated into the following splits:

1. The Numeral Conversions Medium split con-
sists of 400 randomly generated integers
falling into the ranges of zero to a thousand (0-
1K), a thousand to a million (1K-1M), a mil-
lion to a billion (1M-1B), and a billion to a
trillion (1B-1T), with each range containing
100 integers.

2. The Numeral Conversions Easy split com-
prises 400 Arabic numerals with lengths iden-
tical to those in the Numeral Conversions
Medium split, but the corresponding pronunci-
ation forms in Chinese and English are signif-
icantly shorter.

3. The Numeral Conversions Hard split consists
of 200 fractions and 200 decimals. For frac-
tions, the numerators and denominators of the
fractions are randomly sampled from the same
four numerical ranges mentioned earlier, en-
suring they are of similar scales. Two random
integers, A and B, are generated within their
respective numerical range, forming a fraction
in the format A/B . Similarly, two random
integers, C and D, are selected within their
corresponding numerical range, composing a
decimal in the format C.D .

Conversions with Units of Measurement In
most human experiences, numbers are used in joint
with units of measurement to express real-world
quantities. In specific scenarios, units of measure-
ment with different scales are also ubiquitous. For
example, 1.5 litre is equivalent to 1 litre plus 500
milliliters. However, it’s still questionable whether
LLMs process such information similarly as hu-
mans.

To emphasize this sub-procedure, we create par-
allel datasets in both Chinese and English based on
18 units commonly used by humans, such as length,

time, weight, and money, including centimeters,
seconds, kilograms, yuan, and other units. These
datasets are generated using random numbers and
are identical in all aspects except for the language.
Additionally, we categorize the questions into three
levels of difficulty.

1. The Units of Measurement Easy split involves
the conversion of numerical values from one
unit to another. For example, 856 grams = ?
milligrams.

2. The Units of Measurement Medium split re-
quires performing addition or subtraction be-
tween two units before converting to another
unit. For example, 738 seconds - 5 millisec-
onds = ? milliseconds.

3. The Units of Measurement Hard split involves
a more complex process: combining two units
into one and then performing addition or sub-
traction operations before converting to an-
other unit. For example, 4 days 387 hours +
81 days = ? days ? hours.

LLMs require common sense and reasoning abili-
ties to complete conversions at all three levels.

MWPs and SUANJING To compare the chal-
lenges introduced by numeral conversions and units
of measurement, we utilize a bilingual MWPs
dataset redacted by Tan et al. (2022) and a Chi-
nese dataset SUANJING translated from ancient
Chinese MWPs. The bilingual MWPs dataset is
compiled from AddSub (Hosseini et al., 2014), Sin-
gleOp (Roy et al., 2015) and MultiArith (Roy and
Roth, 2015), containing 1557 elementary school
math word problems.

SUANIJING problems are constructed by trans-
lating ancient Chinese to modern Chinese while
preserving character-level numeral representa-
tions. We select SUANJING because it compre-
hensively tests LLMs on tasks like Num2Words,
Words2Num, and Conversations with Units of Mea-
surement. This setup allows us to examine LLMs’
performance under various conditions: without
CoT, with CoT but lacking rare knowledge, and
with CoT plus rare knowledge. The translation is
performed by ChatGLM-6B (Du et al., 2022; Zeng
et al., 2022) and further refined by human experts.
We list details about SUANJING in Appendix A.
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Num2Words Words2Num

Zero-shot  Zero-shot CoT ~ Few-shot  Few-shot CoT  Zero-shot  Zero-shot CoT  Few-shot  Few-shot CoT

ZH EN ZH EN ZH EN ZH EN ZH EN ZH EN ZH EN ZH EN
ChatGLM-6B 28.75 6.50 | 2275 150 |20.00 7.75 | 7.00 4.50 | 7550 5025 |59.75 40.25 | 70.25 45.75 | 55.50 32.50
ERNIE-Bot-turbo 39.00 12.25 | 2850 8.75 | 4825 44.75 | 33.25 36.75 | 74.75 57.00 | 66.25 29.50 | 87.00 67.75 | 76.00 51.00
ChatGLM-Turbo 39.25 41.75 | 38.75 35.25 | 45.75 42.00 | 32.25 30.00 | 80.50 61.25 | 53.00 40.00 | 88.50 73.50 | 62.50 38.50
Llama2-7B 1250 1850 | 950 1275|2150 44.75| 750 23.75 | 27.00 30.50 | 14.00 28.25 | 39.00 68.50 | 17.00 29.75
Llama2-13B 19.50 37.00 | 7.75 15.00 | 33.00 52.75 | 425 17.50 | 27.00 20.50 | 13.25 10.50 | 62.50 76.50 | 33.75 31.50
Llama2-70B 3275 4550 | 825 17.25|33.00 54.75 | 650 48.50 | 38.00 62.75 | 27.00 21.00 | 38.75 67.75 | 19.75 23.75
ChatGPT 68.00 98.25 | 54.25 90.25 | 7250 99.25 | 57.25 96.50 | 61.25 100.00| 45.75 68.00 | 63.75 < 99.75 | 58.50 = 89.00

Table 1: Overview of conversion accuracy for Num2words and Words2Num on the Numeral Conversions Medium

split using the four prompt methods: Zero-shot, Zero-shot with CoT, Few-shot and Few-shot with CoT.

3.2 Perturbations

To avoid the generation from memorization issues
that might occur with LLMs, we decide to perturb
the datasets created above. For example, to design a
dataset with Arabic numeral lengths equal to those
in the Numeral Conversions Medium dataset, and
with Chinese and English representations shorter
than those in the Numeral Conversions Medium
dataset, the numerical format of the Numeral Con-
versions Easy dataset should ideally follow that of
M x 10V,

However, considering the likelihood of LLMs
encountering Numeral Conversions Easy dataset
numbers frequently during pretraining, we intro-
duce perturbations by adding one to each number
in the Numeral Conversions Easy dataset, with the
format being M x 10V + 1.

4 Experiments

We conduct the experiments using open-sourced
LLMs as well as API-based LLLMs supporting both
English and Chinese languages. For publicly avail-
able LLMs, we chose ChatGLM2-6B? and three
models from the LLaMA-2* family: 7B, 13B, and
70B, which were deployed to A6000 GPU server
locally. For API-based LLMs, we use ChatGPT?,
ERNIE-Bot-turbo®, ChatGLM-Turbo’.

We consider the following prompt: (1) Zero-
shot: We simply present the questions to the

Shttps://github.com/THUDM/Chat GLM2-6B

*https://llama.meta.com/llama2

‘https://platform.openai.com/docs/
models/gpt—3-5

*https://cloud.baidu.com/doc/
WENXINWORKSHOP/s/411i1b21pf

"https://open.bigmodel.cn/dev/howuse/
model

LLMs without introducing any examples, reason-
ing steps, or CoT. (2) Zero-shot CoT: We simply
present the questions to the LLMs, employing the
CoT framework without introducing any examples
or deductive steps. Our approach involve the sim-
ple addition of the phrase Let’s think step by step.
(3) Few-shot: We present four analogous questions
accompanied by concise responses in the prompt
before presenting the questions to the LLMs, with-
out introducing deductive steps. (4) Few-shot CoT:
We present four analogous questions, each accom-
panied by concise responses, within the prompt
prior to presenting them to the LLMs. Addition-
ally, deductive steps are introduced alongside the
questions.

4.1 The Accuracy of Numeral Conversions

We list the experimental results for the Numeral
Conversions Medium splits in Table 1. For more
information about the prompt design for the current
experiment, please refer to Table 5 to 10 in the
Appendix.

We have the following findings: (1) ChatGPT
has significant advantages over other models in
conversions using English and is almost perfect
at Num2Words task. (2) Introducing CoT and de-
ductive steps in the Num2Words and Words2Num
tasks results in a significant decrease in accuracy
compared to prompts without the incorporation of
CoT and deductive steps.

Accuracy against Different Scales From a nu-
merical scale perspective, different models exhibit
significant variance in performance, with ChatGPT
outperforming all other models. When the num-
ber is less than 1000, all models achieve their best
performance, and the gap is smallest compared to
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0-1K 0-1K 0-1K

1B-1T 1K-1M 1B-1T 1K-1M 1B-1T 1K-1M 1B-1T 1K-1M
# ChatGPT 1M-1B 1M-1B 1M-1B 1M-1B

ChatGLM-Turbo

ERNIE-Bot-turbo m Few-shot

Llama 70B m Easy Few-shot CoT .
2 Llama 135 Medium Zero-shot ® English
m ChatGLM-6B Hard Zero-shot CoT Chinese

(a) Overall performance of (b) Accuracy of ChatGPT on (c¢) Accuracy of ChatGPT (d) Accuracy of ChatGPT
different models. splits with different complex- with different prompts. with different languages.

ity.

Figure 2: Accuracy against different scales with respect to different dimensions.

Zero-shot Zero-shot CoT Few-shot Few-shot CoT Few-shot CoT with knowledge
ZH EN ZH EN ZH EN ZH EN ZH EN

ChatGLM-6B 22.83 5.67 44.33 18.33 18.17 6.50 49.50 30.17 46.33 24.33
ERNIE-Bot-turbo ~ 28.00 29.33 42.00 31.83 15.50 22.50 37.83 41.83 37.67 39.50
ChatGLM-turbo 39.33 34.33 58.83 55.67 33.83 27.67 56.50 57.50 55.00 50.67
Llama2-7B 7.83 18.50 6.50 20.00 5.83 16.17 9.83 25.00 12.00 20.67
Llama2-13B 13.67 28.50 7.33 27.50 11.67 16.83 23.00 37.17 18.83 30.50
Llama2-70B 18.67 44.33 23.67 44.33 16.50 43.67 24.33 47.83 27.50 44.67
ChatGPT 45.50 48.00 68.83 77.33 46.17 49.67 72.67 79.67 73.67 76.00

Table 2: Overview of reasoning accuracy for Units of Measurement on the Numeral Conversions Medium split using
the five prompt methods: Zero-shot, Zero-shot CoT, Few-shot, Few-shot CoT and Few-shot CoT with knowledge.

that of ChatGPT. However, as the scale of numbers
increases, there is a consistent decrease in accu-
racy for all models. The comparison is shown in
Figure 2a.

