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Abstract

Large language models succeeded before world models, and that needs explaining.
By raw information volume an image carries far more than a paragraph of the same
storage size — pixels, spatial relations, texture — and video carries more still, embodied
interaction the most. If intelligence scaled with how much information goes in, vision and
embodiment should have arrived first. The opposite happened.

Our claim: what determines intelligence is not the volume of information but its
quality. Every symbolic use in a language has been filtered by billions of speakers over
centuries, and the three properties that survive that filtering — low entropy, density,
self-consistency — make language the highest-quality information carrier humans have
produced. Pretraining a large model is, in effect, the largest low-entropy pretraining run
in history.

The framework catches four things at once: why vision and video models lag behind
language models, why Al developed in the order language, image-text, video, 3D and
embodiment, how to re-read the Chinchilla scaling laws, and what emergent abilities
actually are. We also ran the one test we could: a cross-modal contamination propagation
experiment, 2 vision-language models by 3 tasks by 4 conditions by 10 repeats, 240 calls

in all, asking which channel a model trusts when text and image disagree. The result
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splits: one model follows text 96.7% of the time, consistent with the prediction; the other
follows text only 33.3% of the time, in the opposite direction. The experiment therefore
does not validate the central claim; it leaves an anomaly to be explained.

This is a theoretical construction, not an empirical report. The boundaries, stated
plainly: we do not give the functional form of information quality, we do not compare
information quality across modalities quantitatively, and the emergence threshold is char-
acterised only qualitatively. The experiment covers two models with ten repeats per con-
dition, so percentages resolve to 3.3 points. More importantly, the two models disagree
in direction, so the experiment does not establish that text is more trusted than image.
Keywords: Large Language Models, Low-Entropy Information, Nature of Language,

Emergent Abilities, Multimodal Learning, Intelligence Theory
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B XK AT A RS2

MEREHESE . XU et s ol AN 2 2 RO B A PR, i 2 2 o & A BR 1
BEARTREER, [(Quro x ZH1E) dt 1Y_EFRZEE I——F 28kt 2 F B 5L
Yo — EUBIRNZS RE R AR R I T T B TR S, BN 22 R] R A e A
RN e . AN RAE R PRI TR R R 0L M ARSE ISR, bR R A
PRSI AF B 2 M —— RS R A I R Bdm b i A KRB S A JE(E R, A
RIAIA AR L TC A RO AR ER S T o (ERX AR A 242 T 18 I HERE RE
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M e ATRER ALY “SEERIC L —— RIS B R TP B IR TERY . AN AL RIS
/SR

XAERE T AT 2 Chinchilla {5 EEC AR R 0B AU 5 ZOR RS a0 REd s bl
Tt (Queo BN . EACECHE 2T “H2HAR” W73, Ao E s s 1 ml
UG SIS T s WREdE R MR, BRI AR B2 2E0 TR,
A oA B PRSI D R A AT RS R AR ), AR BT 22 2ok A i e AR

6.2 HBPFRERATETEZRSHINEZE

1B Qunto BRSEMNAA LR ZHBIE T ML LR “IARIS5H" 12
ARG E R — RN (Hedn IM 250 BRI f e Boe TERRIN 2,
TEIB BT SERELHPARIK, RN BB/ R “FRoRZS 0] KdmidE AL
JEDAHE L A o

BRELN AT ng ey SSEOUBIIPIC R B RRRASIRE B S YRRk
HEZMMZRE RN E e —— X IRTT T e AURTRENE, B “WIREMERY E
PR 5 25 TR R AR SRS . S BOMEBEE TIBERIRAE . Bl buie g 158
PRk BIRy s L. PIEASEABARIRAR, MEIEER R——HRI AR T A AL
L AR - e

