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Abstract

Enterprises generate profits by providing products and services, aiming to maximize
profits through effective marketing strategies. However, how long can a product survive,
and how much profit can it generate throughout its entire life cycle? Related studies
remain rare. As this area has not been thoroughly explored by scholars, this study aims to
develop a method for measuring Product Life Cycle Value (PLCV). By integrating with
Activity Value Management (AVM), this research utilizes profit information produced
through AVM as the foundation for estimating PLCV. This study also incorporates
Artificial Intelligence techniques to construct and validate predictive models for PLCV,
thereby enhancing forecasting accuracy and practical applicability. We adopt the field-
based empirical approach, with a well-known domestic channel agent serving as the
research subject. From the perspective of the channel agent, the study investigates the life
cycle duration and value of distributed products. Furthermore, for products with greater
PLCYV, the study combines demographic variables from the corresponding channel regions
to identify the key population characteristics that influence profitability, thereby improving
the effectiveness of resource allocation decisions.

[ Keywords ] Product Life Cycle Value (PLCYV), Activity Value Management (AVM),
resource allocation decisions, artificial intelligence, demographic variables
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AR $8,099 15 $121,486 72* $7,995,809 107% 2,162,204
2% $782 22 $17,196 72* $1,131,797 102% 2,887,685
ES X 0 X 24 X X X
i) $771 19 $14,642 72* $963,661 144% 3,048,670
B3 BElS $5,844 57 $333,106 72* $21,923,965 40% 2,521,166
RE $3,925 10 $39,251 72* $2,583,352 1023% 3,008,225
SRR X 15 X 72* X X X
B X 8 X 72* X X X
A $4,304 23 $98,996 72* $6,515,580 118% 3,072,423
fEEBiER $2,963 39 $115,572 72* $7,606,601 74% 3,019,410
— SERER $354 5 $1,772 15 $26,049 85% 2,998,387
BARRE BREER $1,065 9 $9585 15 $140,935 237% 3,006,489
&2 $203 6 $1220 17 $20,275 98% 3,008,749
BAKY X 0 X 1 X X X
EPNE R B $37,185 8 $297,479 4 $1,182,516 17% 2,775,112
Hit@EARAS  $1,659 21 $34,849 72* $2,293,629 988% 3,015,523
T EMRER SRR $1,373 2 $2,746 14 $37,731 412% 2,994,753
KER $8,671 29 $251,451 72* $16,549,731 339% 2,839,781
BB & X 24 X 20* X X X
LR B &20h a2 X 6 X 9 X X X
EYES X 40 X 1* X X X
BEMAR $8,802 12 $105,629 72* $6,952,169 484% 2,938,008
Hitjt e X 9 X 11 X X X
R R e X 27 X 4 X X X
HiARRIR BIERR X 0 X 4 X X X
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%5 SESEHZEREHBBREE | RAETHCOIE T E R TS