ChatGPT over Different Scales Given that
ChatGPT performs exceptionally well among other
models, we further analyze ChatGPT as the repre-
sentative model. For data related to other models,
please refer to Table 14 to 15 in the Appendix.We
illustrate how ChatGPT performs across different
scales from the following aspects: (1) Complexity:
As the decoding length for ChatGPT increases from
Easy to Hard difficulty, the accuracy decreases
consistently across all scales, see Figure 2b. (2)
Prompt Method: Figure 2c shows that the in-
clusion of CoT in Zero-shot harms performance
across all scales while Few-shot works better for
large scales. (3) Language: As both Chinese and
English have relative high number system trans-
parency (Johnson et al., 2020), the gaps between
two languages is surprising, see Figure 2d. This
partially shows that either training corpus is skewed

or numeral conversions knowledge is less transfer-
able across languages.

4.2 Evaluation of Numerals with Units of
Measurement

In the experiment concerning units of measurement,
we adopt the same prompt design as in the previ-
ous experiment. To further investigate the impact
of unit conversion knowledge on the reasoning ca-
pabilities of LLMs in this experiment, we define
Few-shot CoT with knowledge that involves the
addition of necessary unit conversion knowledge
to the Few-shot CoT framework. For all prompt de-
signs regarding units of measurement, please refer
to Table 11 in the appendix.

The Table 2 is experimental results of the seven
models across datasets of three different difficulty
levels. The results clearly demonstrate that (1)
ChatGPT, compared to other models, consistently
exhibits superior performance and reasoning ca-
pabilities across all levels of dataset difficulty
and in both languages. (2) Unlike the previous
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m Add CoT and Reasoning steps
Non CoT and Reasoning steps

LL7 LL13GLM6 EBt LL70 GLMt GPT

m Hard m Medium = Easy

LL7 LL1I3GLM6 EBt LL70 GLMt GPT

Chinese ®m English

LL7 LL1I3GLM6 EBt LL70 GLMt GPT

(a) The difference in accuracy of the (b) The difference in accuracy of the (c) The difference in accuracy of the

model with and without CoT.
levels.

model on datasets of different difficulty model on datasets of different language.

Figure 3: Variations in accuracy among LLMs are observed after distinguishing between CoT, difficulty, and
language in Units of Measurement problems. Due to space constraints, we use abbreviations here. LL7 represents
Llama2-7B, LL13 represents Llama2-13B, LL70 represents Llama2-70B, GLM6 represents ChatGLM2-6B, EBt
represents ERNIE-Bot-turbo, GLMt represents ChatGLM-turbo, and GPT represents ChatGPT.

MWPs SUANJING
Zero-shot  Zero-shot CoT  Few-shot  Few-shot CoT | Zero-shot AR Few-shot e it F_ew-shot el
CoT CoT  with knowledge
ZH EN ZH EN ZH EN ZH EN ZH ZH ZH ZH ZH
ChatGLM-Turbo 82.98 87.48 | 87.80 93.32 | 59.86 70.13 | 88.18 93.9 8.00 6.50 2.50 2.00 5.00
ChatGPT 83.75 92.68 | 86.90 93.26 | 77.01 85.74 | 88.38 95.31 5.50 9.00 2.00 5.50 8.00
Llama2-70B 82.08 91.91 |81.95 90.75|81.63 91.78 | 81.18 90.11 0.00 0.00 0.00 0.00 0.00

Table 3: Overview of the impact of four prompts and three models on the accuracy of answers in the bilingual

MWPs set and the SUANJING set.

Num?2words and Words2Num experiments, the in-
troduction of CoT and reasoning steps in this ex-
periment significantly enhances the success rate of
LLMs in accurately generating answers.

To delve into more specific information, we cat-
egorize the experimental data and create three bar
graphs as depicted in the Figure 3. Figure 3a illus-
trates that the introduction of CoT and reasoning
steps led to a noticeable improvement in the accu-
racy of each model when handling units of measure-
ment tasks, Figure 3b shows that as the difficulty
of the questions increased, the accuracy of each
model in dealing with units of measurement tasks
decreased correspondingly. Figure 3¢ indicates that
the models exhibit roughly the same accuracy in
handling tasks in both Chinese and English, even
in the case of ChatGPT.

4.3 Comparisons over MWPs and SUANJING

In this section, we employ three state-of-the-art
models, ChatGPT, ChatGLM-Turbo and Llama?2-
70B, to evaluate the performance of LLMs on
MWPs and SUANJING. We select 100 questions
from SUANJING that share the same operators and
complexity level as MWPs. Additionally, SUAN-

JING poses extra challenges due to the textual for-
mat of numbers and the requirement for unit conver-
sions during the reasoning process when necessary.

The experimental results for MWPs are pre-
sented in the left part of Table 3, which clearly
indicate the following: (1) LLMs can handle both
English and Chinese questions very effectively. (2)
The incorporation of CoT significantly enhances
the accuracy of LLMs on MWPs.

Contrary to this, the experimental results for
SUANJING, as shown in the right part of Table 3,
demonstrate a substantial decline in accuracy. Fur-
thermore, the addition of CoT does not yield any
improvement and, in fact, seems to deteriorate the
performance.

4.4 Analysis of Errors from LLMs

In the numeral conversions experiments, the major-
ity of errors are primarily concentrated on LLMs’
inability to correctly identify the magnitudes of in-
dividual numbers. As illustrated in the figure 4a,
the number 6, originally representing hundred mil-
lion in Arabic numerals, is incorrectly identified
as billion. Additionally, errors arise from LLMs’
mishandling of the digit zero, including failure to
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ZH EN

Six Hundred Million Three

INMCE=11E"7F

/ Hundred Two Thgusand Fifty
58] | /
Fht+4/ V
) 600302050 )
NHI=FE=FFH+ Six hundred billien, three
hundred two wiltien, fifty
thousand and fifty.
CZ\FELE+NBERETFN Seven hundred eighty million
BATE seven hundred ninety five
~/ thousand nine hyjidred
v ninety five v
780795995
tF/I\EELFNTEER Seven hundred eighty biltien
+5 seven hundred ninety-five

mithen nine hundred ninety-
five theusand

(a) Errors in numeral conversion experiments.

B 1 centimeters 729 millimeters - 13 millimeters
L1 =7 centimeters ? millimeters

The units on the right side of the question
mark are centimeters and millimeters. 1
centimeter is equal to 10 millimeters.

So, 729 millimeters can be written as 72.9
centimeters (729/10 = 72.9).Subtracting 13
millimeters from this, we get 59:9
centimeters (72.9 - 0.13 = 59.9).

Since 1 centimeter is equal to 10 millimeters,
@ 0.9 centimeters is equal to 9 millimeters.

Therefore, the answer is 59:9 centimeters 9
millimeters.

gg 521K + 449BEK = 7EEK
BS2Q1EXKEBUWRERK, 1EXKETI102XK, FRLA
S21EKREZETF521 * 10 = 52102¥, AE15449%=
KEREINE52102=K, SEIMVERRES6612=XK,

@ FRLA, 521K + 449%K = 56612K,

(b) Errors in units of measurement experiments.

Figure 4: Common errors in Numeral and Units of Measurement experiments from LLM:s.

recognize its significance and inability to accurately
restore the quantity and position of zero in the nu-
merical context. To enhance the accuracy of LLMs
in such tasks, future improvements could focus on
refining LLMs’ ability to recognize the length and
magnitude of numbers.

Our experiments also demonstrated that CoT did
not work in the numeral conversion experiments.
LLMs achieved significantly higher accuracy rates
on the easy dataset, which was of comparable scale
to the medium dataset but required shorter answer
lengths. This discrepancy highlights two main
challenges that LLMs face in numerical reason-
ing. First, the linguistic nature of input text makes
it difficult for LLMs to understand numerical data.
Second, the flexibility and complexity of the an-
swers increase the likelihood of errors in longer
outputs. Given that CoT primarily enhances per-
formance on complex inference tasks rather than
simple ones, its application to simpler tasks such as
Num2Words and Words2Num increases the length
of the generated text, thereby diminishing LLMs
accuracy.

In the units of measurement experiment, the ma-
jority of errors primarily stem from LLMs’ failure
to correctly recognize the conversion magnitude
relationship when multiple units are involved. As

depicted in the figure 4b, there exists a tenfold
progressive relationship between decimeters and
centimeters, yet LLMs overlook the magnitude re-
lationship inherent in textual units. Introducing
CoT significantly mitigates the occurrence of such
errors but still requires further refinement. Addi-
tionally, even when LLMs have correctly grasped
the magnitude relationship inherent in textual units,
errors may still occur during the calculation pro-
cess. To enhance the accuracy of LLMs in such
tasks, efforts could be directed towards improving
LLMs’ recognition of textual units and the magni-
tude relationships between units.

In the SUANJING experiment, LLMs face more
comprehensive problem-solving tasks. As depicted
in the figure 5, LLMs encounter errors in handling
units in SUANJING problems, as some ancient units
are extremely rare in contemporary society, mak-
ing it difficult for LLMs to correctly understand
SUANJING problems. This long tail problem can
be addressed by introducing external knowledge
in the prompt, thereby enabling LLMs to have a
chance of correctly handling SUANJING problems.
However, LLMs frequently make errors in recog-
nizing numbers and performing numerical calcu-
lations, especially in the recognition and compu-
tation of more challenging fractions and decimals.
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S EANER, FOIIUERAR: ER=K x &,
RIERE, HNER+=2, K&+,

FRLA, EfR=10 x 12 = 140, BF1EH=2402, Ald
14045 X EF0:583m, BPO-583mE.