6.3 =£SLIE&E

M Chinchilla EHR Qino 15 ELRUNY AT LA T HY = 28 TR 96 1 SLELZR 2R -

H—, EEGRPTRREER, BAMERERESEUERKIMIES, HIEKE T SE0E M
iX 4% Chinchilla 24 &L

E, AR TURIETTII, [H—SEOAR B A A EREIE K ——IX C&4¥ Phi-3
S/ MR TR B IE

9=, ESEGIERIEE T R 3R TR, P 38 BN KT 45 B BN 2
H——RIZ2EHEY K5, e FTREE-P R a5 B K—— XA # R g 5Lk, H
AR RE A =S HIHE T

R =R MR SIS IE, iSRRI . B REACEAS RS A
BRI A KA, 12 P T P Tl A5 R

X

\

7 BIEENHNERIRHEE

7.1 BUARE “RAWHI”, MElmFHEE

Wei S5 A (2022) [15] REEILsk 1R S BRI AP RGIRIIELG . ARG I A B (E A
HLLHE DRSS BEAHERE AU AE AR . FEBIE LA IR REST L
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FNE, AEBMELL B LGB R 7 2P K

MERECILAE . AR “WreE IRTC A", M2 “ AR SE ARG 7
sERYHRSIEZ . X RT PR YA AS : KAE 0°C LA BRI, 3] 0°C B BESS K
UR——IXAEFRIMIBH I 1, 127K TR i 5 Jm T HE S K T A Y
Lo 1 2 BRI TR, EIR—GORE, AN ASCROA AR T
FidhhAy CPI{H.

KA AL R F f FRE AT R BEA U LA 28 . BRI [(Quno X
ZFE) dt WA BIHE—RRAETON B Bl 172 2 pRii (2, #aE 7
S Z R 58 e (EERIRYZOERE M B SCH B ED IAE] T SRR
B ] A R S TR SO A B A B R SRR e X S P[] N AR
I, RESTHIMHAS AL T -

7.2 ;ﬁfqu{fﬁ%% “jC” é}’;‘:ﬂ

W2 Fr AR EAES BRI, AR FASE 724" TRES), M2
B E T 2GR i) AN “ORBRESHII B 22

DREARAZ] (in-context learning) & —PMEAKIHIF o /IMEAIHL AT LA R 302
=D EESRLNIF, /IMERLAT DS — S E R 525 o (H/ SR 2D
FEASESRETAIR B R 0] 7 HHE B BB . KB g /DA 22 ST ]
DIELS U FEIEOU T . BRI AL 0 2888 —— H B LB, L 22
Gt KA RIS LT

ZEPRFHIEAET AT AR B 287 /MBI FOR A IR, FE45 ST RE
NI TS SR BRI ——REZRIREN R B . KRR RARE R, o]
DATER N R B S G &5 00— “iX @ — MEIE B84 55, EAnich +,
PRICH-" o IXAEEAE BA In O E R NP 1Y, TR A S N S “HEWT” Hok
Mo 2HGkZ , BORLAT DAHERT H 9250 S 0BR . BahEe .

7.3 PEKBIBER T

WRABZ [ (Quno x ZFENE) dt T ey MA I — DA, AR LT LUB I3 T
Qinto T Mg REFEAIHILAY B E——1 LB N R R B “ RS RE )7

AE—: BABIERE (BH Qo). Phi-3 25w FrEEERI /MR % 1, 2
AL B () B b s . (0 ZORHH 0N B 25 3.8B Z2HIBRL, LR B AR A
R InstructGPT/GPT-3.5 H{E55 LSl e /). Bl buie 47l 1
%2 “HAERRIRL”, AN R G T &

AEZ: REEHANS (RBFt nes) o BCHERNTEEINH—FRERT R WD
EIERES WA RIS — A2 DL T 52Tt nes FURCE. B ER
HTEE I EME R AT EEARIZEE N, SEARO L SCh iR EE i
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(NRTEENE S Ve

AE=: B SEMEEN . INRMPLTE BRI AT IR AT ZR
FHZ AN S GUEGE R e —— bR it P RS 2 T A R
A 2 A — HE AR AN R R —— AT AR B A B (B 1O I RE 3 “ AR
NG SR UCHES I A = N I 5= W N 1 1B R R BPL= N 7o S =T IR RSB il SR AL
(Ehey LT 0