A1 4ERI2 587 3 éngv FEER = SAERI EmEf EREGEN TINENEN 195RRE
AFgH  Eg A¥EEH RE (B) B8 SR (MAPE) (RMSE)
e $2,072 652 $1,350,890 22 $29,719,580 57% 3,665,701
B $2,964 415 $1,229,886 41 $50,425,307 55% 3,521,548
A $724 237 $171,622 11 $1,887,841 77% 605,679
BRERM $14,356 15 $215,343 20 $4,306,857 82% 394,111
L BRI $356 108 $38,492 32 $1,231,750 74% 323,927
R Bklk s $5,842 37 $216,160 60*  $12,969,570 217% 779,387
ERE $4,386 85 $372,798 18 $6,710,371 62% 1,808,303
SEEE] $1,900 170 $323,081 72*  $23,261,846 79% 2,243,654
BN ] $364 59 $21,451 19 $407,574 71% 165,323
o _EAR&RSE $5,409 29 $156,854 1 $156,854 46% 135,241
B% “ZprEm $1,105 2 $2,210 14 $30,935 430% 2,038
HER $220 120 $26,426 30 $792,780 152% 478,319
il X 27 X 4 X X X
wERTAN  JFBIECAE 4,001 5 20,004 15 300,066 149% 46,345
Btz A8 21,199 10 211,990 56* 11,871,424 79% 439,049
RERS X 20 X 31 X X X
B 483 54 26,068 48 1,251,256 73% 80,231
SRR REEDN X 11 X 46 X X X
SRk 2,452 10 24,524 60* 1,471,418 136% 41,302
e 234 10 2,339 26 60,822 80% 78,610
Hith)hiB 5 2,691 3 8,074 15 121,115 72% 15,976
IKFEAIK 28,311 6 169,864 13 2,208,238 143% 502,636
i RFEELER 1,276 4 5,106 12 61,269 92% 17,903
Rk SR TNRE 2,740 11 30,144 60* 1,808,632 63% 45,082
Fit 2,439 13 31,709 23* 729,310 123% 251,918
a5 Hthgrs 13,327 3 39,981 5 199,907 169% 92,867
188 10,261 11 112,871 14 1,580,194 54% 1,585,353
AR HiEmEH 2,669 59 157,444 17 2,676,551 55% 228,242
DR 7,766 13 100,955 37 3,735,341 47% 89,880
] 15,508 2 31,017 22 682,364 83% 57,779
AR 6,128 15 91,922 72* 6,618,384 61% 1,063,795
SH 1,208 22 26,587 72* 1,914,263 144% 186,747
ES X 0 X 24 X X X
" i 11 19 206 72* 14,818 114% 65,382
HRES Ak R 2,134 57 121,617 72* 8,756,407 68% 442,480
&L 615 10 6,148 72* 442,670 369% 31,388
SRR X 15 X 72* X X X
FELIH X 8 X 72* X X X
A 1,966 23 45,222 72* 3,256,019 17% 315,841
fEEBiER 817 39 31,878 72* 2,295,202 62% 121,649
BAS2E  EERER 183 5 914 15 13,709 74% 8,506
BREER -25 9 -224 15 -3,354 64% 17,300
CpRER 1,039 6 6,234 17 105,984 111% 22,469
) BAKY X 0 X 1 X X X
RS B 17,039 8 136,315 4 545,261 37% 92,593
HitvEAR R 75 21 1,583 72* 113,975 298% 27,849
AR EREEE SRS 1,210 2 2,419 14 33,871 452% 2,278
KYER 3,043 29 88,236 72* 6,352,999 184% 157,884
BB & X 24 X 20* X X X
HHISHE B &20h a2 X 6 X 9 X X X
EYES X 40 X 1* X X X
SEMHA & 3,456 12 41,474 72* 2,986,094 205% 37,315
Hitjt e X 9 X 11 X X X
Fig CEIE R e X 27 X 4 X X X
BIERR X 0 X 4 X X X
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%6 SERFHLERESBEE | KA XGBoost fEFHER A T15FH

Ef wEER  E&EN SaBE EREGEE TI9RHASL HORRE

BBl A2 BHIS  pvign  EW ATRH EE(5)  BE i (MAPE)  (RMSE)
e $1,480 652 $965,011 18 $16,964,446 48% 777
B& $2,268 415 $941,516 22 $20,129,561 41% 1,677
A $712 237 $168,791 15 $2,481,937 27% 222
BRERM $10,188 15 $152,821 13 $1,952,343 1% 155

SR R $518 108 $55,952 22 $1,196,245 8% 64

B&  BRk&sE $4,883 37 $180,659 24 $4,203,211 8% 233
R $2,785 85 $236,749 11 $2,565,595 34% 6,003

B8 $1,524 170 $259,046 46 $11,243,205 30% 864
BAERSE $494 59 $29,132 16 $456,362 101% 779
NG $1,913 29 $55,479 2 $110,543 2% 28

B& =REs $132 2 $264 17 $4,389 266% 308
HER $710 120 $85,219 21 $1,741,308 16% 232
il X 27 X 5 X 5% 16
— El3:iiZs $3,549 5 $17,746 12 $209,533 26% 291
RRFRM BHEAE $19,891 10 $198,911 25 $4,814,725 0% 61
RERS X 20 X 16 -X 236% 116

B $456 54 $24,617 22 $526,309 10% 72

s e NELEAEID X 11 X 12 X 7% 41
RIRIER S EIngE $3,207 10 $32,066 38 $1,161,051 22% 146
e $57 10 $573 21 $11,707 21% 349

Hita s $827 3 $2,480 16 $38,854 8% 38

KEEK  $12,641 6 $75,849 13 $968,991 1% 200

RFEELER $1,303 4 $5,210 11 $56,465 59% 1,165

ARk s TAnE $2,613 11 $28,743 35 $962,113 48% 1,619

Fit $5,305 13 $68,959 24 $1,604,391 13% 3,346

2 Hthgrs $2,275 3 $6,826 8 $53,999 154% 2,121
- 157 $3,316 11 $36,481 11 $395,341 63% 35,036
- HiEmEE  $1,460 59 $86,124 10 $849,520 15% 470