@ @=rem, m-209)
Figure 5: Errors in SUANJING experiments.

Consequently, even if LLMs can correctly utilize
the external prompt-introduced knowledge of an-
cient units, their accuracy remains relatively low.
Due to the extensive use of fractions described in
Classical Chinese in SUANJING, LLMs need to
undergo multiple Hard-level Words2Num tasks be-
fore answering questions, significantly reducing
the accuracy of SUANJING experiments.

In the MWPs experiment, the majority of errors
are similar to those in the units of measurement
experiment, as the MWPs experiment can be con-
sidered a natural language version of the units of
measurement experiment to some extent. Further-
more, SUANJING can be seen as a more challeng-
ing version of MWPs, hence many errors observed
in the preceding experiments are also frequent in
SUANJING. To improve the accuracy of LLMs in
such tasks, besides focusing on the improvement
directions of units of measurement experiments,
attention should also be given to the performance
of LLMs on long tail problems.

5 Conclusion

We investigate the performance of various LLMs
on tasks involving numeral conversions and units
of measurement in both Chinese and English lan-
guages. Additionally, we explore the capability
boundaries of LLMs by introducing CoT and exter-
nal knowledge. Based on a series of experiments,
the conclusions are as follows:

1. There is a noticeable performance gap be-
tween Chinese LLMs and top-tier models like
ChatGPT.

2. The same large language model exhibits vary-
ing levels of performance facing problems in
different languages.

3. Despite the introduction of external knowl-
edge and CoT, LLMs still struggle to effec-
tively handle comprehensive problems involv-
ing numeral conversions and units of measure-
ment.

Limitations

In this paper, we introduce datasets to investigate
whether LLMs can process numeral conversions
and units of measurement like humans, despite
certain limitations.

Firstly, LLMs’ responses exhibit randomness,
and we do not conduct repeated trials of the same
question with the same model. Conducting re-
peated trials could reduce randomness and yield
more precise accuracy estimates. Secondly, Our
experiments involve only seven types of models.
Incorporating commercial models such as GPT-4
and Claude might provide a more representative
performance curve.

Future work could diversify experimental data
by incorporating datasets from professional back-
grounds like financial accounting, aiding in explor-
ing the performance boundaries of LLMs.
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A SUANJING Dataset

Title Count
(F#EZ) Zhou Shadow Mathematical -
Classic
CLEHEAD The Nine Chapters on the 246
Mathematical Art
GEBHEZ) The Sea Island Mathemati- 9
cal Classic
PhFHEZ) The Mathematical Classic 65
of Sun Zi
(FRERFRELE) The Mathematical Classic 92
of Zhang Qiujian
(REHEZ) Computational Canon of the 68
Five Administrations
(BBEHEZ) The Mathematical Classic 82
of Xiahou Yang
(REEAR) Computational  Prescrip-
tions of the Five Classics
(EHAEZ) Continuation of Ancient 20
Mathematical Classic
(7N Method of Interpolation -
(GG VEED Old Mathematics in Ex- 64
panded Sections
FEh=) The Mathematical Treatise 80
in Nine Sections
Total 726

Table 4: Statistics for math word problems extracted
from ancient Chinese mathematics classics.

To facilitate the evaluation of reasoning inte-
grating all sub-procedures, we need a dataset with
challenges discussed above. We construct SUAN-
JING (B %) by extracting and annotating math
word problems from a collection of ancient Chi-
nese algorithmic books.

Although grammars and lexicons of the Chinese
language endure great changes in history, the nu-
meral systems and units of measurement are re-
served and still used in daily life. Especially in
formal documents and statements of financial in-
stitutions, the representation of numerals are re-
quired to be written in both traditional style® and

$https://en.wikipedia.org/w/index.php?
title=Chinese_numerals

Hindu—Arabic style in order to avoid subsequent
manipulations. This presents us a great opportu-
nity to reuse ancient math word problems and look
closely at how numeral systems and units of mea-
surement affect reasoning steps of LLMs.
Problems in SUANJING are collected from an-
cient Chinese mathematical classics. Since Tang
Dynasty (& #), Mingsuan (3 %, comprehend
of arithmetic) has been an important subject in
Keju (%, imperial examinations) for bureaucrats
selection. Mathematician Li Chunfeng® edited The
Ten Computational Canons'®, which was a col-
lection of ten Chinese mathematical works. We
additionally add Old Mathematics in Expanded
Sections) and The Mathematical Treatise in Nine
Sections to SUANJING. The full list of classics and
extracted problem counts are shown in Table 4.

9https ://en.wikipedia.org/w/index.php?

title=Li_Chunfeng
Yhttps://en.wikipedia.org/w/index.php?
title=Ten_Computational_Canons
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Prompt that convert integer into English in Num2Words

The following is a question about how to convert integers into English pronunciation. Please provide the correct answer based on the numbers in the question.
Question: XXX Answer:

Zero-shot

The following is a question about how to convert integers into English pronunciation. Please provide the correct answer based on the numbers in the question.
Question:XXX Answer: Let's think step by step,

Zero-shot CoT

The following are questions about converting integers into their English reading forms. Please give the correct answers based on the numbers in the questions. Question: 123
Answer: One hundred twenty-three

The following are questions about converting integers into their English reading forms. Please give the correct answers based on the numbers in the questions. Question: 123456
Answer: One hundred twenty-three thousand four hundred fifty-six

The following are questions about converting integers into their English reading forms. Please give the correct answers based on the numbers in the questions. Question:
123456789 Answer: One hundred twenty-three million four hundred fifty-six thousand seven hundred eighty-nine

Few-shot

The following are questions about converting integers into their English reading forms. Please give the correct answers based on the numbers in the questions. Question:
123456789012 Answer: One hundred twenty-three billion four hundred fifty-six million seven hundred eighty-nine thousand twelve

The following are questions about converting integers into their English reading forms. Please give the correct answers based on the numbers in the questions. Question:
XXX Answer:

The following are questions about converting integers into their English reading forms. Please give the correct answers based on the numbers in the questions. Question: 123
Answer: Let's think step by step, 1. The length of this integer is 3 digits, which in English grammar is a number at the hundred level; 2. From high to low, each level of this number
reads as: one hundred, twenty, three; 3. From left to right, it can be written as one hundred twenty-three. So, the answer is one hundred twenty-three.

The following are questions about converting integers into their English reading forms. Please give the correct answers based on the numbers in the questions. Question: 123456
Answer: Let's think step by step, 1. The length of this integer is 6 digits, which in English grammar is a number at the hundred thousand level; 2. From high to low, each level of
this number reads as: one hundred thousand, twenty thousand, three thousand, four hundred, fifty, six; 3. From left to right, it can be written as one hundred twenty-three thousand
four hundred fifty-six. So, the answer is one hundred twenty-three thousand four hundred fifty-six.

The following are questions about converting integers into their English reading forms. Please give the correct answers based on the numbers in the questions. Question:
123456789 Answer: Let's think step by step, 1. The length of this integer is 9 digits, which in English grammar is a number at the hundred million level; 2. From high to low, each

Few-shot CoT level of this number reads as: one hundred million, twenty million, three million, four hundred thousand, fifty thousand, six thousand, seven hundred, eighty, nine; 3. From left to
right, it can be written as one hundred twenty-three million four hundred fifty-six thousand seven hundred eighty-nine. So, the answer is one hundred twenty-three million four
hundred fifty-six thousand seven hundred eighty-nine.

The following are questions about converting integers into their English reading forms. Please give the correct answers based on the numbers in the questions. Question:
123456789002 Answer: Let's think step by step, 1. The length of this integer is 12 digits, which in English grammar is a number at the hundred billion level; 2. From high to low,
each level of this number reads as: one hundred billion, twenty billion, three billion, four hundred million, fifty million, six million, seven hundred thousand, eighty thousand, nine
thousand, zero, zero, two; 3. From left to right, it can be written as one hundred and twenty-three billion four hundred and fifty-six million seven hundred and eighty-nine thousand
and two. So, the answer is one hundred and twenty-three billion four hundred and fifty-six million seven hundred and eighty-nine thousand and two.

The following are questions about converting integers into their English reading forms. Please give the correct answers based on the numbers in the questions. Question:
XXX Answer: Let's think step by step,

Prompt that convert integer into Chinese in Num2Words

Zero-shot DIFRXTEEHEAT AN, WREEAKET, SHERKER. BH: XX &R
Zero-shot CoT DT RXTEER N T IORANEE, HIEE AN, SHERWER. BH: XX &R ERN-—P—5E%,

VAR KT MO b SCA B H W B 8y, SIIERIE R, A 128 B E b
VLR R R TR SO I H WS H ey, S thERII A 8. . 123456 75 % + i =TI E .

Few-shot VLR R KT BEMO b SO, WEAR R H ey, A IEMIE . BIH . 123456789 %% —L T =HW+H/IAT-LE /.

UUF R K T BB b SO L, AR L ey, 4 IERIN A 2. I . 123456789012 %% — T H=+HIMLHTANE LTI TE—+ 2.