XA R SEPRRCR . B REEHEZR AR O A LARIERY o

8 EA4IGIE

AN T T ARSI AZOE i —— 18 E U S Qo T R 2K, KOEF B AT AL
DA it SR S DR B R IR PO 2R 5L 56 o B S5 WU 20 72 B0 BOR S8 44 T Al A
%o

i 1 (SESINGER) - ERGEITEWE N, FH 98508 gk (5t
FERFLAESOAR BT SR, P/ AAEERAE N “ROA” BrBnA) B2 RS R,
TEF R RSHEE (I« HSCRTIA T S A e M b3 BOCAR AL AT ER
§7) MEFHRENLT NEHFHR LSRG NG . WU & BERASHERLE
M= 20-35%.

X—5TE 2025-2026 BE T REERE, DAIEEXE. Meta FAIR 5 NYU M
FERNGLEE [18] oR, w5155 N —HEstic &%k, iS4k EA%
T IFE LT BB E HEEN R WEMG TS WREdREEANY, TTAZE
MR FHEHR SR S BT scaling BF5E [19] 25 IR JT MY Z51E : JRA 2 BT
il RIEM BRI E, ai ORI AL MAR L, 165 IR A I R .

R AR M 128X R R —— R I R AU Z D ill. it tbiB S “iz
w0 HX A FREERASEOR (18], JFt G 2 B DAEM R, 2 B i —
M) Qinto ARG B —DEA RS L1958, #PAESK. FrkL, EITEHR
ALK F TN E (R H A SEBRZ I, AR BmMESE R REZEERH B

g BB XL ST IS SR A B AR A AR B SUR A AR, 2T
W1 $i5 08 1Y B RS HERRAT 55, AR 2[R ST ELEEXT LU R SR 14 B A S T
Sio RSN 1 A e B 2 R A Hs, A S CHHER . (1T 2 DA IX & 7 i 52
B h——ARSURNEAE SSEFI0E" SV — A i Etil

fam 2 GRELBESHERE) : EERSHEENEGT (0 7B 250, A
Qinfo WEF (ZIL ™M TG BRI 3UAR) YIZRAB, HImELEE 11 “im FHm It
R (AR DREAR A 3]« AR SRR 55 BRI U REHI b BE R =) 2
FART A — M B ERME R 2R o TR i VISR I 2520 8080 30-50%

N 3 (SHMESBIEREMREML) - KiT—1 2x2 R LE—H N2
o (7B F170B) x WFEEE TR (RERTEIE vs —MBTR) —— IR A
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H, EETAEEANZES (1 GSMSK, MMLU, Big-Bench) & ERE. TifAs:
TEm PR BARZAE T, A 7B 2 70B [ PERESE TR B8 K T — R ER &4 F et
. AL S PR AR RSER) AR e &, KPR BE RS0
AR RIS .

8.1 (TABRTANZEEH

SRR VIE R ANR—ERWE, TE—RBLIERE. CEMO 2 A
AR —— e AR i I« A LAY S8 )5 - Chinchilla FOWCas il FHIELAY S84
W — A2 N, I BRI LA AT USRI . X TR SRR EAZ A
AR, ME=5%: B (WEATEY . mHEA GBI A T e BE
| (Hre iR 2 A LTS « BE- S RAEIE SO §11 AR AL s alEfhixX
—&HZE, AMEXHE. §9iEE KH OHRvREK (CMCP) , Z9R30H SR % Dan
e HAEAMEEN T Aald”, AEEsieik.

F—, FHA-TERARHAEINRSE, ERSFHNERGERESREENT,
BEEEEERHEEKTE, A ORERERN. N2 “HEEIE, 248
WHREAA T K Qe AR, AR “HEREBAME.

