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{BRi&Transformerfiil SRR k= @idpytorch &£ S 70 FENLET

logits = torch.randn(2,3,4)
# batch size=2, sequence len=3, vocab size=4 EEFERK/\

ETE BT BELE—Label B3 it& loss, Label MiZzE— BRNINE, &/JVE
NiZ20, wmAE Rvocab size4 ; sizelliZgbatch sizexsequence length x vocab
size, ARN—MRIFRT HilLabeld E—1T 8215, {EthERE HIMLabel 2— M,

pytorchHth 32 3589

BATETRANE—FMER REE £13
label = torch.randint(0,4,(2,3))

XPMEEMER BIXE—1EAN 5—MuE L F#E— wordiLabel, X Label Ff
2 X7 EHIE 7 BlRRANERS]

BT LogitsA TLabelZfa, FAIMUE RETTNAY B IRESTARE 2 BIAY R XUERY —Moss



BTk £& fEpytorch 1 EAE XX loss

BR:

|e pytorch cross entropy

Q2B QAR DWR SHE (82 IR

R EL 286,000 LR (FAT 0.38 #)

https://pytorch.org » docs » stable > generated v EiFILTT

CrossEntropyLoss — PyTorgh 1.10.0 documentation
This criterion computes the cross entropy loss between input and target. It is useful when
training a classification problem with C classes.

£pytorch1.105f H—"1 2L MY torch.nn.CrossEntropyLoss

Docs > torch.nn > CrossEntropyLoss

CROSSENTROPYLOSS

CLASS torxch.nn.CrossEntropyloss(weight=None, size_average=None, ignore_index=- 100,
reduce=None, reduction="mean ', l1abel_smoothing=0.0) [SOURCE]

This criterion computes the cross entropy loss between input and target.

It is useful when training a classification problem with C classes. If provided, the optional argument weight should
be a 1D Tensor assigning weight to each of the classes. This is particularly useful when you have an unbalanced
training set.

The input is expected to contain raw, unnormalized scores for each class. input has to be a Tensor of size either

(minibatch, C) or (minibatch, C,d,,ds, ...,dg) with K > 1 for the K-dimensional case. The latter is
useful for higher dimension inputs, such as computing cross entropy loss per-pixel for 2D images.

XaE—"class, HITATUE—T X1 classtiEmS:

CROSSENTROPYLOSS Crosenuopyios
CLASS toxch.nn.CrossEntropyloss(weight=None, size_average=None, ignore_index=- 100,
reduce=None, reduction="mean ', label_smoothing=0.0) [SOURC E
AN i

This criterion computes the cross entropy loss between input and target.

AIAEE!:

CrossEntropylLoss



@& pytorch.org/docs/stable/_modules/torch/nn/modules/loss.html#CrossEntropyLoss h % &

ling TaiEzR ETE B W pytorch/tensorflow /. AutoDraw Hith B

>>> input = torch.randn(3, 5, requires_grad=True)
>>> target = torch.randn(3, 5).softmax(dim=1)

>>> output = loss(input, target)

>>> output.backward()

_constants__ = ['ignore_index', 'reduction', 'label_smoothing']
ignore_index: int
label_smoothing: float

def __init__(self, weight: Optional[Tensor] = None, size_average=None, ignore_index:
int = -100,
reduce=None, reduction: str = 'mean’', label_smoothing: float = 0.0) ->
None: x
super(CrossEntropyLoss, self).__init__(weight, size_average, reduce, reduction)
self.ignore_index = ignore_index
self.label_smoothing = label_smoothing

def forward(self, input: Tensor, target: Tensor) -> Tensor:
return F.cross_entropy(input, target, weight=self.weight,
ignore_index=self.ignore_index, reduction=self.reduction,
label_smoothing=self.label_smoothing)

class MultilLabelSoftMarginLoss(_WeightedLoss):
r"""Creates a criterion that optimizes a multi-label one-versus-all
loss based on max-entropy, between input :math:'x' and target :math:'y’ of size

crossEntropylLoss 5L i — T a3
BT init RIEEA—ESH, RBRWE—T;

