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SR, AR CE F B S0 AR A U RE Il R et A7 B, BV o P e Stk iy 2 A 2 i 2
it , = E R RFE T SE R G = H AR SR AR 40 7R LG B 45 B (Li et al., 2026b; Jiang et al., 2026).
RIFRDGX— A, A S TAERR A EAE LA 5 PR R R R DT A R R THc e, P R BRI R SRR H,
H ARG ENE BT A WAL H B BB 4E A (Yang et al., 2026; Xia et al., 2026a; Alzubi et al., 2026; Zhou et al.,
2026; Jiang et al., 2026) .
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WA, T AL RIERAI J, IR T 2 FRRITS, IR T3 ik
ATHA . R T RAER R (Kimi Team, 2026) (98U VAR, MBENIETAC09 T8 REMTTAULTL S
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B RICIZHR R T (Ouyang et al., 2026; Wang et al., 2024; Qian et al., 2024; Nottingham et al.,
2024; Liu et al,, 2025). #fz, FATERMZE T AR FTER I BOATER BE . FATE— P IIET Trace2Skill
TR B AN HE R 6 A 5 RE 5 TH 1A 80k
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Patches

N = Patch1: add new pattern ).

! Success Trace -+ H +"' i from success trace \

! T / ! + Cast ID columns to str H

H GIIENEEEE) ':—)iv —+» + Cast numeric columns to float before '

1 | matched rows ' H A '
H y H + Cross-sheet row matching to prevent !
! 1
'

1 lacross two sheets. silent type-mismatch failures.

| h

= x R¢ i [Error Trace - — T aqdiion]  Patch2: add new

\v, X 0% \ "MEDIAN(IF (xxx))" T . H L’ g~ warning from error trace ! / 3

Rollout Using 1| returned None in —E—) SV — ! + Array formulas silently fail in LibreOffice |—y» S; —)Q§
Sckills 1| recalc.py ! \ 1

+ Pre-calculate in Python and write the :Mergé Patches Evolved Skill

H ' ' result as a literal value instead.
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| o (Q)_y “ﬁ\—; iz o e )
1 | handle excel iv ! !
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Figure 2 | Trace2Skill i) =FrBifikK ZMiid. Bl 1: — DRGSR B mo TEARBHE LAY A LI BIHh 52
At So (NLEE G REFHAGEE) BAFRSIAT, Ayl 7 (KIg) 7" (8h). Brie 2:
FATI B s 5 B e I AL BRI, ISR I RE AN 5. BB 30 A B AN il L I 4)
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* Trace2Skill, —FhSCHfxt A F T4 5 (B2 REUEA TUAL LA S ZTT U6 B SR RERY F Bh 2 RE A -5 1 W AE
28, GBI R SE A TR TR BN TC R 755, Trace2Skill #ifll 7" AR BEM Tl fEieh
CRETERREZ T, T IZ B T AL T IZ B SR AR (82).

o SCIEIESRRI, BT PR REAS AL BUm BT E . AIZARRHCRE, X SR RRTEAN B R R AR S AL
B AR M TSN AE 55 G0 Py REA TR (83).

o —MNETREY], JFURR/NIERERL (B0 350 12240 EVASCHUR A S REE (L, AT IR T 72 R8T
PE B LA R (83).

o BB HTERN], AT TP TR A RE T B — LR AR TR TR R AERLE ;. Agentic ffiR7>
MO T A B TR T S LR AT (84)

2. Trace2Skill

Kl 2 J/R 1 Trace2Skill i =Bk 2. FMTE e meaitamnisfe H s (82.1). 25 1 BB, 26 2 BBt
N 3 PrEgriAE 82.2, §2.3 Al §2.4 iEdnitiik.

2.1. HifgSmEE At
—A A S B NFERERFIRE S, h— R Markdown SCR M (SKILL.md) F1—2 4B}
W R ={r1,...,rx} HAE:

S =(M, R), R =/{scripts, references, assets}. @D
M R REVERIH DA H ARG SR AT I T AR 4320 5w DA S i SR e i B ol 4t )
TR E R TAE S W AT AT AR A B bR SCal it M 225 (5
BREBALREMTE R . & 1o Rm—DEAREESH 6 AT RIEFH AR R REM, TEmEBmEiE 7 —1
HIEAE S0 2 Devolve Fl Drest FMATREAIR 17315 I A AR AR S5 oA o FRATTE SO
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Hrry; BAESS  EEER. BRI EREET Devove FAIFLIAH— AU T RE, MILTHEH O,
Ceer
S* = 8(S0, Devove; o), P(S™; 79, Drest) > P(So; 7o, Drest)- 3)

AT So MIFRILGILTTX: —MRi AR ERM BB (FAEK), 75— (UE TS HULRIR
HRTE SR A A (B AR), XMk T Trace2Skill 7B St S AT b 32 20 I 3 5

2.2, —rBE: Bl

FATRM ReAct (Yao et al., 2023) fiEN B BEAMESL . 457E So . FANHERMESF ti € Devove Li8FT 1o , 2
N i, AR

1 =19(qi:So0) = (a1, (r}”,al”,0l"), ..., (. af),0l), ¥), )
Ho rl) FRE k AT, o) FRTEPM, ol FRMELIE, ¥ € {01} FRIEMMLS . BEDE
T = {t1,..., ) Bellsr

T_Z{TiETZ_)/iIO}, T+={Ti€T:yi=1}. (5)

BB U SE A T HA AR s AESEBRI o, U —A> 1220 {2350 R BUE FRIBUE BE 200 4405 50 24
BHEWPLE, FrzmfEAL 2 4 GPU /N . BB RSB UILI R B.1.

