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Motivations

● Math word problems (MWPs) a well-defined task to diagnose the ability of intelligent 
systems to perform numerical reasoning

● However, most existing datasets focus on the textual only setting 
● Tables, widely distributed in documents, contain rich structured information

Deep Neural Solver for Math Word Problems, EMNLP 2017



Sandwich sales

Shop Tuna Egg salad

City Cafe 6 5

Sandwich City 3 12

Express Sandwiches 7 17

Sam's Sandwich Shop 1 6

Kelly's Subs 3 4

Question: As part of a project for health class, Cara surveyed local 
delis about the kinds of sandwiches sold. Which shop sold fewer 
sandwiches, Sandwich City or Express Sandwiches?
Options: (A) Sandwich City (B) Express Sandwiches
Answer: (A) Sandwich City
Solution: 
Add the numbers in the Sandwich City row. Then, add the numbers in 
the Express Sandwiches row.
Sandwich City: 3 + 12 = 15. Express Sandwiches: 7 + 17 = 24.
15 is less than 24. Sandwich City sold fewer sandwiches.

square beads $2.97 per kilogram

oval beads $3.41 per kilogram

flower-shaped beads $2.18 per kilogram

star-shaped beads $1.95 per kilogram

heart-shaped beads $1.52 per kilogram

spherical beads $3.42 per kilogram

rectangular beads $1.97 per kilogram

Question: If Tracy buys 5 kilograms of spherical beads, 4 kilograms of 
star-shaped beads, and 3 kilograms of flower-shaped beads, how much 
will she spend? (unit: $)
Answer: 31.44
Solution: 
Find the cost of the spherical beads. Multiply: $3.42 × 5 = $17.10.
Find the cost of the star-shaped beads. Multiply: $1.95 × 4 = $7.80.
Find the cost of the flower-shaped beads. Multiply: $2.18 × 3 = $6.54.
Now find the total cost by adding: $17.10 + $7.80 + $6.54 = $31.44. 
She will spend $31.44.

38,431 Problems 37,644 Tables2 Tasks 12.9/54 Avg/Max cells35,442 Solutions

We propose TabMWP, the first Math Word Problem dataset with Tabular contexts.



Formats of TabMWP



Comparison to existing datasets
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We propose PromptPG, the first work that learns to select in-context examples 
for few-shot GPT-3 as the Prompt via reinforcement learning (Policy Gradient).
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PromptPG: the Algorithm



  
PromptPG largely reduces the randomness from the random selection of in-context 
examples and gains an improvement of 5.31% over random selection, without any 
designed heuristics.



▷ In-context example (ID: 13974)

Table: 
heart-shaped beads | $3/kilogram
rectangular beads | $2/kilogram
spherical beads | $2/kilogram
oval beads | $2/kilogram
Question: Rebecca bought 2.5 kilograms of oval beads. How much did she spend? (Unit: $) 
Answer: 
(Step 1) Find the cost of the oval beads. Multiply the price per kilogram by the number of 
kilograms. 
(Step 2) $2 × 2.5 = $5 
(Step 3) She spent $5. The answer is 5.

▷ Test example (ID: 17417) 

Table: 
[TITLE]: Birthday party
Activity | Parents | Children
Singing | 14 | 20
Eating cake | 5 | 10
Jumping rope | 16 | 20
Swimming | 16 | 19
Playing tag | 4 | 9
Question: At Josie’s birthday party, children and parents celebrated by participating in some 
activities. How many more children than parents are playing tag? (Unit: children) 
Answer: 

PromptPG prefers examples with multiple 
reasoning steps and similar abilities in 
mathematical reasoning to the test example.

The nearest neighbor search strategy selects the “superficially” 
similar examples to the test example.

(Step 1) To find the difference between the number of children and parents playing tag, 
subtract the number of parents from the number of children. 
(Step 2) 9 - 4 = 5 
(Step 3) There are 5 more children than parents playing tag. The answer is 5.

The prediction follows the similar reasoning 
steps and arrives at the correct answer.



▷ In-context example (ID: 18429)

Table:
[TITLE]: Children’s weights (lbs)
Stem | Leaf
1 | 7
2 | 4
3 |
4 |
5 | 2, 2, 8
6 | 6
Question: Dr. Thornton, a pediatrician, weighed all the children who recently visited her office. 
How many children weighed exactly 52 pounds? (Unit: children)
Answer: (Step 1) For the number 52, the stem is 5, and the leaf is 2. Find the row where the stem is 
5. In that row, count all the leaves equal to 2. (Step 2) You counted 2 leaves, which are blue in the 
stem-and-leaf plot above. (Step 3) 2 children weighed exactly 52 pounds. The answer is 2.

▷ Test example (ID: 17417) 

Table: 
[TITLE]: Birthday party 
Activity | Parents | Children
Singing | 14 | 20
Eating cake | 5 | 10 
Jumping rope | 16 | 20
Swimming | 16 | 19
Playing tag | 4 | 9
Question: At Josie’s birthday party, children and parents celebrated by participating in some 
activities. How many more children than parents are playing tag? (Unit: children) 
Answer: 

The nearest neighbor search strategy 
selects semantically similar examples to 
the test example.

               (Step 1) For the activity “Playing tag”, the stem is 4, and the leaf is 9. Find the row 
where the stem is 4. In that row, count all the leaves equal to 9. (Step 2) You counted 9 leaves, 
which are blue in the stem-and-leaf plot above. 9 children are playing tag. The answer is 9. 

The prediction follows the wrong reasoning 
steps and arrives at the wrong answer.
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