sAETEforwardsh HARYIEZ F.cross_entropy

def __init__(self, weight: Optional[Tensor] = None, size_average=None, ignore_index:
int = -100,
reduce=None, reduction: str = 'mean', label_smoothing: float = 0.0) ->
None:
super(CrossEntropylLoss, self)._ _init__(weight, size_average, reduce, reduction)
self.ignore_index = ignore_index
self.label_smoothing = label_smoothing

def forward(self, input:_Tensor, target: Tensor) -> Tensor:
return F.czoss_entro;y(input, target, weight=self.weight,

ignore_index=self.ignore_index, reduction=self.reduction,
label_smoothing=self.label_smoothing)

Xiclass EE—TEEME, HE RRARNEE—TRE, XTREME

torch.nn.functional Fi&F.cross_entropy

oK RElopi RE BEENSH BEHARER



CROSSENTROPYLOSS !

CLASS torxch.nn.CrossEntropylLoss(weight=None, size_average=None, ignore_index=- 100,
reduce=None, reduction="'mean’, label_smoothing=0.0) [SOURCE]

This criterion computes the cross entropy loss between input and target.
It is useful when training a classification problem with C classes. If provided, the optional argument weight should
be a 1D Tensor assigning weight to each of the classes. This is particularly useful when you have an unbalanced

training set.

The input is expected to contain raw, Ynnormalized scores for each class. input has to be a Tensor of size either
(minibatch, C) or (minibatch,C,d,ds, ...,dg) with K > 1 for the K-dimensional case. The latter is
useful for higher dimension inputs, such as computing cross entropy loss per-pixel for 2D images.

EEik

i/generated/torch.nn.CrossEntropyLoss.html h % & N
£ B3 W% 3 pytorch/tensc flow /. AutoDraw 5 m2esx 19
>N I . R , ,
sonl=,  ifreduction = ‘mean’;
Lz,y) = N . . g .
> n_iln, ifreduction = ‘sum’.

* NOTE

The performance of this criterion is generally better when target contains class indices, as this allows for
optimized computation. Consider providing target as class probabilities only when a single class label per
minibatch item is too restrictive.

Parameters

« weight (Tensor, optional) - a manual rescaling weight given to each class. If given, has to be a Tensor
of size C |

« size_average (bool, optional) - Deprecated (see reduction). By default, the losses are averaged
over each loss element in the batch. Note that for some losses, there are multiple elements per
sample. If the field size_average is setto False, the losses are instead summed for each minibatch.
Ignored when reduce is False . Default: True

« ignore_index (int, optional) - Specifies a target value that is ignored and does not contribute to the
input gradient. When size_average is True, the loss is averaged over non-ignored targets. Note that
ignore_index is only applicable when the target contains class indices.

¢ reduce (bool, optional) - Deprecated (see reduction). By default, the losses are averaged or
summed over observations for each minibatch depending on size_average. When reduce is False,
returns a loss per batch element instead and ignores size_average . Default: True

« reduction (string, optional) - Specifies the reduction to apply to the output: 'none' | 'mean’ |

"sum'. 'none’ :no reduction will be applied, 'mean’ : the weighted mean of the output is taken,

weightfi 2 R BIBARIIRE A A REIRE M—1 RE IXNE, XERIRAS 2R
AN EERIEREE, AR BEM LB EEMNZE — 1 & ignore_index , X PHIZET HHY
maskiBEx, BBEMEIXT reduction XS, reduction S B=% : none.

meaning. sum, & T RETR X3!
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e

The inp:It is expected to contain raw, unnormalized scores for each class. input has to be a Tensor of size either
(minibatch, C) or (minibatch, C,d,,ds, ...,dk ) with K > 1 for the K-dimensional case. The latter is
useful for higher dimension inputs, such as computing cross entropy loss per-pixel for 2D images.

