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A4 EE Mixture of Experts (MoE) ?
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* No Free Lunch £ (NFL)

* Wolpert, D. H., & Macready, W. G. (1997). No free lunch theorems for optimization. IEEE Transactions on
Evolutionary Computation, 1(1), 67-82.
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https://doi.org/10.1109/4235.585893

5 04

WK

No Free Lunch 7ZEF0 = {33

. ﬁﬂ%ﬂﬂ??ﬂﬁﬁ’ﬁ o] RE Y BRIk
* P AR A ) AR AR T — 1R
¢ R — AR 5 SEROUAE R,

s ARG WHONE: AEIFE—MEIEIZEAAAE SKU. XE. mX. {EHT=.
A

iji “FH TimeGPT / DeepSeek / GPT-5 ARLaEfR T IL?
x , AKIEAE (LLM/FMs) & #kE No Free Lunch

/_\E.
RARAERIE, (BRI 87 £ BUMOR 18] 55 L FIE R
CBERFS. REAES. RHER — BEARNEK.

* Mok (BREETR) B ARRE RN NFL IREEZ—.

D LE1ei| 40




MoE (Mixture of Experts) R R

HHTI@}* | —

c BHE TR
s ZPER
c BIHER
« SNETE
c REETX
* Gating iLRBIEEIFIWT: “ FEEMRTON? 7

* XFTEY
(

9__4;1_]

1800t 40

— BTN

BUBRAE T 3K

j_

BA, A&

E—NMELHEE,
1)347*_IL,(ELLI\/I EE MRS %ﬁTE/J) QHEEZ

E 24




MoE MZ iR R R IR EZE S

Jacobs, R. A., Jordan, M. |, Nowlan, S. J., & Hinton, G. E. (1991). Adaptive mixtures of local experts. Neural
Computation, 3(1), 79-87.
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« {§ A Gating network IEF L 3
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Shazeer, N., Mirhoseini, Azalia, Maziarz, Krzysztof, Davis, A,, Le, Q., Hinton, G., & Dean, J. (2017).

OQutrageously Large Neural Networks: The Sparsely-Gated Mixture-of-Experts Layer. International
Conference on Learning Representations.
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« 53k GPT-4. DeepSeek. LLaMA =T Bk

Fedus, W., Zoph, B., & Shazeer, N. (2022). Switch transformers: Scaling to trillion parameter models with
simple and efficient sparsity. The Journal of Machine Learning Research, 23(1), 120:5232-120:5270.
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https://doi.org/10.1162/neco.1991.3.1.79
https://openreview.net/forum?id=B1ckMDqlg

https://doi.org/10.5555/3586589.3586709
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The Motley Fool

NVDA +0.33%

Nvidia Stock Investors Just Got
Bad News From DeepSeek, but
Certain Wall Street Analysts See a
Silver Lining

January 29, 2025 — 04:26 am EST

Written by Trevor Jennewine for The Motley Fool >

in f X ¥ &

Nvidia (NASDAQ: NVDA) made stock market history on
Monday, Jan. 27, but not the good kind. The chipmaker saw
its share price decline 17%, due to concerns about an
artificial intelligence (Al) model from Chinese start-up
DeepSeek. That nosedive erased $589 billion of its market
value, the largest single-day loss for any company on
record.
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Ml (Forecasting) £l Y MoE

* TimeGPT (Nixtla) * Google Moirai (2024, &K TS 1%
» {# F Mixture-of-Experts + #l)
Transformer 2844 * 100B+ &% + Sparse MoE
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AR (B8 &% Embedding)

XNE RIS () HITHREE:
= embed( -:+ + )

Hr:
c - EEONMEER

. IE4FE (weekday, holiday, season)
ANETE (8. RS B2UFH)

. Embedding




IEHe% (Gating Network)

* MoE ML BEFITHER/REFRFEA TR
* WE—IHER (), BEF[EBEXY () M ERINEDW!
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Sparse MoE (DeepSeek. Moirai. Mixtral &) X Top-(m) BU&:
D=0 if  Top- ()

1800t 40
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BMER () R— PN ER, .
* ]\ Transformer block
* /JNMLP (MLP expert)
* /)N LSTM / Dilated CNN expert
« Domain expert (@% /Z=%H /€8 / FE)
HE A
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gy Transformer block:
() =FFN (MHSA ())

HHPMHSA A% B2 (Multi-Head Self-Attention), FFN JBBIHRM%ZE (Feed-Forward Network)
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MoE #Hi gt& (Mixture Aggregation)
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BTNk (Forecasting Head)

farth AR R (H) HATIUN:
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DeepSeek. TimeGPT. Moirai fY MoE %=

DeepSeekMoE (Hybrid MoE)
£ MoE Z BIfIRA dense FFN (F2EM)
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ZIMREHEERAESRENIREIESR

FHBERFIZIMEEZ TN HELR. mE RS 5.

« FABEREZ IMNTTA

s MU BEIFMERTEBRERTRERGZIMNE LS 2m (FHAR) .

s FABRIF XA AN, B2 —1E/), EEFEREALSZESTNERE
* 4. Teacher = 70B, Student = 7B

« {B{RE8 T Teacher 70%~90% AYRE 17,
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* Logit Distillation (Z2#217%%)
e 23] Teacher FY% H MR

——

* Response Distillation (ZZz&12)
« 4 F3] Teacher BYEIE. IS,
» Self-Distillation (KARZ B ZETR)
* 40 DeepSeek-R1. OpenAl O1
c ZIMEECERE EMLB = ECHEIE
« FAZIN T, EENHEETR.
* Preference Distillation ({R%FZ%1%)
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%5 MoE, FlAHAXR?

* It MoOE NERERE
o KIEE Mok EXRFE 1-7B #itR, ZEBILEREREER .
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o I [E) FAITINFE Z R
« B EPLR T
« SRS INAFTIR 7!
- ZEIREHIIEEIEESCIN [10 423 100 4300E |
« KIRBIRREENZBNA
e GPT-4 — GPT-4-mini / GPT-3.5
* Mixtral Mok — Distilled Mixtral
« BERT — DistilBERT (EFBIKINZ=H)
* LLM — LLM for Forecasting (TimeGPT z&1&/\EHY)
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