DT RXTEEFEATCRENEE, HRIEEE T, SHERKER. BH: XX &R

B SR, AR H ey, AHIEMINE R, BH . 123 F R bbb
ik, SOIECT R EHMIOECT: 2y RABTIREIE, SION N —E b = 30 WEBIARIKR

sl AR — SR, HE IR RS
UG —H == rAERE =

VAR A 56 T 8 80p 9 SCHTE B H AR RS F i 8, S IER I S, MEH . 123456 5% RARAT bR, L XA —JUR6 L, %I
g, OB R RNEE 20 XANBFIEEIC, SO A S =T WAL fb AN 30 WEBIRKGTULS - S =T E
fA7Se BB SR+ = =T E .

PR 6 T B0 S iR B, SRR R 0y, A IERIINE R, MH: 123456789 . AEIRAT—B B, 10 RAEEUOKIE —ILROG, %R
Few-shot CoT POCIE, OB RACHONIECT s 23 XA AEEIR, #ZONa it —2. =T ZE Wi s AT BE A i 30 WEFIK
WAL 2 = F = EH WA TEE N L Bl ERE 2 = F=a A T-EE N .

VAR KT SO R p 3G H AR F B, I IERIINEE S, BH . 123456789012 5% ALIRATT 0 BI0H, 1L XA EMINKE 3 124,
FEI SO, 2R TN 22 XA BTN EN, RO e — T2 ZEies =L WL BT NET S B TS LT
R T 3 T EEHAE, WANE A% 40 WNEFAERKKRTSH—T - = F e L TAE B T2 =, IS EE—T ZH =2
FAELH AT %F=.

DIFRXTREHATCRENEE, HHREEEKET, SUERKER. BH. XX 5% ERON—H—3E%,

Table 5: Prompt that convert integers to English and Chinese in Num2Words task, ‘XXX’ is a word or numerical
question in the dataset.
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Prompt that convert decimal into English in Num2Words

The following is a question about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question.

Zero-shot Question: XXX Answer:

The following is a question about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question.

Zero-shot CoT Question:XXX Answer: Let's think step by step,

The following are questions about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question. Question:123.456
Answer: one hundred twenty three point four five six.

The following are questions about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question. Question:
123456.789012 Answer: one hundred twenty three thousand four hundred fifty six point seven eight nine zero one two.

The following are questions about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question. Question:
Few-shot 123456789.987654321 Answer: one hundred twenty three million four hundred fifty six thousand seven hundred eighty nine point nine eight seven six five four three two one.

The following are questions about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question. Question:
123456789012.210987654321 Answer: one hundred twenty three billion four hundred fifty six million seven hundred eighty nine thousand twelve point two one zero nine eight
seven six five four three two one.

The following are questions about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question. Question:
XXX Answer:

The following are questions about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question. Question:123.456
Answer: Let's think step by step, 1. This number has a decimal point, so it's a decimal.2. The integer part to the left of the decimal point is 123, which is a 3-digit integer. According
to English grammar, a 3-digit number is at the hundred level.3. So, the integer part from left to right can be written as one hundred twenty three.4. The decimal part to the right of
the decimal point is 456, which according to English grammar, is written out one digit at a time.5. So the decimal part from left to right can be written as four five six.6. The
decimal point is read as 'point’.So the answer is one hundred twenty three point four five six.

The following are questions about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question. Question:
123456.789012 Answer: Let's think step by step, 1. This number has a decimal point, so it's a decimal.2. The integer part to the left of the decimal point is 123456, which is a 6-
digit integer. According to English grammar, a 6-digit number is at the hundred-thousand level.3. So, the integer part from left to right can be written as one hundred twenty three
thousand four hundred fifty six.4. The decimal part to the right of the decimal point is 789012, which according to English grammar, is written out one digit at a time.5. So the
decimal part from left to right can be written as seven eight nine zero one two.6. The decimal point is read as 'point'.So the answer is one hundred twenty three thousand four
hundred fifty six point seven eight nine zero one two.

The following are questions about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question. Question:
123456789.987654321 Answer: Let's think step by step, 1. This number has a decimal point, so it's a decimal.2. The integer part to the left of the decimal point is 123456789,
which is a 9-digit integer. According to English grammar, a 9-digit number is at the hundred-million level.3. So, the integer part from left to right can be written as one hundred
twenty-three million four hundred fifty-six thousand seven hundred eighty-nine.4. The decimal part to the right of the decimal point is 987654321, which according to English
grammar, is written out one digit at a time.5. So the decimal part from left to right can be written as nine eight seven six five four three two one.6. The decimal point is read as
'point’.So the answer is one hundred twenty-three million four hundred fifty-six thousand seven hundred eighty-nine point nine eight seven six five four three two one.

Few-shot CoT

The following are questions about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question. Question:
123456789012.210987654321 Answer: Let's think step by step, 1. This number has a decimal point, so it's a decimal.2. The integer part to the left of the decimal point is
123456789012, which is a 12-digit integer. According to English grammar, a 12-digit number is at the hundred-billion level.3. So, the integer part from left to right can be written
as one hundred twenty-three billion four hundred fifty-six million seven hundred eighty-nine thousand twelve.4. The decimal part to the right of the decimal point is 210987654321,
which according to English grammar, is written out one digit at a time.5. So the decimal part from left to right can be written as two one zero nine eight seven six five four three two
one.6. The decimal point is read as 'point'.So the answer is one hundred twenty-three billion four hundred fifty-six million seven hundred eighty-nine thousand twelve point two one
zero nine eight seven six five four three two one.

The following are questions about how to convert decimals into English pronunciation. Please provide the correct answer based on the numbers in the question. Question:
XXX Answer: Let's think step by step,

Prompt that convert decimal into Chinese in Num2Words

Zero-shot DT RXTMIFATCRENEE , WA E T, SHERKER. BR: X &R
Zero-shot CoT DUFRR /MR ORENEE, WREEE %Y, AHERNER. BH: XX 5% ERMN——PE%,

PR TN A SCHA B Y, TR R F 7, S IERIINE %6 B . 123,456 % = YA
VAR AR TN A SCBik g H IR H K, S IERINE . BEH 123456, 789012 7% T+ =FWNE L AR EAE =

VLR AT /N b SOk R, AR R Ky, A IERIIN A . REH . 123456789, 987654321 % %: — LT =FH N+ AAT-LE /st
Few-shot A=

BRI T NI PO S IRERE H (0805, B IERINGYES. JEH 123456789012, 210987654321 % —F = ILHTAECHAIAT

F— “FRNEAEN =

DUFRET /M ATICRRNEE , T AT, SHERNER. BH: XX 5%

VAR AT/ i SCHR I, IR RS H 5, SR IEMIIN . RH . 123,456 %% 1
B 22 ANEUNLE DN R, M;l?&, X "L\iﬁ&ﬁ’ﬂ".éﬂ( f«!‘ﬁ' VIR, SO ECT R E SO
A NN R INEG Y 456, FEIR SO, NGRS A NS ORI 5L BTBA ﬁ(‘ﬂ:/}M*?’JﬁM«A”J

0, 1y XA N
K 7 A B A e T LA
FHIUTA: 6.

ER—EH T UFiN.

u FAE T /NE g S B W HREE R H 8y, AAHIER A %8, BIH 123456, 789012 %% iLdRATT— AT N, LA S
ANINEG 20 I ) B 40 L 123456, I — MK N6 B, %IRRT, 6L I R AR AT LA

fgﬁ SRR Ao NN 780012, FRIRS SO, NG A — S RIS 5. FTLLNEGHS AR M S R KT B -G AL

F T 6y ANEUIEA FSEE S it o TE T AV S S WAV I Sy

Fowstorcor WL PRI O, I (ORCE, ERIOSS. BH. 10006780 087050321 B (LRI BB 1L O M I

ANEG 20 AN B A 123456789, I —AMCRENOM R, HE I SR, ORET AL B 3y BT LARERO A M 3
AT ZEWNAHTANTEENIL 4 ADNEAIE NGRS 987654321, #EW SO L, ANEGH S —A— NS HRIITT; 5. B BN
FARKAT LG VBRI =2 60 N P R =T = A TEE AL BRI =

ANER g R SR H L»JM%'“"'!WJ%{ s G HIER %

AN 20 T ) R R 43 2 123456789012, 3X JEN 1200 BT, HI SO, 2B B R T BN B 3. LA
U\/rfMdkm“ LU — T FPMZE T AT )\ GTIT Rt 4y AN I/ NEG 9> 210987654321, 4% IR SR, NG — A — DT
SKEPRT: 5. BT LANEGH Y INZE B4R AT LA = —F BRI =2 64 AN gl TR -T2 i’}‘UU{AILT'/\‘ﬁ'LH\)J)LT’«Q -+
s SIWAS L/‘\'T_I‘.Vq‘.;#u

PUFRXT/MFAT CERNEE , RS E Y, SHERKER. BH: XX &R ERMN—H—PE%,

%o MH: 123456789012, 210987654321 %5 %: L&A b B IEH, 1 ZAKTH
AN K
('S

Table 6: Prompt that convert decimals to English and Chinese in Num2Words task, ‘XXX’ is a word or numerical
question in the dataset.
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Prompt that convert fraction into English in Num2Words

The following is a question about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the

Zero-shot question.Question: XXX Answer:

The following is a question about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the

Zero-shot CoT question.Question: XXX Answer: Let's think step by step,

The following are questions about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the question.Question:123/456
Answer:one hundred twenty three over four hundred fifty six.

The following are questions about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the
question.Question:123456/789012 Answer: one hundred twenty three thousand four hundred fifty six over seven hundred eighty nine thousand twelve.

The following are questions about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the

question.Question:123456789/987654321 Answer: one hundred twenty three million four hundred fifty six thousand seven hundred eighty nine over nine hundred eighty seven
Few-shot PR N

million six hundred fifty four thousand three hundred twenty one.
The following are questions about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the
question.Question:123456789012/210987654321 Answer: one hundred twenty three billion four hundred fifty six million seven hundred eighty nine thousand twelve over two
hundred ten billion nine hundred eighty seven million six hundred fifty four thousand three hundred twenty one.