The target that this criterion expects should contain either:

¢ Class indices in the range [0, C - 1] where C'is the number of classes; if ignore_index is specified, this loss
also accepts this class index (this index may not necessarily be in the class range). The unreduced (i.e. with

reduction setto 'none') loss for this case can be described as:

exp(fcn,y“)

lz,y)=L={l,...,In}", l,=—w, log———tn/ _
Zf lexp(m,m)

- 1{y, # ignore_inde>

Bt fE \crossEnfropyloss forwardZ i PS8, — 1 &input — 12 target

input NiZE—"1 KRIF—1LH score, R IRBNRE—ZE 2EELFRMN mEFMaI,
EEfsoftmax;

MaERIT—1score, AF inputtfizIk, #FEpytorchd, FHT—EEFEAIK, BRXD
oK ATeE BRI R HAER, FIUER BEXXTHE E%E batch sizexC, E/4Z batch
size x C xdl....x dk

training set.

The input is expected to contain raw, unnormalized scores for each class. input has to be a Tensor of size either
(mifi,ibatch, C) or (minibatch, C,d,,ds, ...,dx) with K > 1 for the K-dimensional case. The latter is
useful for higher dimension inputs, such as computing cross entropy loss per-pixel for 2D images.

Thc deccnt s alle ccthnctae cccmcate aleacld et afabeaa.

HaIEN MERIININIER 89 logits B tensor , FATIAJE batch sizex sequence
lengthxvocab size, B2 fEpytorchd EHEHNNEClass X MHEE HTE 824, FTAR
11EE 3 logits H{THEE

import torch

import torch.nn as nn

import torch.nn.functional as F
logits=torch.randn(2,3,4)

# batchsize=2,seqlen=3,vocab_size=4
label=torch.randint(0,4,(2,3))
logits:logits.transpose(l,Z)I
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fransposeixX E Y
=

import torch
import torch.nn as nn
import torch.nn.functional as F

logits = torch.randn(2,3,4)
label = torch.randint(0,4,(2,3))
logits = logits.transpose(l,2)

TR FA1RE target BHAZEK,

torch.autograd The target that this criterion expects should contain either:

torch.cuda

torch.cudaamp * Class indices in the range [0, C- 1] where C'is the number of classes; if ignore_index is specified, this loss

(ErEnEE also accepts this class index (this index may not necessarily be in the class range). The unreduced (i.e. with

torch.distributed reduction setto 'none') loss for this case can be described as:

torch.distributed.algorithms.join

torch.distributed.elastic Vi = Ji, =]l oyl = 1 exp(zn !ln) 1 : ind
(z,9) =L ={l,...,In}", ln=—wy,log - 1{y, # ignore_inde>

torch.distributed.optim Zc 1 exp(zn,c)

torch.distributions
where & is the input,  is the target, w is the weight, C'is the number of classes, and IV’ spans the minibatch

torchfft
T dimension as well as dy , ..., dj. for the K-dimensional case. If reduction isnot 'none' (default 'mean'),
orch.futures
torchfx then
torch.hub I
. s ).
=

torchjit tz,y) = Yt SV i Ao ndeg b if Teduction = ‘mean’;

N i o,
torchlinalg Poralby if reduction = ‘sum’.

torch.special

torch.overrides Note that this case is equivalent to the combination of LogSoftmax and NLLLoss.

torch.package Probabilities for egch class; useful when labels beyond a single class per minibatch item are required, such as

torch.profiler for blended labels, label smoothing, etc. The unreduced (i.e. with reduction setto 'none') loss for this case
torch.nn.init can be described as:

torch.onnx

torch.optim

T exp(zn,c)
Uz, y) =L={l,....,In} , ln= welog ——5"—yn .
Z: exp(3( Tns)

Complex Numbers

DDP Communication Hooks

targetZE 42 class indices ZLabel B9— BERRS|, tbalik & 2% —K, BB F=

ES



also accepts this class index (this index may not necessarily be in the class range). The unreduced (i.e. with
reduction setto 'none') loss for this case can be described as:

I Lz,y)=L={l,..., In}', l,=-w,log j,)(p(wn'y”) - 1{y, # ignore_inde>

ributed.optirr > -1 €XP(Tnc)

where T is the input, ¥ is the target, w is the weight, C'is the number of classes, and N spans the minibatch
dimension as well as dy , ..., dj, for the K-dimensional case. If reduction is not 'none' (default 'mean'),

then

l,, ifreduction = ‘mean’;

N 1
D on—1 SN o T Ageore index
l(z,y) — { Y{ > n=1 Wyn - 1{yn#ignore_index}

P if reduction = ‘sum’.

