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Abstract: The emergence of large language models (LLMs) has a widespread impact on natural language processing. Studies have
shown that the LLMs have excellent Zero-shot and Few-shot capabilities in various downstream tasks, but the evaluation of the se-
mantic analysis capabilities of the LLMs is still lacking. Therefore, based on three subtasks in Chinese frame semantic analysis: frame
identification, argument identification, and role identification, this paper evaluates the semantic analysis capabilities of three LLMs,
namely ChatGPT, Gemini, and ChatGLM, on the CFN2.0 dataset under Zero-shot and Few-shot settings, and compares them with the
current BERT-based SOTA model. In the frame identification task, the accuracy of the LLMs is only 0.04 lower than that of the SOTA
model. However, in the argument identification and role identification task, the performance of the LLMs is suboptimal, with F1
scores differing by 0.13 and 0.39, respectively compared to the SOTA model. The above results show that although the LLMs have
certain frame semantic analysis capabilities, further improving the semantic analysis capabilities of LLMs is still a challenging work.
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Fig. 1 Example of frame semantic analysis
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Table 1 Main results in Zero-shot settings
o FI Al RI
Acc Precision Recall F1 Precision Recall F1
SOTA 0.74 0.908 3 0.828 8 0.866 8 0.595 8 0.574 1 0.584 7
ChatGPT 0.66 0.4757 0.803 8 0.597 6 0.130 2 0.2105 0.160 9
Gemini 0.66 0.8429 0.5570 0.6708 0.167 5 0.263 2 0.204 7
ChatGLM2 0.14 0.390 0 0.148 1 0.2147 0.009 0 0.022 6 0.0129
K2 Fewshot xR TFTe £ L RIKLER
Table 2 Main results in Few-shot settings
o FI Al RI
Acc Precision Recall F1 Precision Recall F1
SOTA 0.74 0.908 3 0.828 8 0.866 8 0.595 8 0.574 1 0.584 7
ChatGPT 0.70 0.055 3 0.679 7 0.6113 0.1754 0.150 1 0.1619
Gemini 0.70 0.7300 0.7392 0.734 6 0.222 2 0.1805 0.199 2
ChatGLM2 0.36 0.3730 0.7418 0.496 4 0.064 3 0.165 4 0.092 6

Y 5 ) F3 4 (Few-shot & 5t ) iR .

SC Y 45 R W], RO A o 07 B AR B R
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e SN, S o3 B K8 2 6 R T R R AE R X
Ir M AR 55 B R2 0, B AT o3 A A e 4 7 K 3 5

T DL R T SR A 1) R Tk SR A A R R AR AR
FE AN [7) 1 2 7 A5 B A A T v A5 1 A S 56 445
U3 5(Zero-shot 375 5 ) F1 4 6 (Few—shot 5% ) .

H S 56 45 5 mT D, B 0 R 4k 4 5] S,
FFA e faE M & th KOs AL A HE 283 S 4y
Brfg 71, HOXF T — 2 2 5 i 3/ g B AL (4
ChatGLM2) , # £ 2 H#E FE M B N E AT
P X WAR B T KT R A HE R 1R S5 B RE
T BB

%3 Zero—shot¥x T AR B AL B2 B0 R4 R

Table 3 Results of different positional information of target word in Zero-shot settings

. EATIA FI Al RI
T . — —
(VAR SS Acc Precision Recall F1 Precision Recall F1
w 0.54 04821 0.749 4 0.586 7 0.0351 0.060 2 0.044 3
ChatGPT
= 0.66 0.4757 0.803 8 0.597 6 0.062 5 0.082 7 0.0712
— w 0.54 0.6413 0.6810 0.660 6 0.167 5 0.263 2 0.204 7
Jeminit
= 0.66 0.8429 0.557 0 0.670 8 0.143 5 0.255 6 0.183 8
i 0.14 0.3152 0.0734 0.1191 0.005 2 0.007 5 0.006 2
ChatGLLM2
= 0.10 0.3900 0.148 1 0.214 7 0.009 0 0.022 6 0.0129
#4 Few-shot 75 T RE B AR BAZ LRI R
Table 4 Results of different positional information of target word in Few-shot settings
" ERGIA FI Al RI
A . — -
VAR Acc Precision Recall F1 Precision Recall F1
ChatGPT w 0.70 0.528 4 0.696 2 0.601 4 0.100 7 0.105 3 0.1029
_hat(s
= 0.64 0.555 3 0.6797 0.6113 0.107 4 0.097 7 0.102 3
Germini w 0.70 0.759 8 0.708 9 0.733 5 0.222 2 0.180 5 0.199 2
semini
= 0.68 0.7300 0.739 2 0.734 6 0.167 9 0.1729 0.170 4
) i 0.32 0.3730 0.741 8 0.496 4 0.050 2 0.1128 0.069 4
ChatGLLM2
P 0.30 0.379 6 0.668 4 0.484 2 0.064 3 0.1654 0.092 6
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Table 5 Results on the use of Chain-of-Thought in Zero-shot settings
ST FI Al RI
i X
Y% Acc Precision Recall F1 Precision Recall Fl
i 0.52 0.5124 0.627 8 0.564 3 0.117 2 0.225 6 0.154 2
ChatGPT
= 0.66 0.4757 0.803 8 0.597 6 0.130 2 0.210 5 0.160 9
Gemini w 0.52 0.8429 0.597 5 0.6708 0.167 5 0.263 2 0.204 7
emint
= 0.66 0.641 3 0.6810 0.660 6 0.146 3 0.180 5 0.1616
w 0.10 0.390 0 0.073 4 0.2147 0.009 0 0.022 6 0.0129
ChatGLLM2
= 0.14 0 0 0 0 0 0
F6 Fewshotx FTHEALHEMEIINGERLER
Table 6 Results on the use of Chain-of-Thought in Few-shot settings
A FI Al RI
i .
piski Acc Precision Recall F1 Precision Recall Fl
ChatGPT w 0.62 0.473 6 0.739 2 0.577 4 0.154 4 0.1579 0.156 1
_hat(s
= 0.70 0.555 3 0.679 7 0.6113 0.1754 0.150 4 0.1619
Gemini wH 0.62 0.7300 0.739 2 0.734 6 0.222 2 0.180 5 0.199 2
semint
= 0.70 0.591 3 0.807 6 0.682 7 0.167 9 0.1729 0.170 4
= 0.32 0.339 2 0.783 5 0.473 4 0.064 3 0.1654 0.092 6
ChatGLM2
pos 0.36 0.3730 0.7418 0.496 4 0.034 0 0.037 6 0.0357
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Fig. 3 The distribution of the number of times that LLMs
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