The following are questions about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the
question.Question: XXX Answer:

The following are questions about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the question.Question:123/456
Answer: Let's think step by step, 1. This number has a slash, so it's a fraction.2. The numerator to the left of the slash is 123, which is a 3-digit integer. According to English
grammar, a 3-digit number is at the hundred level.3. So the numerator from left to right can be written as one hundred twenty-three.4. The denominator to the right of the slash is
456, which is also a 3-digit integer. According to English grammar, a 3-digit number is at the hundred level.5. So the denominator from left to right can be written as four hundred
fifty-six.6. The slash is read as 'over'.So the answer is one hundred twenty-three over four hundred fifty-six.

The following are questions about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the
question.Question:123456/789012 Answer: Let's think step by step, 1. This number has a slash, so it's a fraction.2. The numerator to the left of the slash is 123456, which is a 6-
digit integer. According to English grammar, a 6-digit number is at the hundred-thousand level.3. So the numerator from left to right can be written as one hundred twenty-three
thousand four hundred fifty-six.4. The denominator to the right of the slash is 789012, which is also a 6-digit integer. According to English grammar, a 6-digit number is at the
hundred-thousand level.5. So the denominator from left to right can be written as seven hundred eighty-nine thousand twelve.6. The slash is read as 'over'.So the answer is one
hundred twenty-three thousand four hundred fifty-six over seven hundred eighty-nine thousand twelve.

The following are questions about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the
question.Question:123456789/987654321 Answer: Let's think step by step, 1. This number has a slash, so it's a fraction.2. The numerator to the left of the slash is 123456789,
which is a 9-digit integer. According to English grammar, a 9-digit number is at the hundred-million level.3. So the numerator from left to right can be written as one hundred
twenty-three million four hundred fifty-six thousand seven hundred eighty-nine.4. The denominator to the right of the slash is 987654321, which is also a 9-digit integer. According
to English grammar, a 9-digit number is at the hundred-million level.5. So the denominator from left to right can be written as nine hundred eighty-seven million six hundred fifty-
four thousand three hundred twenty-one.6. The slash is read as 'over'.So the answer is one hundred twenty-three million four hundred fifty-six thousand seven hundred eighty-nine
over nine hundred eighty-seven million six hundred fifty-four thousand three hundred twenty-one.

Few-shot CoT

The following are questions about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the
question.Question:123456789012/210987654321 Answer: Let's think step by step, 1. This number has a slash, so it's a fraction.2. The numerator to the left of the slash is
123456789012, which is a 12-digit integer. According to English grammar, a 12-digit number is at the hundred-billion level.3. So the numerator from left to right can be written as
one hundred twenty-three billion four hundred fifty-six million seven hundred eighty-nine thousand twelve.4. The denominator to the right of the slash is 210987654321, which is
also a 12-digit integer. According to English grammar, a 12-digit number is at the hundred-billion level.5. So the denominator from left to right can be written as two hundred ten
billion nine hundred eighty-seven million six hundred fifty-four thousand three hundred twenty-one.6. The slash is read as ‘over'.So the answer is one hundred twenty-three billion
four hundred fifty-six million seven hundred eighty-nine thousand twelve over two hundred ten billion nine hundred eighty-seven million six hundred fifty-four thousand three
hundred twenty-one.

The following are questions about how to convert fractions into English pronunciation. Please provide the correct answer based on the numbers in the
question.Question: XXX Answer: Let's think step by step,

Prompt that convert fraction into Chinese in Num2Words

Zero-shot UTRRFOBRAFCRENEE, WRIEEHNHT, SHEMNER. BH: XX %K.
Zero-shot CoT UTRRXFOBEAFCRENEE, WREEH 0T, SHERNER. BH: XX ER: LRS- PEE,

VAR R RT3 B i SOk @ H AR A F 87, 4t IER 25 %8, JH
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UL A K40 B b SCHTR M L, s R L ) £ By 123456/789012 LEARAT 50, 1 EARFAERML, BTLOXR—A
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FiboNs 4y RHLA N BEET89012, XA HEE K it Fidi, TR T AAIECT: 5y BT T H:Mwwlu%'f I\ IF
Lt 60 RMTEAESZ: 70 POCIEE L, G CRHL, THES T wru HRECT)\ANTE- 22t A= TWNEL AR
BUR A SK T o0 M b SCHik R L AR A %y, AR tHIERIMA 2. H . 123456789/987654321 % %¢: LA L%, 1. EAMCFARAL, FiLhix
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5 5y FTCASr FNZEBIAT KT LS %)L{L/\T LH/\!T}JULIT*' b 60 RMTEHESZ: 7. hSCIETEEL, BESRUARE, SRV, PR
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Table 7: Prompt that convert fractions to English and Chinese in Num2Words task, ‘XXX’ is a word or numerical
question in the dataset.
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Prompt that convert English into integer in Words2Num

The following is a question about how to convert English pronunciation into integers. Please provide the correct answer based on the numbers in the question. Question:
XXX Answer:

Zero-shot

The following is a question about how to convert English pronunciation into integers. Please provide the correct answer based on the numbers in the question. Question:
XXX Answer: Let's think step by step,

Zero-shot CoT

The following are questions about how to convert English pronunciation into integers. Please provide the correct answer based on the numbers in the question. Question: One
hundred twenty-three Answer: 123

The following are questions about how to convert English pronunciation into integers. Please provide the correct answer based on the numbers in the question. Question: One
hundred twenty-three thousand four hundred fifty-six Answer: 123456

The following are questions about how to convert English pronunciation into integers. Please provide the correct answer based on the numbers in the question. Question: One
hundred twenty-three million four hundred fifty-six thousand seven hundred eighty-nine Answer: 123456789

Few-shot

The following are questions about how to convert English pronunciation into integers. Please provide the correct answer based on the numbers in the question. Question: One
hundred twenty-three billion four hundred fifty-six million seven hundred eighty-nine thousand twelve Answer: 123456789012

The following are questions about how to convert English pronunciation into integers. Please provide the correct answer based on the numbers in the question. Question:
XXX Answer:

The following are questions about how to convert English pronunciation into integers. Please give the correct answers based on the English words in the questions. Question: One
hundred twenty-three Answer: Let's think step by step, 1. Write it down in order from left to right, one hundred is written as 100, twenty is written as 20, three is written as 3; 2.
Add all the numbers above, 100 + 20 + 3 = 123; So, the answer is 123.

The following are questions about how to convert English pronunciation into integers. Please give the correct answers based on the English words in the questions. Question: One
hundred twenty-three thousand four hundred fifty-six Answer: Let's think step by step, 1. Write it down in order from left to right, one hundred twenty-three thousand is written as
123000, four hundred fifty-six is written as 456; 2. Add all the numbers above, 123000 + 456 = 123456; So, the answer is 123456.

The following are questions about how to convert English pronunciation into integers. Please give the correct answers based on the English words in the questions. Question: One
hundred twenty-three million four hundred fifty-six thousand seven hundred eighty-nine Answer: Let's think step by step, 1. Write it down in order from left to right, one hundred
twenty-three million is written as 123000000, four hundred fifty-six thousand is written as 456000, seven hundred eighty-nine is written as 789; 2. Add all the numbers above,
123000000 + 456000 + 789 = 123456789; So, the answer is 123456789.

Few-shot CoT

The following are questions about how to convert English pronunciation into integers. Please give the correct answers based on the English words in the questions. Question: One
hundred twenty-three billion four hundred fifty-six million seven hundred eighty-nine thousand and twelve Answer: Let's think step by step, 1. Write it down in order from left to
right, one hundred twenty-three billion is written as 123000000000, four hundred fifty-six million is written as 456000000, seven hundred eighty-nine thousand is written as 789000,
twelve is written as 12; 2. Add all the numbers above, 123000000000 + 456000000 + 789000 + 12 = 123456789012; So, the answer is 123456789012.

The following are questions about how to convert English pronunciation into integers. Please give the correct answers based on the English words in the questions.
Question: XXX Answer: Let's think step by step,

Prompt that convert Chinese into integer in Words2Num

Zero-shot DITRRTFHICENERIEE, WRIFEH R, SHERNER. BH: XX 5%

Zero-shot CoT DUIFRXTHCHAERINEE, EREEEKPIC, SHERNER. BH: XX FR: RN —HE%,

BUF R KT SO NS , WA H b o, A EmE R, BH. —H o= A% 123
PUF AT osC e e B R, R B b s, i EMI AR, BH: FoiETE TN B 123456
Few-shot VLR RER T b sCie O H, SRR A b, S IERME R, BH: o T=ENTEAATEE AL %% 123456789
VLR R KT SO B H GRS E e, S b ERm SR, BH: — T a4 ETAEE TSR+ %% 123456789012

DIFRRTHCHARBMEE, WREEE N, SUERKER. BH: XXX %%

VAR AT o SO OB H AR e S, SRt IERN S R, BH. —m b=
g AR DD, L SRR R4S R, A EEL00, TSR0, =5{ES: 20 LHATA MECEARIN, 100+20+3=123; FTLA A RE123,

VAR ST eh SO g O L, SRR R b s, i IERIIE R . BH: PO ETFER N B LA B %, 1L BN NEBAS R
K, +JE 120000, =FPUE FANEE3456; 20 BT FECAAN,  120000+3456=123456 /7 LA 54123456 .