Note that this case is equivalent to the combination of LogSoftmax and NLLLoss.

« Probabilities for each class; useful when labels beyond a single class per minibatch item are required, such as
for blended labels, label smoothing, etc. The unreduced (i.e. with reduction setto 'none') loss for this case
can be described as:

C
Mo 2 =T = 1. PAT 1 — _ N lae XP(Ene)

BIMBRTBAMEANZRR, MREANZMERANE, Hatarget M iZ BRiNpUtBIFZIRE —1FRY

Type "help", "copyright", "credits" or "license" for more information.
>>> import torch

import torch.nn as nn

import torch.nn.functional as F

logits=torch.randn(2,3,4)

>>> # batchsize=2,seqlen=3,vocab_size=4
>> 1abel:torch.ranilnt(®,4,(2,3))
logits=logits.transpose(1,2)

>>> I

B3] XE FEARZ inthy i Bell] R AR indices Afg BATMAIAETY

ERBEANNRIE 7RG, thEIBABAIF.cross_entropy, FIAFRAIAREFIE T

super(CrossEntropyLoss, self).__init__(weight, size_average, reduce, reduction)
self.ignore_index = ignore_index
self.label_smoothing = label_smoothing

def forward(self, input: Tensor, target: Tensor) -> Tensor:
return F.cross_entropy(inglit, target, weight=self.weight,
ignore_index=self.ignore_index, reduction=self.reduction,
label_smoothing=self.label_smoothing)

BMER F—MIEB LRinput, FIAEKNIEIogitsiEl EH—MMIE, E-MMIE LELabel

import torch
import torch.nn as nn
import torch.nn.functional as F
logits=torch.randn(2,3,4)
>>> # batchsize=2,seqlen=3,vocab_size=4

label=torch.randint(0,4,(2,3))

logits=logits.transpose(1,2)
>>> F.cross_entropy(logits, label)
tensor(2.1753)

Xt BB W T logitsflLabel z [8]#Y loss, FZlloss IX[EIRYZ 2.1753

BT 2.17532— & ZAIfE Bapo s il , Ef/ER 42 ERENEE, &l 2
— TIRER], BIIRE HE MasE BE. HIIXERN 2.17532 EARFEINE?



BT X ERLlogits @2x3x4RVERE, BT MER RN BEA—TRUME, BB
MEAOTRIE, RAR2TFS, 81TFIIB3ITRE MU—HOTEI

mET8IE 22— PRES, BERITESTRIENRIRE, RERENBIE 617815 KF
13 5 E KA, ﬁﬁb(ﬁﬂ‘]%l%%—"lz RX NG HE BINRT 4, R reduction

- cs > torch.nn > CrossEntropyLoss

Q' search Docs C RO S S E N T RO PY LO S S CrossEntropyLoss

Notes [ + CLASS torxch.nn.CrossEntropyloss(weight=None, size_average=None, ignore_index=- 100,
reduce=None, reduction= Tnean ', label_smoothing=0.0) [SOURCE]
Language Bindings [ +

This criterion computes the cross entropy loss between input and target.
Python API [ -]

It is useful when training a classification problem with C classes. If provided, the optional argument weight should
be a 1D Tensor assigning weight to each of the classes. This is particularly useful when you have an unbalanced

training set.