B2, B Quo MARMELEERFH®R, ESS5EGZEMNEEN—1THESR,
A ARERE BN T AT AR SR RO — RO ——H “E” X ANA
FEAME . XA AU A EEER . Qe FIRBOEAEASBEH, FrE e
TEHEBRIX R AT RE -

B=, FEEHEMEZR, “ESME” 5 “NFEKGIIZ” EEESHEE LrYE
BEHK, MN—REEN. X —FOEMSRAET  ATIFE I RIAIESE S, 12
BT AR AL 55 £, Rata oA I

GIX=Z5AE N T HIEEH. —MEAH B AHBNELR, ERkEEK, X
FrERAR—FE— BRHDEMSE RS . Wk T 2808, ASCT A3
XA A 24T

i il

9 —XEZMIETE: BEETERER

AT A IR FERASTS YA L4 5L 55 (Cross-Modal Contamination Propagation, CMCP),
SRS EG AR SCHIAZ O —— 18 5 AR Qunto =1 TG 2. 1R : R
SURHY Qinto BHSEEE S, AR USRS EGIE N 7 IEE SN, W0e-18 5 B A T5
(579 N

itk XMHEEEMMERE LAHTHRAER, —12H. — 11X H
eI ZOHRNEIE, RRE—INFEERNRE. TSR, HiHeX
TREEWRET 4.
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9.1 SLIIZIt

SEEREU DA e-1E S AL M14 (Meta LLaMA 3.2 11B Vision Instruct) F1 M16
(NVIDIA Nemotron Nano 12B VL), it NVIDIA NIM API ] (temperature=0, fff
SEVERERS)

Wt =MES . EHMMES S EG (SO s R E S /AR AIOR ($21A)
BB 2 :

« T1 (MEHE QA): —HATIREROMIEL . TR Q1 AR, HF
{H: 810,000, SUAITHAE: 850,000, EZIEHE: 670,000 (FigH = H Eut B
0 o

o T2 (ABER QA): —IKERTHFPRARE o M EAE : 62%0 UG YAE : 91%.
G5 9E: 35% (EIH SRR 74 R AR o

o T3 (XHERE QA): —5kM S5 . M E(E: $2.1B. SUARISYHE: $5.7B.
IG5 A $0.8B (R &I H AW NBCF B K0 -

FERMES LI () T35 CORRIEHRETER): (b) SORTSH: CORZ
FHREUE, EHRIERR): (c) BUgRIs Ty (BHGAR RN, SURIER): (d) B553 CURRIEIS
SIS, MR R o 5P EAT 10 K, 35 2% 3 x 4 x 10 = 240
ke APT 5 H .

e 2GE T ORBER

2 BERISTS PGB SR 45 R . BUE N E A (0=10 &) .

ki M ToisR UK CP EBCP o TH

Tisd 100.0%  0.0% 0.0%  0.0%
AR 0.0%  96.7% 0.0%  3.3%
B3 0.0% 0.0% 100.0%  0.0%

Wi 0.0%  96.7% 3.3% 0.0%

M14 (11B Vision)

TEg 86.7%  0.0% 0.0%  13.3%
TAYEL 66.7%  33.3% 0.0%  0.0%
Bgisde 0.0% 0.0% 66.7%  33.3%

WEHE  0.0%  33.3%  66.7%  0.0%

M16 (12B VL)

9.3 HEO

SR SRR RN, I

- 16 — www.nvwalab.cn



BRI INT-11: KIE S BRI REA R

B —: M14 (LLaMA 3.2 11B Vision) BJA RSN —. E7HEM4T,
FERIAE 96.7% BTN 8652 SUAS JeE M AR B S5 B E . X EME Y S ImE R AT
FEN, B GEEMEET UA—REE G EUERIFEZIEI TS BB mE
Uil 100% A&4% OB SEseE T g e 1 R, SOR B Yl 4k 96.7% (EH——
(Y& [E IS 3 BAER R, SOAREE AR o SO 510020 —Omm] - — M
ZAMESS B IR

#3xXZ: M16 (Nemotron Nano 12B VL) A ESTMHER . EXTTHEMH T,
M16 HA 33.3% 2 ARG YA, 66.7% 2R GEME—BGBEMH. X5 3
A Qinto T T G B R 7] SCAR” B HNA—L