VAR ST oh SO g O B, AR R R b S, I IERIINE R BH: T EENEEAANTEE L B R0 B, 1 IR
Few-shot CoT JFONZEF A S R K, — {2 5 {F 100000000 , T = F P - L5 5 A 23450000, N T b E N E LS /6789 2. kT BT AT 0 K A
100000000+23450000+6789=123456789; Jif A% % A 123456789

VAR AT o SO ORI R, AR RS F b S, S tHIERIN S e BH: — T i =t a TAa- b\ TER—+ = s ARRAT PR,
L AW N2 B4 SRR, — T =i = H P25 1123400000000, F TN E L4\ 75 1£56780000, JjuF%—+ 5{E9012; 2. ki 4 15w AH

123400000000+56780000+9012=123456789012; Jir LA% % /i 123456789012

DTRRFHHABENEE, WREBHKHEL, FHERKER. BH: XX ER: ERI—PPES%,

Table 8: Prompt that convert English and Chinese to integer in Words2Num task, ‘XXX’ is a word or numerical
question in the dataset.
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Prompt that convert English into decimal in Words2Num

The following is a question about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question. Question:
XXX Answer:

Zero-shot

The following is a question about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question. Question:
XXX Answer: Let's think step by step,

Zero-shot CoT

The following are questions about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three point four five six Answer:123.456

The following are questions about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three thousand four hundred fifty six point seven eight nine zero one two Answer:123456.789012

The following are questions about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question. Question: one
hundred and twenty-three million four hundred and fifty-six thousand seven hundred and eighty-nine point nine eight seven six five four three two one
Answer:123456789.987654321

Few-shot

The following are questions about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three billion four hundred fifty six million seven hundred eighty nine thousand twelve point two one zero nine eight seven six five four three two one
Answer:123456789012.210987654321

The following are questions about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question.
Question: XXX Answer:

The following are questions about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three point four five six Answer: Let's think step by step, 1. The presence of the character ‘point’ in the problem indicates that this is a decimal number;2. To the left
of 'point’, 'one hundred and twenty-three' is the integer part, written as 123;3. To the right of ‘point’, ‘four five six" is the decimal part, written as 456;4. The ‘point' is written as .";So
the answer is 123.456.

The following are questions about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three thousand four hundred fifty six point seven eight nine zero one two Answer: Let's think step by step, 1. The presence of the character ‘point' in the problem
indicates that this is a decimal number;2. To the left of ‘point’, ‘one hundred twenty-three thousand four hundred fifty-six' is the integer part, written as 123456;3. To the right of
‘point’, 'seven eight nine zero one two' is the decimal part, written as 789012;4. The 'point' is written as ".";So the answer is 123456.789012.

The following are questions about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question. Question: one
hundred and twenty-three million four hundred and fifty-six thousand seven hundred and eighty-nine point nine eight seven six five four three two one Answer: Let's think step by
step, 1. The presence of the character ‘point' in the problem indicates that this is a decimal number;2. To the left of 'point’, ‘'one hundred twenty-three million four hundred fifty-six
thousand seven hundred eighty-nine' is the integer part, written as 123456789;3. To the right of 'point’, 'nine eight seven six five four three two one' is the decimal part, written as
987654321;4. The 'point’ is written as '.";So the answer is 123456789.987654321.

Few-shot CoT

The following are questions about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three billion four hundred fifty six million seven hundred eighty nine thousand twelve point two one zero nine eight seven six five four three two one Answer: Let's
think step by step, 1. The presence of the character ‘point’ in the problem indicates that this is a decimal number;2. To the left of ‘point’, 'one hundred twenty-three billion four
hundred fifty-six million seven hundred eighty-nine thousand twelve' is the integer part, written as 123456789012;3. To the right of ‘point’, ‘two one zero nine eight seven six five
four three two one' is the decimal part, written as 210987654321;4. The 'point' is written as '.";So the answer is 123456789012.210987654321.

The following are questions about how to convert English pronunciation into decimals. Please provide the correct answer based on the numbers in the question.
Question: XXX Answer: Let's think step by step,

Prompt that convert Chinese into decimal in Words2Num

Zero-shot DFRATAHSCHANEIBE, SREEERI SHERNER. BH: XX 5%
Zero-shot CoT DTFRRTHICADBIEE, SRIEEEKTI, SHERNER. BH: XX SR M- —58%,
VAR 6T o SCRE A NBUR R L AR fehs, 40 H A ) 25 JEH: — =Rl % 123,456
VLR T o SCi /N H AR i eh s, S BRI R, MEH: OIS T E NS B A UE 2 R 123456, 789012
VAR AR T o SO NI WA E b, S tERM A R BH: — o T=ENHHAA T EE A U e =
Few-shot 123456789, 987654321
CUR R KT SO /NI, WARSE R H b s, SAHERE %, BH: — T 2= E T AE T2 —t s =R = —

P 123456789012, 210987654321

DTFRXTHCHANEHEH, BREEERMT, SHERKER. BH: XX 55

VAR 6T o S /MU R H IMEJ)\‘ rllﬂ’J‘l'iL. SHIEMMER. BH: —F =l s ARRRAT BB, 1L BH BT MF
PHTR R — NG 20 7 0 R —E = Ry, S1F123; 3. TATL DU (KRNG5 14565 4. il i s BT SR
123. 456

A l‘n:/\} LI EPIUN ﬁ(fI’J II, AR R II e, A IEmN % WH: =TI E RN L}\)Lé Z & LA 20— %, 1. SH R
BT AT, WK R AN 20 A AR %Mu FtoN MR SEHGH Sy, E1E123456: 3. 7 AU AR LAE - NGRSy, S
789012; 4 R Mu ZJE123456. 789012

PR T se i /N EOR R, iR R E 1R e, .“l IEfE R
B, 1 E BT A XA, B AN 20
FA NN TI = (RN 5y “-j1’v-987654321; 4y

WH: — o F=EN A HIIATEE NS INEAREN = — % R0
‘é:u' AC =T Z WA A TEE N R R 5 Jﬂil?MnbYB':) 3.
B s FTLA 402123456789, 987654321 .

Few-shot CoT

RERT ORI, R S, 4 AT AEE T TR i BRI =

S T oA S ETAE L )\ I T %+ = R B0

MR B T

AT %, l‘ JBH R HI T A XA iSWi' AN ﬁ( 2.8
FE123456789012; 3. " i’ FATIL BB I = R ANEGE Y, 5210987654321 4L AU FEAE. o FTLAERE

123456789012. 210987654321

UTRXTHXHANEMER, BREEANTX, SHEMMER. BH: X FR: ERN—P—5E%,

Table 9: Prompt that convert English and Chinese to decimal in Words2Num task, ‘XXX’ is a word or numerical
question in the dataset.
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Prompt that convert English into fraction in Words2Num

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question:

Zero-shot XXX Answer:

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question:

Zero-shat CoT XXX Answer: Let's think step by step,

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three over four hundred fifty six Answer:123/456

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three thousand four hundred fifty six over seven hundred eighty nine thousand twelve Answer:123456/789012

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question: one
Few-shot hundred twenty three million four hundred fifty six thousand seven hundred eighty nine over nine hundred eighty seven million six hundred fifty four thousand three hundred
twenty one Answer:123456789/987654321
The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three billion four hundred fifty six million seven hundred eighty nine thousand twelve over two hundred ten billion nine hundred eighty seven million six hundred
fifty four thousand three hundred twenty one Answer:123456789012/210987654321

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question:
XXX Answer:

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three over four hundred fifty six Answer: Let's think step by step, 1. The appearance of the term 'over' in the problem indicates that this is a fraction;2. To the left
of ‘over', ‘four hundred fifty-six' is the denominator, written as 456;3. To the right of ‘over’, ‘one hundred twenty-three' is the numerator, written as 123;4. ‘over' is written as '/';5.
When written as a fraction, the numerator is written first, followed by /', and then the denominator;So the answer is 123/456.

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three thousand four hundred fifty six over seven hundred eighty nine thousand twelve Answer: Let's think step by step, 1. The appearance of the term ‘over' in the
problem indicates that this is a fraction;2. To the left of ‘over', ‘seven hundred eighty-nine thousand twelve' is the denominator, written as 789012;3. To the right of ‘over’, ‘one
hundred twenty-three thousand four hundred fifty-six' is the numerator, written as 123456;4. 'over" is written as '/';5. When written as a fraction, the numerator is written first,
followed by /', and then the denominator;So the answer is 123456/789012.

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three million four hundred fifty six thousand seven hundred eighty nine over nine hundred eighty seven million six hundred fifty four thousand three hundred

Few-shot CoT twenty one Answer: Let's think step by step, 1. The appearance of the term ‘over' in the problem indicates that this is a fraction;2. To the left of ‘over’, 'nine hundred eighty-seven
million six hundred fifty four thousand three hundred twenty-one' is the denominator, written as 987654321;3. To the right of ‘over’, ‘one hundred twenty-three million four hundred
fifty-six thousand seven hundred eighty-nine' is the numerator, written as 123456789;4. ‘over" is written as '/';5. When written as a fraction, the numerator is written first, followed
by '/', and then the denominator;So the answer is 123456789/987654321.

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question: one
hundred twenty three billion four hundred fifty six million seven hundred eighty nine thousand twelve over two hundred ten billion nine hundred eighty seven million six hundred
fifty four thousand three hundred twenty one Answer: Let's think step by step, 1. The appearance of the term ‘over' in the problem indicates that this is a fraction;2. To the left of
‘over', 'two hundred ten billion nine hundred eighty-seven million six hundred fifty-four thousand three hundred twenty-one' is the denominator, written as 210987654321;3. To the
right of ‘over’, 'one hundred twenty-three billion four hundred fifty-six million seven hundred eighty-nine thousand twelve' is the numerator, written as 123456789012;4. ‘over' is
written as '/;5. When written as a fraction, the numerator is written first, followed by '/, and then the denominator;So the answer is 123456789012/210987654321.