The input is expected to contain raw, unnormalized scores for each class. input has to be a Tensor of size either

reduc’rion,.‘m}\nzmeon IR, X12.175326 1818 F90 XX E, IR
EER ERNONRXE, BiEf1#EreductionXE RE—TF, TH BF

N7

Il_l\ :f:t
RE:

sample. It the tield size_average Is setto False, the losses are instead summed tor each minibatch.
Ignored when reduce is False.Default: True
« ignore_index (int, optional) - Specifies a target value that is ignored and does not contribute to the
ity [+] input gradient. When size_average is True, the loss is averaged over non-ignored targets. Note that
ignore_index is only applicable when the target contains class indices.
¢ reduce (bool, optional) - Deprecated (see reduction). By default, the losses are averaged or
summed over observations for each minibatch depending on size_average.When reduce is False,
returns a loss per batch element instead and ignores size_average . Default: True
 reduction (string, optional) - Specifies the reduction to apply to the output: 'none' | 'mean’ |
'sum' . 'none' : no reduction will be applied, 'mean’ : the weighted mean of the output is taken,
‘sum' : the output will be summed. Note..t size_average and reduce are in the process of being
deprecated, and in the meantime, specifying either of those two args will override reduction.
Default: ‘mean’

« label_smoothing (float, optional) - A float in [0.0, 1.0]. Specifies the amount of smoothing when

reductionf"FAmean, FAnone, &F& it

import torch

import torch.nn as nn

import torch.nn.functional as F
logits=torch.randn(2,3,4)

# batchsize=2,seqlen=3,vocab_size=4
label=torch.randint(0,4,(2,3))
logits=logits.transpose(1,2)

>>> F.cross_entropy(logits, label)

tensor(2.1753)

>>> F.cross_entropy(logits, label, reduction="none')
tensor([[1.8851, 2.4212, 1.9554],

[0.9814, 2.0455, 3.7629]11)

>>> I

] AFE reductionE pnonefJid, MASIEME RIENRXE #REIHR, XEFEFHNFE
2x 3095k =



BMMUE L #EENRIER AR IRERE 2 B—1 XX BEIHRKE

import torch
import torch.nn as nn
import torch.nn.functional as F

logits = torch.randn(2,3,4)

label = torch.randint(0,4,(2,3))

logits = logits.transpose(l,2)
print(F.cross_entropy(logits,label))

print (F.cross_entropy(logits,label,reduction='none'))

BTN BRANERZE, BAMXE#HITMask, BFEE A FEi18target len R &2
3K E, MEMERIWEE HRIFAEEmask, ARNEMIB P2 ERLE, NERK
IMRi% target lenp 3223,

tgt len = torch.Tensor([2,3]).to(torch.int32)

WM EIR batch size=2, FE—1MOFHKERZ2, E_TOUFNKERI AUNE—T0FH
BE—TIE FUNEE Mix maskig, PRIAEA R — maskiERE, X T maskiEfE, 7
tensorflowsrE api, {BEE#EpytorchihiF&isE, NTESFENAE, BftthEA:

B7EX target len# 1T —1TiEH, XIFSESTERNEIKE for L in tgt_len:
,dé}é ?‘j,ﬂ]mngSkE’\”ﬁE x%—/l\ 21K =: [torch.ones(L) for L in tgt len]
BE— Tt

>>> tgt_len = torch.Tensor([2,3]).to(torch.int32)
>>> [torch.ones(L) for L in tgt_len]

[tensor([1., lA]z, tensor([1., 1., 1.1)]

BEI— —4HKE, F—PKER1, EINRER1T, AR BNEMAL —TmaskiE
PERVIE BRRILE KER—1FRY, FINEZEIRA—Tpad®XE, ERSET B — 2489
skE, XFZREIEE] concatie>k, FrABAIRIMaskEE Nix/EAMIE?

BABEMNEBXNEM—Tpad F EA ZidARMpad, Aifpad, pad/LTEAIE? FE
max(tgt_len)-L, MEGAKE BE BERKETREM, XTHMEpadiiHE



mask = [F.pad(torch.ones(L), (0,max(tgt len)-L)) for L in
tgt len]

BERE NE #1T—1Y 4 BH unsqueeze X, XX MkE #HIT—1D V4, ¥ ii—1Z
Hok=

>>> mask = [torch.unsqueeze(F.pad(torch.ones(L), (@, max(tgt_len)-L)),0) for L in tgt_len]
>>> mask

[tensor([[1., 1., 0.11), tensor([?ﬁ., 1., 1.1D]

torch.cati#1T#HE, 52— maskiERE:

>>> mask = torch.cat([torch.unsqueeze(F.pad(torch.ones(L), (@, max(tgt_len)-L)),0) for L in tgt_len])
>>> mask
tensor([[1. I 1.