2.3. S FrBE: JFT SRR IARAD TR

—HL TR e AR, B BCE]— 4% £ —H0ul v, ML M RE B . B B
PRI So MVREERIAM —ZK B, HHh—1 A4 T

A (So, i), TiET™

bi = 6)
A (So, i), TiETT

JIA AT BRI IR B LA, AN T P = {pi}, SRR ZRITMFRIIR R P OHERHER
Fth BRIz AL B R — LN BE 2 ShRAN T, FF A% BE0H Anthropic ¢ TajigtE . W HREIMERIZ B R 12 e
EENA# I (Anthropic, 2026a) . i T A BTSSR A BRI, $F iR LS EXMES W, XA R
AEXIFRE T BB

WIS BT bY (A* ) A* TR E B FRUCRAT TARR : BRI, U IR 25 54T SRR Al iz A AT A
X, FHRMBREBANT R BRI BT IR SGR AL, A I Ll e F 2 Hao W -

WA (A7 ). A~ DA ReAct MR Z R B FEARIMENTLI. A v e 77, BRI, S
B/ ORI R 25 AR T H—— il ik RO sUB P 4 MR AN, i 852 5
Fo B A (D) WIHEEFFPIREMERE RN, 5 (2) FERLR RPN, P& 1k & LML R R R
AR, W v SRR T2 Ah . X — BRI HELRB R P~ R TR T ERIER
WO, 5 AR i B AR OB 45 DL 75 (Ouyang et al., 2026) JEXfLE. 55 §4.3 47
JeoR TR RE MRS (U A2 ) B 1 A 5 VR Z TR )T OGS EE

TR YE . B 7T YL So RIVRESRIA L3RAE, JoIR A AR RER AN T o X APz ]
By ki Bl s, ATIHE P PR FFAE SR S5 R B S R Z R . AT BT AR A A Qs B R T DL
5% B.2,
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2.4, BB ensesb T4F

L P =P UPH g 2 BTSN Tl 5 3 B P A0 NI BRI p* L IRRLRTT So
| SEESEEAE G b .

SHIZE TSR FALBIGEB . XLER T L = [logg,,,,, [PIT RMAIZREHETEIF (L < Limax )o AETF—
Eg& 4 ; El%g Bmerge /I\%I*T@jfé)ﬂﬁﬁ/l\?}ﬁﬁﬂ‘%lﬂ*

P = M0, So, {1, ). @)

Horp M(mo, So, ) TR, MRS IR B ME— IR, 2 RERAE, M BN T AR SO T By
M E— mg — (AN FUKLRA 8 @&k — LLM WRELE, /Mrals, FHEHEREOy st R 5hE,
Tt SNEREN . e p* Wl 22 MAR I A, AR AT OB« = 5 MRl 3P L i DR
BtE: (O SRR SCIERIRN TRREELS s (2) S0 7] — SO AR IR AT Y5 Bl Y 2 B 2 bR i 8T 1
(3) BRGNS i 57 fes 2 A I T AL .

T RES TN — BB, BR 7SR Z A, MO ERLAEAN T b BT T e, A py
IR A BB, P ORRRGRRD T o AEAWIE LI SR P PR BLIR AT N A . M BRI B ie iR X
—RIAESR S AN T Rk BB e PR O A ) EE A K T A T RE S R G R S5 R, TR
ZALEN R WS AT S5 DA AR R RE A S, DR b T o th B e A oA ] E R AT e
PEMTBE T o X APEET s PR AR S AL, T2 R A e A A 1 T2 AL S ARG 7 5

PALGHIERE S* = (M", RY) Briie T So, HAEMERIN IR, BHREMERRL]. GIFREMFR
B AN — G HANT 7R BI p* WF>% B.3,

2.5. MRPEEEA

Hifigt#tt. So HAN L LRMBFREWIIafk . HKGGETEIk B 7 BRI E 5 5tk 7 A RUR
&SR AL So .

WEIFIG B GE. So th mo MSELANRF BB BRERI AL, AT Bl . IEANFAT7E §3
N, BCRERD TCH AR — P (So; 10, Drest) ~ P (05 0, Dreest) — BA BEEUE, MM — mITIRIEE LA
LA NISNEE e LD R /3717 = )t 5 2 VA D7) ) e s A S B S D E 05 -4 P e 43 S K7 BT T e B

3. S
3.1. SR

Bk e, FRATY E BRI T TR U, RS EOR R BRR S S R G A IR xlsx U
HHNALEZ A TRER O ARG A . FATIE)T SpreadsheetBench-Verified (Ma et al., 2024), fH
400 MEASF R 200 ST Rk, 200 AR TG b R OR SO BT IR AS . b, TR
I1#E5E 341 SpreadsheetBench |45 T4k (FIRELE %) FAE (G FRELIET) 555 X Tamok
(OOD) ZAvEE 1A, FofiTHE WikiTableQuestions (Pasupat & Liang, 2015) (WikiTQ) a7, HEiEsk
U8 (QEEERL) FESA (AT SURT) WA BTN S AR 0o il 3R A8 =0, (15 xlsx
WRELHR BRI T ERNY . FrA SRR T =AM T (41, 42, 43) WF9ME, RS HEMENH
FEAARIE
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A T PIAPERESZBE . (1) Anthropic B 7HY xlsx $2AE (N L&iS), MREFEMATLRES; i (2)
B S HACAR H Qwen3.5-122B-A10B 754 i) xlsx-basic 768 (BEAL), LS HHPHL 5
B, JeHulsE (FEILHR B.1).

Hefgve . BATIPASFAME: JoBifg (JoeBeschy), AN TS (xlsx), S8k (xlsx-basic), + @i (U
EASRATE ) Trace2Skill), + W) ((UE SN #E B Trace2Skill), PAK + &5y ([RIBHE ST
# 1 Trace2Skill) . AL ERIMM N TG TG el E M SEULFFIA.

SERAN YT Trace2Skill R H i 31| s S ALAILH - [7]— LLM [ HEARRE AR s . #b T $EBGE R4 R dmiE #8 1
fafa . FRAT5CE T A Qwen3.5 MoE #2471 : Qwen3.5-122B-A10B 1 Qwen3.5-35B-A3B. #1484/ M
FIRABAL AV B 58 2 48 ReAct KUASH) Agentic (155, i il B A R ML S (2
WAL AT T Hede) . A5 T vLLM (Kwon et al., 2023) $#4tH45, IR AfEREAT Qwen3.5 A=
. LA BRI A A 1 AR . AR BB, 128 S TRREIAI TIBA T, TAIM 32 At E
KN X FTA ReAct WA, FoATTRIAC HAR R Bl 100,

3.2. BEER

1R T TSR AIE . BIRBIAERS J7 10 T R SEIR AR . FRATTRAE B IS B B T X BB HE A 5
PR FRBERM S A T Lo SRR REIATX I, R R0 SRR B S E O REEA TR e . FRATR
M Avg VED ERAL BN — N E X BEAA 2 1 52 RE RV 4 E AN (R AR 2R AU RIAT: 55 U 2 18] 39 B A 0T A%
PRt Avg V-4 U E I 53117 N SpreadsheetBench #:fE (Vrf/Soft/Hard, PIFMEALAIAL) PAK WIkiTQ 5
PERE (WIRMEEZUIAR) , SJahZALRE ST A2 11 N ARfL .

