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from transformers import TokenClassificationPipeline
class BellmanFordTokenClassificationPipeline(TokenClassificationPipeline):
def __init__(self,**kwargs):
import numpy
super () . __init__(*xkwargs)
x=self .model.config.label2id
y=[k for k in x if not k.startswith("I-")]
self.transition=numpy.full((len(x),len(x)) ,numpy.nan)
for k,v in x.items():
if k.startswith("B-"):
self.transition[v,x["I-"+k[2:]1]1]=0
else:
for j in [k]l+y if k.startswith("I-") else y:
self.transition[v,x[j]]1=0
def check_model_type(self,supported_models):
pass
def postprocess(self,model_outputs,**kwargs):
import numpy
if "logits" not in model_outputs:
return self.postprocess(model_outputs[0],**xkwargs)
m=model_outputs["logits"] [0] .numpy ()
e=numpy . exp (m-numpy .max (m,axis=-1,keepdims=True))
z=e/e.sum(axis=-1,keepdims=True)
for i in range(m.shape[0]-1,0,-1):
m[i-1]+=numpy.nanmax(m[i]+self.transition,axis=1)
k= [numpy .nanargmax (m[0]) ]
for i in range(1,m.shape[0]):
k.append (numpy . nanargmax (m[i]+self.transition[k([-1]]))
m=model_outputs["offset_mapping"] [0].tolist ()
w=[{"entity":self.model.config.id2label[j],"start":s,"end":e,"score":z[i,j]l}
for i,((s,e),j) in enumerate(zip(m,k)) if s<e]
if kwargs.get("aggregation_strategy") not in {"none",None}:
for i,t in reversed(list(enumerate(w))):
p=t.pop("entity")
if p.startswith("I-"):
wli-1] ["score"]=min(w[i-1] ["score"],t["score"])
wl[i-1] ["end"]=w.pop(i) ["end"]
elif p.startswith("B-"):
t["entity_group"]l=p[2:]
else:
t["entity_group"]=p
for t in w:
t["text"]=model_outputs["sentence"] [t["start"]:t["end"]]
return w

1: BellmanFordTokenClassificationPipeline
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YCFAkdH 1 | 79.33/80.70 /80.01 | 72.95/ 68.28 / 70.54
7L | 75.46/72.59/74.00 | 69.02/60.76 / 64.63
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from transformers import pipeline,AutoTokenizer

from transformers.utils import cached_file
task,model="upos","KoichiYasuoka/Xunzi-Qwenl.5-4B-upos"
nlp=pipeline(task,model,trust_remote_code=True,aggregation_strategy="simple")
m=cached_file(model, "oldmerges.txt")
nlp.tokenizer=AutoTokenizer.from_pretrained(model,merges_file=m)

print (nlp ("PU-FIAE"))
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7% 3: HAGE Swallow € 7 )V DRF1 5 X)) ¥ 7 fEEE (Precision / Recall / F1)

(a) Swallow-MS-7b-v0.1
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YSCFAbdH ) | 76.99/77.61/77.30 | 59.18 /59.13 /59.15
7L | 79.05/76.78 1 77.90 | 68.05/59.31/63.38
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from transformers import MistralModel,MistralPreTrainedModel
from transformers.modeling_outputs import TokenClassifierOutput
class MistralForTokenClassification(MistralPreTrainedModel):
def __init__(self,config):
from torch import nn
super () .__init__(config)
self.num_labels=config.num_labels
self .model=MistralModel (config)
if getattr(config,"classifier_dropout",None) is not None:
classifier_dropout=config.classifier_dropout
elif getattr(config,"hidden_dropout",None) is not None:
classifier_dropout=config.hidden_dropout
else:
classifier_dropout=0.1
self.dropout=nn.Dropout(classifier_dropout)
self.classifier=nn.Linear(config.hidden_size,config.num_labels)
self.post_init()
def get_input_embeddings(self):
return self.model.embed_tokens
def set_input_embeddings(self,value):
self .model.embed_tokens=value
def forward(self,input_ids=None,past_key_values=None,attention_mask=None,
position_ids=None,inputs_embeds=None,labels=None,use_cache=None,
output_attentions=None,output_hidden_states=None,return_dict=None):
if return_dict is None:
return_dict=self.config.use_return_dict
transformer_outputs=self.model (input_ids,past_key_values=past_key_values,
attention_mask=attention_mask,position_ids=position_ids,
inputs_embeds=inputs_embeds,use_cache=use_cache,
output_attentions=output_attentions,
output_hidden_states=output_hidden_states,return_dict=return_dict)
hidden_states=transformer_outputs[0]
hidden_states=self.dropout(hidden_states)
logits=self.classifier(hidden_states)
loss=None
if labels is not None:
from torch import nn
loss_fct=nn.CrossEntropyLoss()
loss=loss_fct(logits.view(-1,self.num_labels),labels.view(-1))
if not return_dict:
output=(logits,)+transformer_outputs[2:]
return ((loss,)+output) if loss is not None else output
return TokenClassifierOutput(loss=loss,logits=logits,
hidden_states=transformer_outputs.hidden_states,
attentions=transformer_outputs.attentions)

2: MistralForTokenClassification
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small (O0M) | 92.33/92.31/92.32 | 76.27/75.60/75.93
medium (310M) | 92.92/92.99/92.95 | 79.27/77.32/78.28
large (717M) | 93.52/93.59/93.55 | 81.07/78.45/79.74
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GPU IZHE D Y & 2\, fi] & 2 HARGEHSCF GPT2 € 7V A TRIDALSH D ) % esupar?¥
E FEEEWHEHAL UDVTCF 2 —= v 7' L TA & 2 A, UAS (Unlabeled Attachment Score)*
LAS (Labeled Attachment Score) * MLAS (Morphology-aware Labeled Attachment Score)!>!
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# 5: gpt2-+-japanese-upos DR O 32 1F ML (Precision / Recall / F1)

UAS LAS MLAS
small | 93.95/93.93/93.94 | 93.13/93.11/93.12 | 78.00/78.11/78.05
medium | 94.12/94.19/94.16 | 93.15/93.23/93.19 | 78.80/78.99 / 78.90
large | 94.91/94.97/94.94 | 94.05/94.12/94.08 | 80.74 / 80.92 / 80.83
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