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Can you decipher these ancient Egyptian signs?

sU™\oaa — 18
Uesn™gg — 16
Uhmemsmes — 4]
myufffefs — 4
ouUogfle — 17

ahsufee — 60
Nem faue — 100
uNgus — 12
flBosgmas — 4
BmLomee — 26

Three-level Concept Learning and Generalization
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Our contributions:

- We present HINT, a minimal yet comprehensive
benchmark for systematic generalization w.r.t.
perception, syntax, and semantics.

- Current neural networks, including Transformer
and LLMs, struggle on HINT and the gap to
human performance is considerable.

- Simply increasing model and dataset size does
NOT lead to better generalization in HINT.

Code & dataset: https://liging-ustc.github.io/HINT

HINT: Handwritten arithmetic with Integers
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Image Inputs

Experimental Results

Model Variant ) | SS LS SL LL Avg.
GRU w/oatt 61.3+1.4 533+1.7 305+£1.2 92402 11.9£05 33.2£09
w/ att 66.7+2.0 58.7+22 33.1+42.7 94403 12.841.0 359+1.6
LSTM w/oatt  80.0+5.7 762474 557482 10.9+0.6 19.8+2.6 48.6+4.9
w/ att 83.9+09 79.740.8 62.0+25 11.2401 21.0+0.8 51.5+1.0
vanilla 209404  9.310.2 5.7+0.3 1.5+0.3 2.940.5 8.3+0.3
Transformer rel. 86.2+409 83.1+1.3 60.1+2.3 10.9+0.2 19.44+0.5 51.74+1.0
rel.uni. 88.4+1.3 86.0+1.3 62.5+41 109+02 19.0+1.0 53.1+1.6
Symbol Inputs
Model Variant I SS LS SL LL Avg.
GRU w/oatt 74.9+1.6 68.1+05 42.1+1.9 10.5+0.2 14.0+0.8 41.3+0.6
w/ att 76.2+0.6 69.5+0.6 42.8+1.5 10.5+02 15.1+412 42.5+0.7
LSTM w/oatt 843+52 79.6£6.0 63.7+6.1 11.7+03 22.1+1.4 523438
w/ att 929+14 909+1.1 749415 121402 243403 58.9+0.7
vanilla ~ 93.9+0.3 91.0£0.5 332412 11.5+0.1 11.540.7 474404
Transformer rel. 96.6+0.3 95.1+04 72.1+1.5 11.8402 22.34+0.6 59.4+0.5
rel. uni. 98.0+0.3 96.8+0.6 78.2+2.9 11.7+03 224+1.1 61.5+0.9
GPT3 0-shot 19.0 9.0 3.0 10.0 2.0 8.6
0-CoT 42.0 36.0 5.0 49.0 6.0 27.6

Scaling laws w.r.t. model and dataset
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https://liqing-ustc.github.io/HINT