ATHE R FRRIOT TE%, MR TRHINE; SEALTBWES . J K5 RN 1228 gk
LIRS, 7E SprBench-Vrf |-k 48.33%, 75 WIkiTQ L-ik#| 74.68%, {HHAEAR FBIZHA TR RCRA
fh: 4T 35B & HEHK, HAE SprBench-Vrf |- No Skill E — 9.3 pp, 7E WikiTQ [{f — 4.3 pp. M2,
SRR HER R I 23T No Skill (122B & figffdE SprBench-Vrf |8 26.17% vs. 27.67%) , FSE{UEES
BUL SRR TEE =4 A7 R 32 BN 28 (Han et al,, 2026). FiASEEME(R T T4 4L (Deepening) 53k
(Creation): Fi#HHHE T T DAV —ANBRATON T A0, 5 MR 7 il DA Bl SR 28 B — AR
JE I R R A T A

AL T SEHBIE R 1 ARG G ERRLE A i PO TR BAT 55 LB, M THRE IR, h 122B BRRE R
B4k AE SprBench-Vif |43 3|Etf +Error i} + 17.5 pp I +Combined Ff + 21.5 pp (W27, FHHET
T Soft 5 Hard 1§43, iXSERTH AR THESHAA S 35B ARG IR LRI AE +Error f5HLT,
e 122B FHReMH S, FI7E SprBench-Vrf E3kAF + 16.7 pp W4T T 122B BAUERE [ Xof v 5K i Dl
fif 35B R BEIAAEAIAIAE 55 F3RAT + 27.0 pp W9$ET. [RIAERI DL BE BB T YIZRor11, 78 WIkiTQ |,
122B RS VR FEAL SR 43 3>k + 1.6 pp (+Error) Fl + 4.6 pp (+Combined) [ytt.

HRFBOR W IR T 955808, REBRSIR B ARGHERRE. hTS0ER—MRERER,
K AR T 28 B RE R B RE M B THIR I A 3 U RE ). B3R B EM: 1 1220 {25 E IRy Creation
+Error 7 SprBench-Vrf FARTG T +22.8 pp W TF, MIERERIE NRIRE K, ARG . TERLE N5
i, Creation H 2T NRHEE : 350 {2 Hf# BIMERY Creation +Error $¢AE, 24 1220 {2 REMAAE T,
1 WikiTQ A SEE T IS T + 57.7 pp BT (Fevbdefl:, 1A% 81.38%) , Fli NG KY- +
6.7 pp.

L% 0, https://huggingface.co/Qwen/Qwen3.5-35B- A3B Fl https://huggingface.co/Qwen/Qwen3.5-122B-A10B.
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Avg BUbRIA TAES A . A8 B s ORI TS O P el atdme . M-FI9e0RE, RIREIINCE
SEARLERERS [RIINHR T AR T 2 R B &, AR B — B E i A P | i BRI

REPFIIFRA “QUE” 55, Hdh 350 (M AURER “QIfF + #5iR” 5% + 18.3 pp, i
1220 LSRRG ) “QUE + " R3] + 17.6 pp, FIHMEIFIAIBAE A LS BCR G H P
P S RE PR SR SR

SULFEmS, PG TSRS T, M CSRET TERIUNRN, PEHAERTA AR -l & rhy
PREFRGRAFY AR T2 — R A M &

{525 Bilirh, +Combined #5285 i HARESLPE 9 5045 5, +Error &R [ 585", 1l +Success NP
Al DX TR B UHER 232 - it , +Combined @i fa e R T, T +Error FTERMIE R T
BRI IR, "R NRLEENEINGS . M2 T, +Success [{) 250 BAER—E5= N
kK (122B fEHAIEES T + 17.6 pp) , (HALEME——E RSO SRART EUEM RS L (122B fEE TR
4590 - 0.9 pp). X—AR=UFRM, BTN T Al REBA WS ME, B0 2R AP GEA B i e
IIEFs A0, AR E A IEE AR R, AR MEFRATE T B A B R ) /i ds (S0 86).

3.3. e

T VA Trace2skill 2R REAZIZALEI L T2 Table 2 | Math reasoning results shown as deltas from the No
¥z 4h, FA1fiH] DAPO-Math-Train-400 i Skill baseline. D-Test: DAPO-Math-Test-100 pass rate (%);

FEACER G, RV TR R AIME: AIME 2026 avg@8 over 30 problems (%). Reference
%114 DAPO-Math-Test-100 (437iipy; oW remains absolute; evolved rows use green / red delta

WiT#%) I AIME 2026 (4hfishgadesy;  ntensity

30 EET-H155r @8) LTI - R 3.2

TIRBS AL, FAT A R e A TT

TEM R BE . S5 032 2 s, Condition D-TestT AIMET D-Test] AIME]

b e R A R g . oSkl 920 904 890 833
e 5 g SRS 122B-Authored +Error | +3.0 +2.9 +5.0 +5.0
AORRREINRA (R 2) . 1228 ERNHAE 35B-Authored +Error +2.0 +1.3 +4.0 +0.5
2 T+7E DAPO-Math-Test-100 327+ 7T + 3.0
ANEA A, AF AIME 2026 FRFFT + 2.9 4~
Hor s (FRAL), Jf HESHALE TR X7 35B Ffigfk, 7 DAPO-Math-Test-100 F27+ 7T + 5.0 ~EH 4
M, FE AIME 2026 F#:F+T + 5.0 NEZ M. 35B AR fE[RAEARL: 7E DAPO-Math-Test-100 |- [m] 45544
PBFT + 4.0 NES A, BEAETT + 2.0 NES AN, RS TR T HI A 2R B A SR TG M, BREY R
FNSEFRP B TTAL -

Skill User: 122B  Skill User: 35B

3.4. PLEMZ £S5

Jy T VA Trace2Skill 76 2 B WUSEHEBIAT 4 1072 AL RE S , oA 14 B0 FI F-BUSE 2% (VQA), b, DocVQA Mathew

et al. (2020) 1FK H ARk

DocVQA ZRERGHIME SR G —H B, M. KZE. [HH. eIl s fl e e RZn 2
B, e SRR R B SRE .