The following is a question about how to convert English pronunciation into fractions. Please provide the correct answer based on the numbers in the question. Question:
XXX Answer: Let's think step by step,

Prompt that convert Chinese into fraction in Words2Num

Zero-shot R RET NN, WHREEE R, SHERHER. BH. XX 53
Zero-shot CoT TFRZT N BNSE , WHRIEEE R, SHERKER. BH: XX &5 RN —HE%,
VAR RSE T A scfe o BOm i H, RIS E s, S IEMIRS . BH: WEIPASZ—H = h= 5% 123/456

UL R KT SO O, BRI H e s, SR IERIINA R BH: B ) UTTE 202 b SIS T E TN S5 123456/789012

UAR AT oh SCH A B H L SRR R E b s, i EM AR, BH: UMEN\T-LEAFHANT =0 =32 =T =0 W 1A T+
Few-shot JL %% 123456789/987654321
VUG T o SO Ao SO WG E (b, i EMIM AR, BH: —FEEAMAFTEEA T EANT =0 22— F 0= HEETA

HE AT E -+ %% 123456789012/210987654321

UTFRXFHICRASHER, WREGEHNFL, AHERNER. BH: XX H%E:
VARG T A SO A BN H , WRERE 130, MRS R BH: WEREAYZ—H

VRN, BB ARG 24 T T W TEN AR, T AEAS6; 3 2 AT —
Bk, WAERIHBRS T, W5/, RIS HTERE123/456.

: i[ Héﬂ' SPBE, 1 BH BB T 2
HE123; 4. "/} SE/ 2 5. HHRG

ub f\l*xfr*}u}’bi(m"”il, AR RS S, 4 IR S BH: BT E -t oaZz =T NE LN % WARAT 20— %,
CREE R r2 XA, SR AN 20 ) I B\ TR R ﬁﬂ, BAET89012: 3. X LM A+ ETFNE AN
)&9}% H1E123456; 4. 42’ HIE/ o 5. S EUMNHE, WEBILERSST, B5/, RURSHBE BT R 123456/789012.

BT A SO o B BRI H s, 4 IERI A 5 “f'il MNTFEEAT BN TZE 22— =T =0 N HATEE
Few-shot CoT PR AR B, L ME R T 2 AN, B —ANEG 20 A B MENTEEAN T RANTEE S R e, S

9876543215 3. " 432 ATAN AL F=EW A HANT Lu/\UL'l&h‘f, G1E123456789; 4. "2’ HAE/ ¢ 5. EOAMEUAMHE, W BIA LS ST

FE/, WJa5oRE bl &AL 123456789/987654321 .

VAR A T oh SO R oy MO R L VAR R L (b, 4 ER 2 BH: —FHEFMNTEEATEANT =8 52— F 20 = iR

ALt TE s ARRATB B, L »_LI}EKIJA f' S22 XA, SRR ARG 2. 2 AR THENCNTEEA+ T
WF=f At o, 2109876543215 3, " r2 ATANY —TF S HE AWML HTANE T )T TE—+ 20 1, 51E123456789012; 4. ' 432’ HiE
/5 5y BN, WEBIAERG ST, WS/, RUGE0RE T R 123456789012/210987654321

FRAFHCHRAIFNEE, WREDER P AHERNER. BH: XX EE: URM—P—2E%,

Table 10: Prompt that convert English and Chinese to fraction in Words2Num task, ‘XXX’ is a word or numerical
question in the dataset.
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Prompt of English unit conversion in Unit of Measurement

Zero-shot The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: XXX answer:

The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: XXX answer: Let's think

Zero-shot CoT step by step,

The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: 5900 meters= ?centimeters —answer:
590000 centimeters.

The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: 479 minutes - 630
seconds= ?seconds answer: 28110 seconds.

Few-shot
The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: 7 tons 54 kilogram + 68
kilogram= ?tons ?kilograms answer: 7 tons 122 kilograms.

The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: XXX answer:

The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: 5900 meters= ?centimeter answer:
Let's think step by step, The unit on the right side of the question mark is centimeters. Since 1 meter=100 centimeters, 5900 meters=5900 * 100 centimeters, so the answer is
590000 centimeters.

The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: 479 minutes - 630
seconds= ?seconds answer: Let's think step by step, The unit on the right side of the question mark is seconds. Since 1 minute equals 60 seconds, 479 minutes=479 * 60
seconds=28740 seconds. Because 28740 seconds - 630 seconds=28110 seconds, the answer is 28110 seconds.
Few-shot CoT
The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: 7 tons 54 kilogram + 68
kilogram= ?tons ?kilograms answer: Let's think step by step, The units on the right side of the question mark are tons and kilograms. Since 1 ton=1000 kilograms, 7 tons and 54
kilograms=7 * 1000+54=7054 kilograms. Because 7054 kg+68 kg=7122 kg, and 1 kg=1/1000 tons, 7122 kg=7 tons 122 kg.

The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: XXX answer: Let's
think step by step,

The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: 5900 meters= ?centimeter answer:
Let's think step by step, Firstly, it is necessary to understand the following common knowledge about unit conversion: 1 ton=1000 kilograms; 1 kilogram=1000 grams; 1
gram=1000 milligrams; 1 week=7 days; 1 day=24 hours; 1 hour=60 minutes; 1 minute=60 seconds; 1 second=1000 milliseconds; 1 kilometer=1000 meters; 1 meter=10 decimeters;
1 decimeter=10 centimeters; 1 centimeter=10 millimeters; 1 yuan=10 jiao; 1 jiao=10 cents. The unit on the right side of the question mark is centimeters. Since 1 meter=100
centimeters, 5900 meters=5900 * 100 centimeters, so the answer is 590000 centimeters.

The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: 479 minutes - 630
seconds= ?seconds answer: Let's think step by step, Firstly, it is necessary to understand the following common knowledge about unit conversion: 1 ton=1000 kilograms; 1
kilogram=1000 grams; 1 gram=1000 milligrams; 1 week=7 days; 1 day=24 hours; 1 hour=60 minutes; 1 minute=60 seconds; 1 second=1000 milliseconds; 1 kilometer=1000 meters;
1 meter=10 decimeters; 1 decimeter=10 centimeters; 1 centimeter=10 millimeters; 1 yuan=10 jiao; 1 jiao=10 cents. The unit on the right side of the question mark is seconds. Since
Few-shot CoT 1 minute equals 60 seconds, 479 minutes=479 * 60 seconds=28740 seconds. Because 28740 seconds - 630 seconds=28110 seconds, the answer is 28110 seconds.
with knowledge
The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: 7 tons 54 kilogram + 68
kilogram= ?tons ?kilograms answer: Let's think step by step, Firstly, it is necessary to understand the following common knowledge about unit conversion: 1 ton=1000 kilograms;
1 kilogram=1000 grams; 1 gram=1000 milligrams; 1 week=7 days; 1 day=24 hours; 1 hour=60 minutes; 1 minute=60 seconds; 1 second=1000 milliseconds; 1 kilometer=1000
meters; 1 meter=10 decimeters; 1 decimeter=10 centimeters; 1 centimeter=10 millimeters; 1 yuan=10 jiao; 1 jiao=10 cents. The units on the right side of the question mark are tons
and kilograms. Since 1 ton=1000 kilograms, 7 tons and 54 kilograms=7 * 1000+54=7054 kilograms. Because 7054 kg+68 kg=7122 kg, and 1 kg=1/1000 tons, 7122 kg=7 tons 122 kg.

The following is a question about unit conversion. Please provide the correct answer at the question mark according to the question. question: XXX answer: Let's
think step by step, Firstly, it is necessary to understand the following common knowledge about unit conversion: 1 ton=1000 kilograms; 1 kilogram=1000 grams; 1

gram=1000 milligrams; 1 week=7 days; 1 day=24 hours; 1 hour=60 minutes; 1 minute=60 seconds; 1 second=1000 milliseconds; 1 kilometer=1000 meters; 1 meter=10
decimeters; 1 decimeter=10 centimeters; 1 centimeter=10 millimeters; 1 yuan=10 jiao; 1 jiao=10 cents.

Prompt of Chinese unit conversion in Unit of Measurement

Zero-shot DIFREATRASMNEH, WREBEH, AtASeNERER. BH: XX &R
Zero-shot CoT PUIFRXTRAMLOEE, WREEE, SthASANERSER. BH: XX &R RN BE%,

UUF KT A H , AR H , A S A EM& R, BH. 5900K=2 J#2K 2% 590000/ K

PAF KT AL AR L, AIRIERE 45t S AL EM A 4. B 479508 - 63080 = o8bh 5%, 281108040
Few-shot

DU KT AL A H, WHRIERE R, gl il SN IEMT R, BH: TM54T 5 + 68T 3 = M2 T3 7
DIFRXT RAMAAMBE, HRERE, Sl ISLNERER. BH: XX ER:

DUFRSET A SEAMM H, WA, 4t S AL IEME . H: 5900K=? B %% iERAT b0, WS AR, BT 1K=100/E
XK, BTLAB900K=5900+ 100/ K, T LA % £590000 K o

+ THE122F 5

PUF KT AL AR F, R R, 2t ) S AR IEM B S BH: 4799080 - 630804 = 2fbih
T 1 =608, k47950 Bh=479%60Fb 4=2874080 8. LK 28740F04h-630F0#h=2811080%h,  FTLA%

A AARAT LB, S A SR R,
FAE28110F 4.

Few-shot CoT
UUFRRT LA H, WIS H , 45t SR IEmME SR, BH. TH54T 3 + 68T = 22T o 5% iRaRAT— DI, ) S i S q R
FTF5E, BT Ui=1000T 5, 754 T 50=7%1000+54=7054 F 5. K R7054 T 5i+68 T 5i=7122F %, H1T5=1/10000, FFLA7122F 5i=7mi122F 5.