[1.,
>>> I

I LAE R REIMIMaosk#BfE, BEXTMREIRVFER, IR EE 4R XE REIREREZ—1FRY:

>>> F.cross emtroov(logits. label. reduction="none')
-ensor([[1.8851, 2.4212, 1.9554],
[0.9814, 2.0455, 3.762911)
>>> tgt_Llen = torch.lensor(|[Z,3]).to(torch.int32)
>>> [torch.ones(L) for L in tgt_len]
[tensor([1., 1.]), tensor([1l., 1., 1.1)]
>>> mask = [torch.unsqueeze(F.pad(torch.ones(L), (@, max(tgt_len)-L)),0) for L in tgt_len]
>>> mask
[tensor([[1., 1., 0.]]), tensor([[1l., 1., 1.11D]
>>> mask = torch.cat([torch.unsqueeze(F.pad(torch.ones(L), (@, max(tgt_len)-L)),0) for L in tgt_len
>>> mask
censor([[1., 1
[1., 1

>>> l

FRUA BATe] AE1EIE "X MBIE R, IEmoskiIER #H1T—element-wisefl9—METE #i
7. (242t iBEBR) |, XEMESRHKoadiviIE FaY81E TR0

>3> F.cross_entropy(logits, label, reduction="none')
tensor([[1.8851, 2.4212, 1.9554],
[0.9814, 2.0455, 3.7629]1)
>>> tgt_Llen = torch.lensor([Z,3]).to(torch.int32)
>>> [torch.ones(L) for L in tgt_len]
[tensor([1., 1.]), tensor([1l., 1., 1.1)]
>>> mask = [torch.unsqueeze(F.pad(torch.ones(L), (@, max(tgt_len)-L)),0) for L in tgt_len]
>>> mask
[tensor([[1., 1., 0.]1]1), tensor([[1., 1., 1.]1)]
>>> mask = torch.cat([torch.unsqueeze(F.pad(torch.ones(L), (@, max(tgt_len)-L)),0) for L in tgt_len])
>>> mask
tensor([[1., 1., 0.7,
rMn...1..1.17D
>¥> F.cross_entropy(logits, Label, reduction="hone') * mask
teénsor([[1.8851, 2.4212, 0.Jp000],
[0.9814, 2.0455, 3.7629]11)

-
>>5 [ |



Xt E 189 loss mask

FRABANE TR IR R R, EiTElosstIid R, &IFH—Tloss mask

XRHEMNMRENBE TE2FEMN—"mask, HEEpytorchd, BRI ~F&h5

mask, FIRE—T X api

Q_ search Docs C ROSS E NTRO PYLOSS CrossEntropylLoss

Notes [ +] CLASS toxch.nn.CrossEntropylLoss(weight=None, size_average=None, ignor]_index=- 100,
reduce=None, reduction="'mean', label_smoothing=0.0) [SOURCE]

Language Bindings [ + ]
This criterion computes the cross entropy loss between input and target.

Python API [-]

It is useful when training a classification problem with C classes. If provided, the optional argument weight should
o be a 1D Tensor assigning weight to each of the classes. This is particularly useful when you have an unbalanced
torch.nn training set.

torch.nn.functional

The input is expected to contain raw, unnormalized scores for each class. input has to be a Tensor of size either
(minibatch, C) or (minibatch, C,dy,dy, ...,dg) with K > 1 for the K-dimensional case. The latter is
useful for higher dimension inputs, such as computing cross entropy loss per-pixel for 2D images.

torchTensor
Tensor Attributes
Tensor Views
torch.autograd The target that this criterion expects should contain either:
torch.cuda

torch.cuda.amp * Class indices in the range [0, C - 1] where C'is the number of classes; if ignore_index is specified, this loss

torch backends also accepts this class index (this index may not necessarily be in the class range). The unreduced (i.e. with

torch.distributed reduction setto 'none') loss for this case can be described as:
torch.distributed.algorithms.join

h del T exp(Tn,y, ) : :
torch.distributed.elastic lz,y) =L={l,...,In} , l,=—w,,log ———"— -1{y, # ignore_indes
torch.distributed.optim ZC:I exp(mn,C)