BTAVE B IUESE (5,349 S AE-EUEXT ), Rial 2,700 DNEGFIHER R E, Ha 2,649 MENRE T
IFHEE,
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A ANLS (P — 3R SOERIMUE, Borfatr) MdEFI# (ANLS > 0.5, %).
555 3.297 280, BATELF RV MR RE . S45R AR 3PN,

B3I T A ABABES . T Taple 3 | DocVQA results shown as deltas from the No Skill
FrH87R T — A NEORHI BORS - AE A S B R baseline (evaluation set: 2,649 instances). ANLS: Average
THOL , 35B R fiEfk (0.6843 ANLS) 9L Normalized Levenshtein Similarity; Acc: ANLS > 0.5 (%).

T 122B HfiEfk (0.6424 ANLS), 7£ DOocVQA  Reference row remains absolute; evolved rows use green /

R red delta intensity.

RAELEAL SR A L%, 35B fAUfE
R H AR, ) 35B AR Skill User: 122B Skill User: 35B
M REXT 122B BEASH R HETH-P- i (+  Condition ANLST ~ AccT ~ ANLST  Accl
0.009 ANLS), HJxifi4s B &P AR F4 35B No Skill 0.6424 712  0.6843  75.2
HIZEI (- 0.062 ANLS, — 6.2 pp M%), 122B-Authored +Error | +0.1639 +15.3 +0.1554 +13.6

o> T, Hi 122B RS i 55 e e [ A | 35B-Authored +Error  +0.0093 +0.9  -0.0620  -6.2
¥ T +0.1639 ANLS F1 + 15.3 pp HfERIZRM

P, HF HIRFEREA RT3 35B i | (+ 0.1554 ANLS, + 13.6 pp #EffiR) . XFh2EFRW], HKAEGIE
R A A RO rh RO B At IR R A=, IR BRI AT AT R — ol 37 TAE 55k
THIBEST . —NTE DocVQA T:55 R I R AFBAY , HA—E KA RIERE 1 R AT R, B Ie X
LER BT AV AT IE RS B RE -

4. 5m»Pr
4.1. JHTES S g

TEAEL B REEALIE T, FEE B P AR, AW T B . AT -5 PR B 5 JA X EE
DEWIAT. ZXN—BAMTIEk: Seq-B=1, AIEE KBRS ERAE: AL Seq-B=4, RIFEEEDUSHLILH)
MRS HOFCAE. MR RZE M, AN TR E MR RERIntL; FPRNE 458,

76 122B % I, P44 474 SpreadsheetBench $55_E (kT AU (+ 4.0 pp Vif 15T Seq-
B=1, + 6.8 pp T Seq-B=4 ) . 7E 35B i |, PAFLHELE Vif FRIHE R, (7 E-B=1 7E Soft fi
Hard $47 FA350M s, MR MU BIE B 4 R T AEANTE ST BT 3208 JRTI, ORI i 22
SRR T 20x OTHERA, FLBEF S DPEUE B, AR B Y K

HER. (] w=128 A~ TAEE R Nx70 ANMERIRAR, Frg 0T B SRS AT R R AT B AR T
Mogy N1~7 NHSMYERATIR R (FEEAH—A) , MIL=A4 ~8 AHT LLM K. #7245
N 1 [N/B] MK, BRRARE AT — 4> S2bi b, M4 T 3 4080 (OF47) XFH 60 4-4h
(Seq-B=1, 20x ) F1 15 43%f (Seq-B=4,5x ), HHJZEHERE N ZbEhd . I wHRIZ LA 8-GPU A800 45 i
(235 s /ISR g B

B TRCRZAN, AT EINERA LI BT AN T R BUYIR B [F ARG W IR AR So AT
W RSB E T A 2R A T, OAEAE A, BB RE SR el 28 S SR 734 i) LR 30
JERAR B H: Bl e 4 R SR S LI 45 2B 7 [R5 B VAN, e A 22 Mol v SR BRI AR, i AR
TSI ST R SO BRI AR




Trace2Skill: KRHUl R HF TR M N FTITAS IR RE (A T e

4.2. ¥ 2 g Y9 K-k

ReasoningBank (Ouyang et al., 2026) KFAE APl Sk Hh i iz AL 2B AT AP0, HEAEFERR I A AT S5 -2
ARG R A R AYICAZ . T E RN 7 h 5 R BE, A1/ H5 +Combined HETXTLL, /&
BRI RPN, (B R IR T R B RE SR, AR — MR RS AR E TR
FEE IR 2R B (B top 1) KB T 2T ReasoningBank KRR ZR £, A Qwen3-Embedding-8B 12
Kz MR T RIS R AR 5 FR

+Combined outperforms ReasoningBank by large margins: +13.8 pp Vrf, +7.1 pp Soft, +8.2 pp Hard for
the 122B model; +9.2 pp Vrf, +1.5 pp Soft, +0.8 pp Hard for 35B. ¥ 35B #%#! |- ReasoningBank (20.50%
Vrf) {UBE T RE AL (19.00%), R 35B BIALH A IR SAEMEIICIZHR AR TLICHT , F =A% 0
ARARIPURH K FE 5

FATHEPEREZEREIA A T =A 10 B, A ZR T A ) 5 7 A 1 12 SR 2 [ 1 2 T AR )32 Ak
LA A G S AW R AR RN, BRBOR S T, 285 SR TofR g s il i 4%
HK, BRI B 5SS BN SR ERRTERD ), e #E) R 5e8s T iy RETE A BME (R 2 AT
FNEZHME WA, =, Trace2Skill iYZ29AFFHLHIREN T3 2% B H ML R E g 1 i )
JEUU s TG ER P P SR B R S TU R MEBGZ AL RE I IR . 25 BN, XSS R SCRR— i R
B UEE Z 10 A B LB T R B RESORY ,  HER A S U R S R RO B kA

4.3. Agentic #E P15 WLk LLM B HExT LE

V2 S TARE i R R B OSSR ALA RS G0 rh 4 BT TE RS ) 2l 84 fiE (Ouyang et al., 2026;
Xia et al., 2026a; Yang et al., 2026; Jiang et al., 2026), +Error LLM 54745 73R AT SRR T BAIR
RIVEF B ] B R T R B T 5%, (HICYAR A SO A B S E sk i/ MRA A
% 6 WRT +Error (FhEMA, FefIRJrk) 5 +Error LLM Y5 A PURMER B 416 TRy ER M.

e fi sl , Agentic sy Bife F¥ R L3 . Agentic +Error 7£FrAg DU/ 5t R INACT- 2 R B L
T +Error LLM, 243518 + 12.2 pp (122B %4k) . + 0.8 pp (122B fil3%) . + 3.2 pp (35B ¥%4k) il +
13.3 pp (35B flli). 122B Qi@ PR ol PRS- 520k 27 pp, i 7 AR
ERRE (WF3).