DITFRRTBAAMBH, WREBH, SHITENERER. BH: XX FR: iLRN0-S—PE%,

SRR , MR, ARSI ER R, B 5900K=? JEK 2% iRIRAT BB, R TR R W A A g
1TF5E=1000%8; 158=1000%&50; 1E=TK; 1R=24/hif; 1NBF=60504: 1538h=60F04h; 1EbEP=1000 1TK=1000K; 1K=1041K: 147K=10/HXK;

VHEA=10%EK: 170=104f1; 1M=1050 8. WS4 DR A2 DK, B3 R=100/8K, it LA59002K=5900+100 K,

LR T ALEARIRE E , WIRIERE , A S A IER A R BEH 479500 - 630FbED = oRbEh . iRJRATb b 4 T 74

H: 1i=1000-F 1F5=1000%8; 158=1000%&50; 1=TK; 1R=24/Mif; I/NE=6050%0: 1080=60808k; 1RV ER=1000%F0; 1FK=1000K; 1K=10%rXK;
V7 oK=10M0K; EDR=10%K: 170=104f1: UM=10704%. -S4 DR R0 eh, T 12 Eh=60804h, k4795 bh=479%60F04h=28740F 4. LK }928740F04h-630
Feh=28110F0p,  FT A% 542281108040

P ZHE590000 K o

Few-shot CoT
with knowledge

DA RSETAMAA MM H , R H , i S IEE R, BH: TRS4AT 5 + 68T 5 = 2T AT 25 0%, WM T T
AL 1E=1000F 5; 1F-5=1000%; 156=1000%55; UH=7K; 1RK=24/NiF; UN=60%04D: 15-80=60F0%0; 1EEI=1000%80; 1T K=1000%; 1K=10%r
Koo 1ApAR=10M0K: UHDR=1098K: 16=10611; 1ff=10508%, RS ATMM RARMAT 50, T 1i=1000T5, L7564 T 5=7%1000+54=7054F 5&. [K}7054F
WA68 T R=T122F 5, H1T5=1/10000, FfLA7122F 5i=70122F 5.

UTRXTRAFMHBE, HREBE, SHASAHERSR. BH: {question) #R: ILRMI—H—FBE, BRBET R THRAELIEN: 106
=1000F5%; LFFE=100038; 13E=1000%E3T; IA=TR; 1R=24/Mif: LINN=605)6; 158h=60708h: LPHI=10002EH: 1THK=1000K: LK=1041K: 14pK=10EK:
1EDR=102K: 178=10/: 1f=105r8k.

Table 11: Prompt of English and Chinese unit conversion in Units of Measurement task, ‘XXX’ is a word or
numerical question in the dataset.
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Zero-shot

Zero-shot
CoT

Few-shot

Few-shot
CoT

Zero-shot

Zero-shot
CoT

Few-shot

Few-shot
CoT

Prompt of calculate English Math Problems of MWP

The following are questions containing unit and numerical calculations. Please provide the correct answers based on the questions.
Question: XXX Answer :

The following are questions containing unit and numerical calculations. Please provide the correct answers based on the questions.
Question: XXX Answer: Let's think step by step,

The following are questions containing unit and numerical calculations. Please provide the correct answers based on the questions. Question:
Mike picked 7 apples , Nancy picked 3 apples , and Keith picked 6 apples and 4 pears , at the farm . How many apples were picked in total ?
Answer: 16.

The following are questions containing unit and numerical calculations. Please provide the correct answers based on the questions. Question:
Tammy drove 55 miles in one hour. At that rate, how far can she drive in 36 hours? Answer: 1980.

The following are questions containing unit and numerical calculations. Please provide the correct answers based on the questions. Question: A
trivia team had 15 members total, but during a game 6 members didn't show up. If each member that did show up scored 3 points, how many
points were scored total? Answer: 27.

The following are questions containing unit and numerical calculations. Please provide the correct answers based on the questions.
Question: XXX Answer:

The following are questions containing unit and numerical calculations. Please provide the correct answers based on the questions. Question:
Mike picked 7 apples , Nancy picked 3 apples , and Keith picked 6 apples and 4 pears , at the farm . How many apples were picked in total ?
Answer: Let's think step by step, Due to Mike having 7 apples, Nancy having 3 apples, and Keith having 6 apples, there are a total of 7+3+6=16
apples picked.

The following are questions containing unit and numerical calculations. Please provide the correct answers based on the questions. Question:
Tammy drove 55 miles in one hour. At that rate, how far can she drive in 36 hours? Answer: Let's think step by step, Tammy can drive 55
miles per hour, with a total distance of 36 hours, totaling 55 * 36=1980 miles. The answer is that it can drive 1980 miles.

The following are questions containing unit and numerical calculations. Please provide the correct answers based on the questions. Question: A
trivia team had 15 members total, but during a game 6 members didn't show up. If each member that did show up scored 3 points, how many
points were scored total? Answer: Let's think step by step, There are a total of 15 members in the team, and 6 members did not appear,
indicating the presence of 9 members from 15-6. Each member who appears has 3 points, so a total of 9 members scored 9 * (15-9)=27 points,
and the answer is 27 points.

The following are questions containing unit and numerical calculations. Please provide the correct answers based on the questions.
Question: XXX Answer: Let's think step by step,

Prompt of calculate Chinese Math Problems of MWP
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Table 12: Prompt of calculate English and Chinese math problems of MWPs, ‘XXX is a question in the dataset.
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Prompt of calculate Chinese Math Problems of SUANJING
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Table 13: Prompt of calculate the modern version of mathematical problems of SUANJING, ‘XXX’ is a question in
the dataset.
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Zero-shot Zero-shot CoT Few-shot Few-shot CoT

ZH EN ZH EN ZH EN ZH EN

ChatGLM-6B Num2Words

Easy 37.75 8.25 39.75 1.00 25.25 6.25 16.00 4.25
Medium 28.75 6.50 22.75 1.50 20.00 7.75 7.00 450
Hard 7.50 2.00 3.75 0.00 5.00 1.25 1.25 1.00

ChatGLM-6B Words2Num

Easy 64.00 35.25 59.00 36.25 47.75 20.50 54.50 38.50
Medium 75.50 50.25 59.75 40.25 70.25 45.75 55.50 32.50
Hard 17.75 15.50 4.25 2.75 20.75 21.75 14.75 9.50

ERNIE-Bot-turbo Num2Words

Easy 46.75 20.00 41.75 11.50 47.25 54.50 31.00 45.50
Medium 39.00 12.25 28.50 8.75 48.25 44.75 33.25 36.75
Hard 13.75 15.50 9.00 11.00 18.50 23.75 11.00 26.50

ERNIE-Bot-turbo Words2Num

Easy 76.75 45.25 72.50 28.25 80.50 31.50 72.00 63.50
Medium 74.75 57.00 66.25 29.50 87.00 67.75 76.00 51.00
Hard 23.00 24.25 21.75 13.50 42.25 42.00 36.75 36.50

ChatGLM-Turbo Num2Words

Easy 43.00 50.00 46.00 43.75 59.25 47.50 43.00 43.75
Medium 39.25 41.75 38.75 35.25 45.75 42.00 32.25 30.00
Hard 13.00 22.25 14.00 15.50 22.25 42,50 25.25 22.00

ChatGLM-Turbo Words2Num

Easy 95.75 85.50 69.25 56.75 96.25 71.50 84.25 82.00
Medium 80.50 61.25 53.00 40.00 88.50 73.50 62.50 38.50
Hard 24.50 32.25 18.50 21.50 49.25 51.25 56.75 42.75

Table 14: The accuracy performance of models ChatGLM-6B, ERNIE-Bot-turbo, and ChatGLM-Turbo in different
difficulty levels of Num2words and Words2Num tasks.
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Zero-shot Zero-shot CoT Few-shot Few-shot CoT

ZH EN ZH EN ZH EN ZH EN

Llama2-7B Num2Words

Easy 13.50 20.00 8.75 13.25 25.00 57.25 10.00 34.50
Medium 12.50 18.50 9.50 12.75 21.50 44.75 7.50 23.75
Hard 0.50 6.25 1.00 4.00 5.00 28.25 1.25 17.00

Llama2-7B Words2Num

Easy 32.00 17.25 20.50 24.00 21.25 27.00 21.50 39.25
Medium 27.00 30.50 14.00 28.25 39.00 68.50 17.00 29.75
Hard 4.75 8.50 2.50 12.25 10.75 43.25 15.75 27.75

Llama2-13B Num2Words

Easy 18.50 43.75 6.75 17.00 45.75 40.75 2.75 20.25
Medium 19.50 37.00 7.75 15.00 33.00 52.75 4.25 17.50
Hard 5.50 14.75 1.00 4.50 12.25 43.75 1.50 14.75

Llama2-13B Words2Num

Easy 25.00 22.25 12.75 14.75 35.00 44.75 48.50 33.75
Medium 27.00 20.50 13.25 10.50 62.50 76.50 33.75 31.50
Hard 9.75 13.00 2.25 3.25 20.75 47.50 20.50 27.75

Llama2-70B Num2Words

Easy 37.25 36.75 10.50 26.25 36.75 45.00 9.75 45.25
Medium 32.75 45.50 8.25 17.25 33.00 54.75 6.50 48.50
Hard 15.75 32.00 6.75 10.75 16.50 35.75 4.25 12.00

Llama2-70B Words2Num

Easy 41.00 60.75 32.25 11.50 45.00 57.75 28.75 8.50
Medium 38.00 62.75 27.00 21.00 38.75 67.75 19.75 23.75
Hard 15.75 37.25 3.50 16.25 16.75 35.25 3.00 20.50

Table 15: The accuracy performance of models Llama2-7B, Llama2-13B and Llama2-70B in different difficulty
levels of Num2words and Words2Num tasks.
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