X crossentropylLossd H—124L, filignore_index 1R E—T H4ER:

Parameters
utils.model_zoo

utils.tensorboard

weight (Tensor, optional) - a manual rescaling weight given to each class. If given, has to be a Tensor

e of size C

d Tensors

size_average (bool, optional) - Deprecated (see reduction). By default, the losses are averaged

d Tensors operator coverage . .
over each loss element in the batch. Note that for some losses, there are multiple elements per

o= sample. If the field size_average is setto False, the losses are instead summed for each minibatch.
Ignored when reduce is False.Default: True

ries [+] « ignore_index (int, optional) - Specifies a tafget value that is ignored and does not contribute to the

munity [+] input gradient. When size_average is True, the loss is averaged over non-ignored targets. Note that

ignore_index is only applicable when the target contains class indices.

reduce (bool, optional) - Deprecated (see reduction). By default, the losses are averaged or
summed over observations for each minibatch depending on size_average.When reduce is False,

returns a loss per batch element instead and ignores size_average . Default: True

reduction (string, optional) - Specifies the reduction to apply to the output: 'none' | 'mean’ |
‘sum’. 'none':no reduction will be applied, 'mean’ : the weighted mean of the output is taken,
um' : the output will be summed. Note: size_average and reduce are in the process of being

deprecated, and in the meantime, specifying either of those two args will override reduction.

Default: ‘mean’

ignore_indexl2in¥l] FE, EEE—1HBME, iZ/I\EHﬂE Eﬁ%ﬁﬂ‘] FrE&RE|,
5| fEpytorchAd 242 /&HY, ,\\\):UJE WASTREEE, HLE
&, BENX X1 ignore_indexfIERIAE =2-100
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Q. search Docs CROSSENTROPYLOSS

Notes [ + ] CLASS torxch.nn.CrossEntropylLoss(weight=None, size_average=None, ignore_inde,I:- 100,

.0) [SOURCE

reduce=None, reduction="mean ', label_smoothi )

Language Bindings [

This criterion computes the cross entropy loss between input and target.
Python API |

It is useful when training a classification problem with C classes. If provided, the optional argument weight should
4 be a 1D Tensor assigning weight to each of the classes. This is particularly useful when you have an unbalanced

training set.

The input is expected to contain raw, unnormalized scores for each class. input has to be a Tensor of size either
(minibatch, C) or (minibatch, C,d;,ds, ..., dx) with K > 1 for the K-dimensional case. The latter is
useful for higher dimension inputs, such as computing cross entropy loss per-pixel for 2D images.

hautogr The target that this criterion expects should contain either:

, BAIEE, FA1LE EXT —7Llabel, MRFBAPEXD Label RIE0ITHIE S IE E
BRX -100,

>>> label
tensor([[0, 1, 1],

[1, 3, 11D
>>> label|¥, Z] = -100

>>> label

tensor(| [ 1, -100],
L 3, 111D

>>> I

BRXFERIE, FATEIAA X cross_entropy iIXPNREAYIE, thEESLIN—HFRIZNER

>>> mask = [torch.unsqueeze(F.pad(torch.ones(L), (@, max(tgt_len)-L)),0) for L in tgt_len]
>>> mask
[tensor([[1., 1., 0.]1), tensor([[1., 1., 1.1D]
>>> mask = torch.cat([torch.unsqueeze(F.pad(torch.ones(L), (@, max(tgt_len)-L)),0) for L in tgt_len])
>>> mask
tensor([[1., 1., 0.],
[1.5 4. g D JilD
>>> F.cross_entropy(logits, label, reduction="none') * mask
ensor([[1.8851, 2.4212, 0.0000],
[0.9814, 2.0455, 3.7629]11)
>S>TTabet
tensor([[0, 1, 17,
(1, 3, 11D
>>> label[0, 2] = -100
>>> label
tensor([[ O, 1, -100],
L 1, 3, 11D
>>> F.cross_entropy(logits, label, reduction="none')
{ensor([[1.8851, 2.4212, @0000],
[0.9814, 2.0455, 3.7629]11)