Agentic BB 5 BT HEAS A ST MR T . 9L $57E70 11 4 SpreadsheetBench FIpfi#h WikiTQ 1]
PIRAL s SER TR F AR B AN SRAEBUSAH AL 201 A I, FEAE 30 WIKITQ ANESHEA B oC M Al
N, T Agentic 2Ny AL MNERE_EIGEREF LI ILS

M Agentic BAREARE R TR YERIFN T . XF 33 AL RE B E MERTICUESE T A- R ait s
(82): WIZRIKEAAE 4 DR (12.1%) FRpER—8, MWTE 18 MM (54.5%) HAF7EM . UK
FAAT H GRS LLM 0 A s e bt DA SO L B S 61 b R SR G BEVA TR Ry o BEARAS I IR, 5 ik 57%
(Ifi Agentic 2y 14%) , HAEZRA—ARGIH, 2Pl A = AR R REIRRE A 2 sz
ek EC IR . U5 F YIS B AR, AT REREIEAE I, TR T8 E T 2SRl
BRIl AT A I AR 2 SN ek S M 5% A% 1 0ot ) B4 AL o

4.4. n[IZALH) FRR PR AR

Fefi1#6: A 122B Deepening + Combined iz47/E iR 323 AHBPIBE, PAREIAIRTK 25 M th AR e B i A
(SoPs) o DUt Y RIS ()i 1 546/323 LIRS (LA 2D F8) , FF HEmHETEE
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SKILL.md 5 /0 W B PRI A

AR L GRIEHE (178/323 AM4hT) . B k4S5 AXFIEAT recale.py, FH/] data_only=True
BFTITFABRAT ISR B i RS SECR TR R ERORAS, X iaq 7 ol i WY o Al

T H%EFE: openpyxl £ T pandas.to_excel() (177/323 A4bT) o i} pandas 588 BEE/ AL e 25, i)
openpyxl S8 G [ B ¥ e R ASCHFEA B th B4, DAORBE P 45405 . pandas.to_excel() ik
B 8 556 AR i 44 (RIS

WA MEEE (138/323 MM T) o BAZEME, FHFTIHE S S, Bl BAR FOCH & W R H 5 7
PEAZS A URAYPIEE 7 S R A W AR A

ghifatbantivic 2 (53/323 AM4hT). HFE P MIBRAT AR 13RS MWASARIR ;75 H 451 52 6 A T AT S A LR B
M AR FBRPLIESR T S il ik 1 P TARRR AR -

INARFEPERE e 1) $] references/ . RSCREMMLINZS RA X 58, RG] E 13 MISH X, Mk
F30fF SKILL.md. B, FRICEiEPEE. FEfee V.55 248 1Y FIFO &5 LIFO RITRELAE M. X R T WEAT
M REIRTT L AT 4R S AGHE H 2R e RO A0, B SO gn s A i TAERELN, 177 references/ MI{E
KEERIN S, AT AAPE RS0 . Trace2Skill i HUlHIEYE B Zh R E X — 2% L5, BEANTE
H,

5. HISR LA

ekttt Anthropic 1457 BEHESLRT B RETE AN G 1 & ZRAR S I SCRY , 3% 28 SCRY Y T S RTHRRE AT 55
U ARHEBRAEIRE (SOP). X SR ABITHH Tah Ak . Wik (s, I 5 2R BB IAHESLEZ (Anthropic,
2026b). SkillsBench (Li et al., 2026b) $24t T N RGP R RE T REME, /R BRSSOk AL
HH AR RESR T BE , (H5E AU S B IR B Zh A U S BE R DA R . IeAh, R K —/ N &
R T RERA AL T BA—AY e R SoRY . Ze(iib, Li (2026) FEA, 18 i I 1 RESGOM i) B e TR RERG A B 2 B fiE
RAEZL R PERE KT, RASH e 252 2%, SWE-Skills-Bench (Han et al., 2026) ¥£ ELSZ 1% T AT
5L THRRETEARCR, MOEFRU AR S5 BN SCREFULHECH, RIS + 1.2% Rk aese T, (HAE B
SCRVEECES ) B 52 25 PR R T % . AgentSkillOS 5 SkillNet #f— 4 @ TiX—4 8 R %, WM iEEFE 51
P (Li et al., 2026a; Liang et al., 2026) . #& A4y 23%: AR TOAMIE—SE. REWKEEXE
o SR, FRATRYE D AR IRR I FE4 & — A BRI R — BB HIEE T, REhE
Bl o A RERF Ho e £ /07 SWE-Skills-Bench Firfg 7 (%) bR SCRVEHEC Y e 55 1 E AR AR ATR A H A8 46 4
AR, TR B G R e AR TR

etk A TaRAL P LI, FUN TTAERBT, R TR T A S T DA SR S R R AR AR AT R B
54N, Voyager (Wang et al., 2023) i1 H i HEAE A& H Y6, 1M Reflexion (Shinn et al., 2023) 1]
T LS A R 5 R W 0 A R SCEDR LA . FEIER b, S ST IR A TR AT AR I WA
TERREN, HAE G ST 55 th A X 645 ARG 38 B8 (Ouyang et al., 2026; Fang et al., 2026; Wang et al.,
2024; Qian et al., 2024; Nottingham et al., 2024; Liu et al., 2025) . #&A169 3% R4 L RS T-7E
BT SOCIZE PR RE R, RAOTVERR —MIRAR R % AR, T RA R b .
X ZE R m PR Eh . EOE, B2 R IH A0 e 48 REAS T R SR Bl A TR B AR AT A R R S
T AR R Ak . U, PR R PR B BE B A B TE M, IR R BE AR A A ] T Ag 3k =, T
KR R 5 A AT R E L R A
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A RE A L. FATH) ARSI i 48 5 B8 MR BB AR B3 b B Blis {3 fE. SkillWeaver (Zheng et al.,
2025) @i LE IR R A M 4% AP $5fE. AutoSkill (Yang et al., 2026) i@ i #EHC-2E4- 0 1 A= dy 30, AT
PR B rh A A @A S B ¢ g . XSkill (Jiang et al., 2026) ZEfF X E AL £ AEIRAD AT 55 PR HERAE AL ,
L5 nhd bR SCRUR B EHE S . EvoSkill (Alzubi et al., 2026) Q2 I R MOT S b s RET B, & H i ik
B B — R 5541 k. Memento-Skills (Zhou et al., 2026) % A k7SR Markdown #5 68, Wit e B &
W BT A HEMERE L2 41, Anthropic F)3%REEE 4L (Anthropic, 2026a) {43 T AMLHHFE LAY 5
Bk, Aol BT/ NI A b R e Mt A T E MR IB IE .