XA EE R BAT S5 o B HIBTESAE, MI16 I T8 SUR SR hy5 g
i, B A 33.3% HREHEHIRSCA, 66.7% PRFFIEME S KGR MyE YT, 66.7% MRk
PEN .. i, TiES—KRBELSETF, M16 XN NABENEEEHIETF
T EGRERIEE. W53 66.7% BGES, 2X—SmmanEREER, A2 —
A HTH S o

M16 FEX5 G N 55 LI S AT 55T (T1 Fg XTS5 100% 15 S0A,
T2, T3 & 100% (5E1), EREEZMESEER Y “EFEE” 5 <BEFEEE”: =1
5 E B S AR R —EE . FRRE SOREE, A T2 AR A . (T

55 2 SERGIVEE RAEX e 2l

9.4 EXNTHEEBEKREMTA

Al —~seie s FAPERSE N S, MRS T T AR S A A R S (96.7% X
33.3%) o AICHRELE HMBEAERE, AREZHHESE, PUOVIAEERA 2 LA 2 e

L %534 . M16 (AR5 80 5 He AT RESE e BiCE I ZRBE 59 [ (& grounding.
ARSCBA 2RI IIGRCLE, X — & T0ERE.

2. MEIBERESERIS. M6 WS ST REE R, [EEGESE A R
E/NTENE, SRR GRS, RN TTR T BARA
AL EAW NG S R W12 R A I L R O 70

3. “BUAK Qinto BR” ENAASTFERE. W REAS AT GERIBANT 5, Elh
ANRBAREAEE, MR RE. EF=FLRREMN.

AR ERELIRE . AVFEGHE: XNES “RUES Queo WAL
WL NG T, A RFE T "o XA AL ——H — IR 2 B S e
AL TG ISR, ARSI A BRI IIZRRNE, FORE T WA B . A — R
ZEEBMLEEZHEXTZEENTN, SRIICIE. XEENSCY: B ERZE—
DEEERERINLE, XN S

RFEAL PR 2 L E A SCH) SEUEEL AR . (HIXR B A S B0t ARFRIEREA IR o
FUERBHEEERYE T 4528 =HIZRRCE A B AR A TR IR, 48 R0
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CEBIEA” PRl AL A T

9.5 #iE

ATSCHEARAE 240 ORI A SR, B30/ TR N 560 T RYIERRIL S . JRIRIC
3o PR SO B AA S AR SR

9.6 5 HA-1 WEIER

ATCH) CMCP 52865 HA-1 NI 3R A7) TR0 5E BRI EANG R . HA-L A
LESCRRRIAE P1-P5 A0 BRI 7RSO R R LM PL Y 78.0% B
2 P3-P5 1Y 2% /ity EIBZISREME—IRE M A R E EGER [R5 8 )
AT B B iy TIZ05 ) S28e— (SR, 248 2A%00E%) B, 651K
I 56 1) (86.2%) JRT s Rl EEMZER IS LIES, BT LALCHIEIASE T
100%. A SCHYSEGE PRI — A e B st A 5t

PHESER A > TR - HA-1L AR SR N FREAIE 1 S NZERER X106 156
IR FR s ASCEIE YRR E B RS, R E 2 RS R AT RIE BRI . B75 SRy “da
N, e HU ] BN EE R, AR R AR R SR AR, A
REG I —HT

10 AR BEEFEHRIR—R
A ARIET T AR Qo BASIIEERUE o (B A MBI L

PUERHEL S i SN AR E R FERIA. EERGEE. B . EERERYS
HARE S XA Quto ZIAFAERAZE R

10.1 EXBNEEFRREHNRX S

EEEN M R 58, HERLHTER TR SO R AR 1 I 28— T
BEREEWI IR, TS ORI IR, (BRARRISOR A%, BRI TR
Qinto MATHALIE) - Wikipedia ¢ H Y Qinro 1L THERFREKM: , BRHHISURN Qunto
Wi TIRIRBENLEIE . BRIl ASCIRO A RS RISy - IBERXERREN Qe
BT, SR Quur BURTISURTRLL BT