, AAER 02)XMIE L THO0TY, AR Apytorchifi=5IZ2&ErE, TEICEF—
=, padiyE5|, 1EAZRlcross entropy LossiXEHRY ignore_index@l il ARY, & 1%
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Notes [ +] CLASS toxch.nn.CrossEntropyloss(weight=None, size_averagezNone,Egnors_z’ndex:- 100,
reduce=None, reduction="'mean', label_smoothing=0.0) [SOURCE]

Language Bindings [ + ]
This criterion computes the cross entropy loss between input and target.

Python API [ -]

It is useful when training a classification problem with C classes. If provided, the optional argument weight should
foreh be a 1D Tensor assigning weight to each of the classes. This is particularly useful when you have an unbalanced
torch.in training set.

torch.nn.functional
The input is expected to contain raw, unnormalized scores for each class. input has to be a Tensor of size either

(minibatch, C) or (minibatch,C,d;,ds, ..., dx) with K > 1 for the K-dimensional case. The latter is
useful for higher dimension inputs, such as computing cross entropy loss per-pixel for 2D images.

torchTensor
Tensor Attributes
Tensor Views
torch.autograd The target that this criterion expects should contain either:
torch.cuda

torch.cudaamp « Class indices in the range [0, C' — 1] where C'is the number of classes; if ignore_index is specified, this loss

O en DacEn s also accepts this class index (this index may not necessarily be in the class range). The unreduced (i.e. with

torch.distributed reduction setto 'none') loss for this case can be described as:

torch.distributed.algorithms.join

torch.distributed.elastic VA =L={l 1 T 1 = 1 exp(zn,yn) 1 . ind
(z,y) = L={l,...,In} , l=-wy,log —z——"— -1{y, # ignore_indes

torch.distributed.optim ZC, 1 eXP(Zn,c)

EpadiyiiE padpk-100
HEIREZ mask lossHIRIE, FTIe B4, #rUASTHMERIRRER

ok, 4R, BL:

PR LY} 8- =
F—I4%: Transformert&E RIS 25

BE5: mosk lossEANE, SIEFHTH, SIENMRMApyorchiapiSEIZE AR

EX-AC R

import torch
import torch.nn as nn
import torch.nn.functional as F

logits = torch.randn(2,3,4)
label = torch.randint(0,4,(2,3))
logits = logits.transpose(l,2)

# reduction='mean'
print (F.cross_entropy(logits,label))
# out: tensor(1.5163)

# reduction='none' EHIELRH RXIE
print(F.cross_entropy(logits,label,reduction="none'))



tensor([[2.9297, 1.3549, 2.7817],
[1.2506, 1.2661, 2.0864]1])

tgt len = torch.Tensor([2,3]).to(torch.int32)

[torch.ones(L) for L in tgt len]
# out: [tensor([l., 1.]), tensor([l., 1., 1.])]

mask = [torch.unsqueeze(F.pad(torch.ones(L), (0,max(tgt len)-
L)),0) for L in tgt len]

print (mask)

# [tensor([[l., 1., 0.]1]1), tensor([[l., 1., 1.11)1

mask = torch.cat([torch.unsqueeze(F.pad(torch.ones (L),
(0,max(tgt_len)-L)),0) for L in tgt len])
print (mask)
tensor([[1l., 1., O.],
[1., 1., 1.]11)

print (F.cross_entropy(logits,label,reduction="'none')* mask)
tensor([[2.4503, 2.0125, 0.0000],
[2.0472, 1.0315, 2.9729]1])

label
tensor([[3, 2, 1],
[3, 2, 311)
label[0,2]=-100
label
tensor ([ [ 0, 0, -1007,
[ 3, 1, 111)

F.cross_entropy(logits,label,reduction='none')
tensor([[1.7314, 1.9514, 0.00007],
[1.7936, 2.3831, 2.5817]1])