Ay R AR RS TARCBUR R E Tl i B A4k, Trace2Skill 5] AT =/~ R %7 AL
(1) R FATFRREFH A POLREEN T, AR P Z A A5 AE , B G 1 MO A B
I 0L (2) A AW : FATECN T4E—1) . 28 Anthropic KA HYHRAE H 5%, AR L APL
X ARG Z I IR AR . (3) JChi MR & + AL/ R BT BN B, SRR ek
K. Besh, JAEFE A S RGO L AR (I Claude) , FRATH 728 K LA S48 /N2
35B [YJT IR AT SCBURR (R . )i, Trace2Skill 419 A THiEF (411 Anthropic W#REQI#RSE) AT
PREANTE, WA A BUL R B0, lEge T N T AR AT

Bihe SRms i Bl it . SKillRL (Xia et al., 2026a) i1 35 A6 ] P FIE AL 35 BE- S ARG, P RERL N )
MRz Rl ks (4 X, PUT YY), MRS ARIERRAE AR . 260U, ARISE Hil MetaClaw (Xia et al.,
2026b; Li et al., 2026¢) #RZR T BUR A RERILEL HIERALH] , SCRHFSRRIER . &ia 2% SHES
BCER RN EARE], AV AR RS, TR UINGR . T8 GO E R, R BT R H g
SEEGHRI K.

6. &5k

AR T Trace2Skill, X2l H S RERIE T M AYHEZR , BN AL M RERY I 30 KB4
TR BUAR, PR A R . AR CR . SR AEHCREAR], Trace2Skill il HA70E
—HT TR, WEAEE R E D R HRMER B ST . BEE, ER T A R AR A 58
WRHLE, T PEE I R A — SR S RE H % .

FMIIDTTE I, BRI 0 3R AR P 35 BEAE A )RR ) DA BB RS 20 11 AME 55 I3 e Bk
WERANZALRE ST o BEAh, ZATERIT, RIS R R R AR I T R T T EACRA iiekfE, HLA—w]
BAHRY RSO T B TR R BB 280 . e 4541 02 s (B, 7E3: ‘SKILL.md SC
EE RN, WAE ‘references/fH ¢ A HURHE SR BIHJE A UMW), Trace2Skill RERS A R4 W HL iz AL
PERRE, SRS B R E 01 B o

JRFRPE S AR AT . A — SRR AT AR, ASCEVA N AR R R, FA T RIEA AR KK T
PARER: (1) Sadigh TR DURBOM AL : HaTHh T2 B G, XEDAZ B AT B B — 1B ey 1 P Sk s A
T BATEAETT RIrik, TASEAC BB Ak T X e A S RERRER M . (2) JBBRFR B e 5 %L
J: FeATT M RSB —FPALE], DA B R REATEHE S R et AR A B B8 H S P oReE S IR . R
R TARR R T AR PRIBES, PAREARRAME (B, FEmERAE S5S% ) Mol M
111 S B Fe R el 7 B R T A B RERTS ) B AL B A
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Table 1 | EHAIRAZRM (%) TBXJER. Bifefid = dbmizsmemtial (fr04); Behefiil# = 1
AR (B3 4) . SBITIRFFLR T DARSE R 30, BT R S i 2 M8, BUE SRR Y
#51; green= FnfeTh, red= FIRTFe. A RACK I N LR, 21Xttt S8k (Johifg) &
HE. P¥ffi: X731 SpreadsheetBench (HilL/%/ff, WIFMBIALHIEL) F14p115h WIkiTQ (WIAMEAL LA
PEATEFRCEE 1, SR SR T B v ) 22 (L

Skill User: Qwen3.5-122B-A10B Skill User: Qwen3.5-35B-A3B
SpreadsheetBench 00D SpreadsheetBench 00D
Condition Vrf] Soft} Hard] WikiTQT Vrf] Soft] Hard] WikiTQT AvgT
Reference (absolute scores)
No Skill 27.67 2890 17.57 21.50 19.00 18.00 4.60 13.33 18.35
Human-Written 48.33 36.30 17.03 74.68 9.67 13.03  3.37 9.02 31.57
Parametric 26.17 36.60 17.50 23.73 20.17 13.70 3.87 20.14 20.80

Skill Author: Qwen3.5-122B-A10B

Deepening (init: Human-Written)
+Error +17.50 +10.30 +10.40 +1.62 ' +27.00 +9.44 +2.86 +9.26 +9.18
+Success -21.83 -857 +0.04 -10.35 +9.16 +3.57 +1.56 +12.09 -0.90
+Combined |+21.50 +10.87 +12.50 +4.56 +21.16 +8.84 +1.80 +6.64 +9.19

Creation (init: Parametric)
+Error +22.83 +3.77 +5.87 +7.89 +8.66 +9.53 +4.00 +2.06 +7.04
+ Success +15.33 -093 +4.33 +23.70 +12.83 +11.57 +6.13 +30.36 +17.62
+Combined +0.16 | -9.23 -1.40  +3232 -1.17 +3.73 +1.36 +29.70 +14.96

Skill Author: Qwen3.5-35B-A3B

Deepening (init: Human-Written)
+Error +16.67 +8.50 +8.14 -6.36 +17.33 +9.17 +4.83 +2.71 +4.47
+ Success -22.00 -8.83 -0.50 +1.46 +11.00 +3.64 +0.83| +43.23 +9.85
+Combined +6.67 +3.87 +4.17 +2.65 | +20.00 +5.77 +2.36| +42.20 +14.78

Creation (init: Parametric)
+Error +1.00 @ -7.70 +1.03 @ +57.65 +3.83 +7.30 +2.66 +12.66  +18.26
+Success +5.33 457 +2.43 +9.09 +5.66 +5.80 +2.63 +3.31 +4.54
+Combined  -0.84 -9.17 -1.63  +30.82 -0.17 +4.40 +1.26 +18.00 +11.69

Table 4 | Parallel consolidation vs. sequential editing on SpreadsheetBench (same-model Deepening, +Error
only, %). Seq-B: skill updated after every batch of B trajectories. Bold = best per column.