X X% LLM S ke BoA Eee IR R o LLM [ IR 1 &
SO, ERDIgRER g T (e aafEstny) Boa ik
g KE L g AL GPT-3 fYII gkt seie sk 1 s vt kI (Wikipedias
FARIEI FBEE) o Phi-3 HIRIINPRIX — @R E: Haedi 8RB, &
Qunto T MERHIRTH N BA BT EN . A, LLM B NIZ AN T “mboitia =
SOR? AR “HRE SRR

Common Crawl &8
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10.2 XfFMeIIEIES BRS LB RIR L

B 1 SRR “20-35%, $EHIR “Zod BRI E = S0A” OBV It TR
AR ERCRUAEOR . XA B E R, 1 §8 TZUM, 2025 2026 [IEHES
HHRXABI ., MBI e I (1, R RIER . X — B
INT-04 £ CPIHES I M Fi——CP1 IER A “ B SORE Quuro” BB T,
VR AR G T B L.

TEPE SRR, IR SCA T s it — R T PO R, Quuro 7T AERS
TR IR T . L REE R ERSREAET, 155 ALE
Quio HIRETH AR

11 £ig

11.1 #%LiES

AW R IBEERRAAREN Queo ) CERMEBURT L, T §10),
RIE 5 AR AR i Lo N SRAT S AR e AR AT 0 2 S 6 P ok 21

EEAE AR AR M HUT U B R R R L S R
SR RS B TMAEE D EGE”, B FAENERE —EmSUnmidJr %,
SCRTERHIRRITE . s EIE BB TE GER INT-01 FE e SIRRTE L), el
P NG BRI S Que W1 KIEFHRAEIE S EERBUS R, A2
(PSP EFSNOTR = NPV

ARG T 21 BL5 . MBI e AR 2RI R, TR R PR SRS
Wit AL KRR GFF — B30 — YU —3D/H5) 185 B3R Qe [
J: Chinchilla TE AR AR 28 A B EEE POR BRFI RIS 5 ERET 2 (H Bk
X SRR PRI

11.2 XMELHEBER

AL YIGIJE7R R EER . BORRANE B LIRAEY, TR Z AT o FEIERNE
Ve LN SERTRI 2 LR S BB MR b, 9 ROT AT RER &),
phi-1 H1 Llama 2 S8 & 2 AEIEX — /o

X AR B JE R B . AR EFINE + BRGNS EUR
Ui B 2 A )7 2025-2026 [HEEASSCREX N T (88 T —) o (SRS
HAEGN—%: BRI, HABSIRMAR, XMo@ : A5 TR
ET I F——B 220 ARSI G KR, A fiiE 5 )I5E i
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11.3 5EFZAHEMITEMST

AICAPPEFRESIX— 2R — D KRG ARG . XM E R AR —
EHIRERMASEERCR, AWK “Ei 2okl o

HEFAMEHN R R ERBAR, FRVEBER. S = 2R E A
JUEMARSIERE , =#FRRE “FF—lE—EE", ARTHESRR S, A
EAAEAM AR [ FIASURERR “RRTHE " gz, AR A
SVl EERE PN = Fe ek N e 2T Y 29 = vl M i A R |1 172 B 7 s e = R S
HERFTAEREZRIRILEZ R, gUlRme.

REVLHY A — A SIS : SNRASCHIHEZR T, AR AT RS IR (5 2 IF
HEJRGREGRENHI RS, # SR FZEH BT oA ——IX 2l ke e A9 7
(§8 i —) . AR—FERAEH.

SECA A IR B AR R R 20 s ARG E AR AR AR 4E AR T 1 2k
PRGN, A SOME SRR A 2 45 AR Z RIS B (E4% H B BN o] LATH]
oz, (H— BRI A RERE] 55— B R

22 3k
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