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Abstract

As a core link in unlocking the value of data factor markets, data asset pricing mechanisms have a decisive impact on
market circulation efficiency. To address the lack of transparency in the execution process and the poor adaptability to
non-stationary environments in existing pricing schemes, this paper proposes SC-TDP, a trusted smart-contract-based
dynamic pricing model for data assets. Specifically, SC-TDP builds an on-chain pricing loop based on a Markov decision
process (MDP) and leverages the immutability of smart contracts to establish trustworthiness across the entire pricing
workflow; introduces a decentralized governance mechanism driven by a concept drift index to capture statistical

changes in market distributions and ensure policy robustness under non-stationary environments; and designs a cost-
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aware adaptive batching strategy that balances the frequency of on-chain updates against gas overhead

to improve the engineering practicality of the system. Experiments on real-world datasets compare SC-

TDP with mainstream pricing algorithms, and the results show that SC-TDP achieves superior overall

performance.
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% if sold = 1 then

> —HHER
b RPN R 2l R — I A

4: IXMIT TradeSettled(fr wuid, revenue, delay, r;) o W EE
5 else
6 EMIT TradeFailed(tx wuid, delay, r¢) o FR: e/l

7. end if
8: W price.PUsH(p,);

9. if |W price| > N then W _price. POPHEAD()

10: end if
11: W result.PusH(sold);

12 if |W result| > N then W result.PoPHEAD()

13: end if

> i Hf 11 FIFO 4

> 45RE 11 FIFO 34

14: ¢y + STATS(W price); ¢, + STATS(W result) o $EHLE 114511 ({1/EWMA /3 1/ i zh

#)
15: ¢ GETASSETFEATURES(Lx  uid)
16: 8¢41 — CONCAT(Z¢, dp, dby)
17: heyy + STATECOMMIT(804,)
18: BUFFER.APPEND(hy, a0, 7, hesy)

19: EMIT SampleBuffered(tx wuid, hy, a;, heyy)

b BT N AEREE (Ji)

o JESMEHIA A AR R iy
o HARAG L, ft QCC 2F:2)
> R FEARA
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QCC & 20 2 4k b i B B 22 S AT
R, SELIGE ERRLA S D, T Q-
learping B ¥k AU 4% [ TRESLHL, WnE %3
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ik 3 Q (I T2 (QCC) ik fik i i s

WA: FEAZL BUFFER (OGE (heae, b)) SIEHGT A5 Q & Qlh,a]s 2208 05 ir
AT v; k4% K batch, B max; lastUpdateBlock

Haily: 344 Qupdated(batch_size, gas_used, digest)

i: need by size + (|BUFFER| > K batch) > Bl 2] ) Mt
2. need by time + (CURRENTBLOCK() — lastUpdateBlock > B max) o It[o)fiide: kO
1

. if not (need by size or need by time) then
4 return "SKIP"

5: end if

6 B« PopBarcH(BUFFER, K batch) & A B IERGE (o] dldii])
7 gas 0 b WAL “At Cas JI} i 4"
s: for all (hy,a;, 7, hiyy) € B do

L q max < maXa'cA Q[hwlgtﬂ > Hirdhy “F—RE&RE Q7
10: g old + Q.GET(h:,a.,0)

11; Yy 71 +7v-q max; 6+ y—gq old > TD H#i5 TD iR
12: Q.Ser(hy,a,, q old +1-46) > TD(0) 3§t u B
13: gas + gas + GASESTIMATEPERUPDATE() > 2| Gas {8
14: end for

15: lastUpdate Block + CURRENTBLOCK() o Ok E
16: digest — H(SERIALIZE(B)) o Xf A ST SO T
17: EMIT QUpdated(|B|, gas, digest) b R AT/ Gas /4 3

18: return "UPDATED"

Q-learning %2> — M ERAMHPRE-F  (ra.r, b, ) RABIERILMQE, EHELE
TEOHEREL, AR TR B S A Q (E 22 77 4 Q % O(ha),
FRERE D TIITREFE a T ITREIRTS s 1 BiaR., QCC A2 Q E 5 57 i AT
HIASK 2T . Q-learning M pykpm M F &0 EH W .

FEZE4y (TD) Ml fTe4>], KHREs
IR, (LB RS AT A TR —
o A% T 22 R 11 22 S h R SE3 24 Tl 112
QCC &L FH TFC & A& 5 e A Hrtne@ =23 yel0.) N rdn F

Q(ht’ at)<_(1 - n)Q(hn a, ) + ’7[’% +
Vmaxa’eAQ(hHlv a')]#(g)
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4.1 XERE
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WS E, B REA ZE L Solidity (v0.8.21)
5 4T 22 H 5T I OB B T
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