Skill User: 122B Skill User: 35B
Condition Vrf] Soft?! Hardl Vrfl Soft] Hard] Time]
Seq-B=4 59.00 40.63 20.63 26.17 22.37 7.47 ~15min
Seq-B=1 61.83 44.40 25.40 26.00 23.83 10.57 ~60 min

Parallel (ours) 65.83 46.60 27.43 27.00 2220 8.20 ~3 min
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Table 5 | Trace2Skill (Human Written+Combined) vs. ReasoningBank on SpreadsheetBench (same-model
Deepening, %). ReasoningBank retrieves success and failure memories at inference via Qwen3-Embedding-
8B; +Combined distills the same trajectory pool into a single portable skill with no retrieval module. Bold =

best per column.

Skill User: 122B Skill User: 35B

Condition Vrf? Soft] Hardl Vrfl Soft Hard?

ReasoningBank (Ouyang et al., 2026) 56.00 40.10 21.30 20.50 17.30 4.97
Human-Written+Combined (ours) 69.83 47.17 29.53 29.67 18.80 5.73

Table 6 | Agentic error analysis (+Error) vs. single-LLM-call error analysis (+Error LLM) across all Author—
Mode combinations (%). Same-model cells are shaded; plain cells are cross-model transfer. Bold = better of

the two conditions per cell.

Skill User: Qwen3.5-122B-A10B  Skill User: Qwen3.5-35B-A3B

SpreadsheetBench 00D SpreadsheetBench OO0D

Condition Vrf Soft Hard WIkiTQ Vrf  Soft Hard WikiTQ Avg

Skill Author: Qwen3.5-122B-A10B

Deepening

+Error (ours) 65.83 46.60 27.43 76.30 36.67 22.47 6.23 18.28 40.75
+Error LLM  67.00 43.93 25.23 39.81 25.00 2243 6.23 11.24 28.58
Creation

+Error (ours) 49.00 40.37 23.37 31.62 28.83 23.23 7.87 2220 27.84
+Error LLM  27.17 27.73 16.20 47.26 19.83 17.60 4.70 23.30 27.08

Skill Author: Qwen3.5-35B-A3B

Deepening

+Error (ours) 65.00 44.80 25.17 68.32 27.00 22.20 8.20 11.73 36.04
+Error LLM  37.83 2293 12.83 77.05 30.50 20.17 8.73 9.95 32.83
Creation

+Error (ours) 27.17 28.90 18.53 81.38 24.00 21.00 6.53 32.80 39.06
+Error LLM  22.00 27.67 16.60 54.61 23.50 16.87 4.93 11.24 25.76
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A. SEVES BB IR BT SE )&

PATARMESRVERE P BUAE 122B P4k + A Aisfsr, PGSR (10-15/323 b T) , HAEbfL i
MECRE T hd, (HARAEIE S E .

HEA U RO ESIE (15/323 AN4MT) o« BT 21, 3 A ol h B b w Y)Y B AR TAERAZ AR
FRICARJE A answer_position 7B, IRELX L FB—H A RN TARR S — ORIl —2
SRR, AP EEREE, A%,

B IR H I PR (15/323 AN40T7) . 8 HITRIBUEE S )54 Python 2%, i A2 F4FH . pandas
() H AT A openpyx] 1 B TCIR B4R AT BEBHER bR H 3 I BB S 4 E 5 A5 5 AT 2 —21 1Y dtype,
I i openpyx] it AR H 4 s [A] AR

gfmir A SHaRE ORISR, ~13/323 4 T). SIHMFTA TR, BAAT/5M0 5, HAEAERTS AR
VERTISIEAR UL B o X P T B PR R ] B 1R R T AR RIS RN, ARGz AT 151 AN 1 i
KT IR 2R

B. B v il

AP SRE L TR L BT B KRB, R T A RN R, DABEREANRK e A
iR =R

B.1. BBt 1: WHekRGERRER

BIRElR mo TEPURCH IR LG LA N R G PR . TEMERIRS, $AE So 2BASMENN 7 LR 30b . fREEER
i, XGARER RN R, fEARHERRR T, B R ) (L RE ) B fEt ik . FATE LR SKILL.md P
EWMBE RG SR PR X —d R, A0 Trace2Skill % dlit— AN EE R ML S5 BRI H ARt
BE. PIL, JCARBAMESREMBAE AT R REe . BB, (] Trace2Skill 17 BERYH REM IR TH Bl L
FEFe Ay X Bl Uk SKILL.md #5 i 9EIE (BIANGEIRAIREAS ) , XL A F RGN 2

fata: fRE—EZK role (BIAN, HTFRIKIHT) HEEMA.

Hifetfst: AN So # A

855+ AL 55 Ak A SO

AR A T HMERGE. B0, bash (shell $047) JIFHA MRSV FIALR ReAct.
#eX: ReAct KA H—FEffEBE A T R M 2 A& uttT, BBMESS 52

B.2. BBt 2: spHlilidd s it BBtk T

FESE BT BL, ANTHRM B BB /e IEUT (Ouyang et al., 2026) —HEHIBAR UM BEICIZI, X207 4k
MBI GANR, AR AR AR AT S AT B Ba, B REASBUSREREH %, Riafet— T, Hid
1230 9 i 51 17
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B.2.1. BRI HIR (A7)

fafa: AR LT XXX AT 55 Bk A e .

855 GERRERIPIT™ Y (HE + ASCHE) MESHUE, Sl kR iy RE, H5| FBRMAGRARE
Hl i SR/ IME R Ty S0k Beie RE0SWT, R REMRRO B S N E B AREI T AT REETER . K TE
Py, H arsEaing . MEEEIERT, 205

Wil LA (SRR ) :

1. PRARAT 55 A0 GRS b B L b T R

2. BRI R T A AL S ECR T RC ) SR s AU IS A IR

3. il i/ MBS IIEARAS I —— S BB S i i, I RS BB T A
4. BT —AROIR R, R IEEER 1 A 3 BRSO N

iy B (1) SFRAMR — BT ISR BAEIT MRS, FRMEERER; (2) $Fieles (< 3) — BRgR
CAE DA G AL R 1 Tz AL T 45

B.2.2. RIS BEEER (AT)

1)

fif: AR (g T
50 %E I
ok

PR Bt — B P R T AL AR R A B 3R

SRS — T T SO SRR 5 AT R R ST Y B
P AR — LA RO, TR A Y

Halll: —AUEER AR, AR, Bk, A REEI A TR AR

o

BRI AR RGN T T & 5K

fi
REMRBLE, A B T15  IE A B A =T 72 e ARt

o

1]

B.2.3. mBILEgAh T (B Priskiil)

LT N BB RSN T o AR RBIR H—2 85 R i 5t (AT AbB— 2 RIMIB A 5 O,
o B BEAAE R E fEA MR 74T b T AT SRR AT TR SKILL.md /N5 b T[]
F38b 52 A5 AR KA AR IR T, SRR At “Eitfe st el pRfEdfEviAe (84.4).

0

AHIPHEIL B RICRAR N T M R B RER MR TR N AT, ISR e s AL
PAT S e N RAT . AR T/ SR s Bl S5k R AT 5 T B 2 AT T 8

- a/SKILL.md
+++ b/SKILL.md
@@ -55,0 455,26 @QQ@ ## Formula Verification Checklist

+## Row and Column Operations

_|_

+##+# Range Boundary Enforcement

+- When a task specifies a cell range (e.g., F14:M83), operations

18
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+ MUST stay within those exact boundaries

+- Parse range format: start_ col + start_ row : end_ col + end_ row
+- Never apply operations to rows/columns outside the range

_|_

+##+# Row Deletion Logic

+Before deleting any row, verify BOTH conditions:

+1. Target columns are empty (as specified by task)

+2. Row falls within the explicit deletion range

+

+**Do NOT delete** completely empty rows across ALL columns unless
+explicitly instructed -- these often serve as structural padding.

+

+##+# Post-Operation Validation

+After row/column operations:

+- [ ] Count remaining rows matches expected count

+- [ ] No header/footer/padding rows outside range were affected
+- [ ] Data integrity is maintained in adjacent columns

+- [ ] Range boundaries were respected (no off-by-one errors)

B.3. S=FirBt: IFRIERFR R B T
B.3.1. FIFRIERER (M)

Bt — AR IR 5 . BB S DISIAR AN T, BN TR IO — RSO T i . TS5 2
FEMNGH RN ERBILEZAAT

HE:

L Ll B2 AN TR A S AR A B B v, PRE SRR (B, BRI ) .

2. figtahgE: RANT XA — R AR I TR IR R R B, Rl E e, SHERE A IR E
B

3. DREVIR ULAR: AR OAN T AR DR P —— & A ey . AR AR B

4. PREFISYE: SF RN T WA B S AKN T fE— SR < BT, RERITTRNZA.

5. BRAEYE: G AN T A AR TR AT R B BIETER R A A2 18], WIS A W S A0 BB 11T
o ] —BeoCA .

6. TP B/ BERICX : X references/*.md [ create #1F S5 AFR M E R HER ) SKILL.md g — A0l 7
BN ——Z AR R, BRI .

VB A% : 42N T SEAR AR AR B B AR p ) — R I ST B, KE XA AT 55 BA & e td i
PERIESE . DS PR B LI B, TR A — e s, i AR E S B IE A

B.3.2. AUREAIFNT b (SR OIPRBZIR)

PATR R 7 T 1 SpreadsheetBench-Verified X 323 NS BN T AT 2GS, A GHAHNT
p* AR HE P RE A M A i
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{

“reasoning”: "Merged 3 patches addressing mixed failure/success

evidence. Key consolidation decisions: (1) Synthesized recalc.py

workflow from all patches using the most prominent CRITICAL WARNING
placement, CSV fallback validation, and a verification loop;

(2) Consolidated library selection guidance into a comprehensive

decision tree; (3) Combined row deletion guidance emphasizing
bottom-up/right-to-left deletion order from all patches;

(4) Merged formula validation checklists without redundancy.”,
Yedits”: [
{
"file”: "SKILL.md”,

” . N

op”: insert_ after”,

“target_section”: ”# Requirements for Outputs”,

?content”: "## Important Automation Guidelines\n\n
**Prefer Python over VBA for Automation**: When tasks request
VBA macros or spreadsheet automation, implement the logic in
Python using openpyxl/pandas instead. This provides better

error handling, easier debugging, cross-platform compatibility,
and avoids macro security issues.”

2

"file”: ”SKILL.md”,

” . ”

op”: ”insert_ after”,

“target__section”: "#+# Important Requirements”,

?content”: "### When to Compute Directly in Python\n

If LibreOffice/recalc.py cannot evaluate certain formula
patterns (complex array formulas, advanced INDEX/MATCH
combinations), compute the logic directly in Python and write
results as values. Use this fallback when formula returns errors

after recalculation despite correct syntax.”

}
]7

“changelog_ entries”: |

”Added automation guidelines preferring Python over VBA”,
”Consolidated recalc.py warnings into a single CRITICAL WARNING”

B.3.3. mPBlRHEzES: RAEAIFHT p*

Fi5H 3 [ Be iy JSON 40T p* BRe /P fkdthe i g8 — A iy 2257301k, I ERER A THREH % DA iR

J&/R T#E SpreadsheetBench-Verified #5231 22 5 SCEH GBS B, 40 DG B P e 75 LAY SoPs: 24
KEHHEM AT (178/323 M T7) FLHBERSES (177/323 4T ).
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--- a/SKILL.md
+++ b/SKILL.md
Q@ -126,3 +261,18 @@ ## Common Workflow

## Common Workflow

+##+# CRITICAL WARNING: Formula Recalculation Is Mandatory
+

+**If you write ANY formulas to an Excel file using openpyxl,
+you MUST run recalc.py before considering the task complete.**
+

+Formulas written via openpyxl exist only as text strings until
+recalculated. Without running recalc.py:

+- Cells return None/empty when read with data_only=True

+- Evaluation fails even if formulas are syntactically correct

+- The output file is incomplete

+

+This is non-negotiable. Do not proceed to verification or
+delivery until recalc.py confirms success.

_|_

Q@@ -138,3 +285,9 Q@ ### Working with openpyxl

+##+# Tool Selection Warning

+

+**CRITICAL**: When modifying spreadsheets that contain existing
+formulas you need to preserve:

+- Use openpyxl (load__workbook() then save()) -- formulas remain

+ as strings

+- Avoid pandas (to_excel()) -- silently converts formulas to

+ static values permanently
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