R A $5,615 13 $72,989 15 $1,073,248 6% 459

] $24,440 2 $48,880 50 $2,294,713 41% 10,714

AR $3,770 15 $56,551 50 $2,654,846 2% 1,117

L $297 22 $6,530 59 $357,786 33% 1,012

* X 0 $0 22 $0 X 3,001

5 $504 19 $9,574 67 $589,921 2% 16

B8 Bl S $2,585 57 $147,321 46 $6,394,085 33% 2,563

&L $1,663 10 $16,629 57 $882,391 330% 777

RIERSR X 15 X 38 X 18% 1,144

FELIH X 8 X 1 X 5% 42

FESE $2,098 23 $48,257 53 $2,392,635 26% 1,963

(e $1,493 39 $58,220 56 $3,038,833 19% 691

N BEEER $62 5 $312 15 $4,582 24% 71
BARRE BREER $144 9 $1,300 16 $20,370 816% 2,558
CpRER $48 6 $291 19 $5,390 4% 16

BAKY $0 0 $0 2 $0 X 7

EPNEEL ] BIEMR $19,702 8 $157,613 21 $3,220,579 0% 88
HitvEAR R $299 21 $6,273 10 $61,872 266% 73

e IR ER  EHGRE $132 2 $264 17 $4,389 266% 308
KYER $3,827 29 $110,989 54 $5,599,938 83% 787

BREA& X 24 X 23 X 3% 239

HEE =10t X 6 X 10 X 6% 109
EYES $0 40 $0 1 $0 X 47

BEMAR $2,539 12 $30,470 25 $737,538 504% 1,459

Hihgtes X 9 X 21 X 22% 182

. R X 27 X 3 X 4% 28
BRRER s X 0 $0 5 $0 X 10

AR RSB gﬁ‘ﬁ%ﬁﬂm’ltﬂﬁﬁz‘m FAORRG - FTEBER R CETIR M IEIRRIE - BTN - BERBREREE
BRI ILRARAE L1820 - TR ’@Eﬁn ESRAVE R
2.5%=H X" FER . KRB AL T AIRER ( )4 TERHAN RSN E LI EIRRAE R (2) MAEENY ) ) BiEAR(E -
3.&%H ffﬁéuaxﬁﬂﬂlﬁé*ﬁ%"ﬁ'ﬁ% 50% » AMELIEERERA - FARRBETPBEAET IR -

69



Integrating Artificial Intelligence into Product Life Cycle Value and Activity Value Management: A Case Study
of P Channel Agent

HHEE AR R ML E RS e - BT 4
o

ST ISARL 55 AR - e SRR P S A e B TS A F A -
ETERFERLEGMRS 5 TR - DR AR - B
TP - SRBBRFI R FASRTR ORI » NSO e A 7 P B -
PR+ RIS FIRBIE R R TE 25 MR - (0 AmBR IR - R R
B B L PR A AR - (A AT BRI, - PR e
S - SERER RS RIA T - AT ERAEGEIRIETE T 2%
FIR BRI E 1 - (R A TR A SR b - ORI -
RS © FEERWETE -

HRELELEF - AP EREA AE I AREERN - TSR TR
e o, (5L ORI RET F4E - (B AR AT (S B (TS - b. I3
REA BN - RO BB - TRIRASE - ROETIHIALE A
A - o FEVERARDAEmBNIRA R - TR R AR R - d
HIARBLERE R AR - SFEMRAELES - (SRR - TR F e
B (LRBLERERI A AL PR - A B BT - A% - Pt
IR B P L TS TRLBE o 78 88 - G LA 5 0 R B B
HbEE -

SIVHE EOREE B TR 416 - IRIBER(H A IO AR -
AN EITLASRAL A (L PLOY R © o, YEASMYT B ALFRAFIRIAGH - $eIH (L
2R - b BB FUPEMATRE S (E - AT RN EE T BAIR - FHIR
SR A e B AR R S B R U R ORI AL © ¢, 3%
B+ I ATHOFTS5ERE - IR : (o) BEHECRIMERRAEE R & (AR ELERIDHE - L
THUKEE) - (b) I BT SR B 5 2 (R (AIPURRSRNENS  ETA £9
)« (o) HEHTITIRIS Y - SR & Bl TR L A - SEBLSEME R AT
HT L O - T B R W DUERZE S0 fnl - MR - i
T B 8 7 2 AL - (ET B2 2 ORA T L T - SE RN 1
AL A R 72 AT AR A (L A O IR B ST S8
PLCV -
(3) =PI

e A TR R F TRMR R PLCY HOM2 B W T PLCY
ZTHE - AP SR S SR R B B - IR R
1 R H TR RIS (T8 SRR - A 6 BT - [l 6 HgRT
SRR EL TR F R R 2 B R 2 A - S B B

70



NTU Management Review Vol. 36 No. 1 Apr. 2026

VORHE » il - TERIH A R E A e B R E & S P E 2 AR - THIT
RSP B ah A a B R RSP E L A S~ FHIH AP
PEEE A e EIRE S RFEEZ E MR - R TR H B R b A amsE B &
PR PE(EZ AR -

A.

A FEHRIE IR 6 273 FEHETT AT ALAS T Z 0 )5 A LR < AR

AP egp e g AR amE R S m P (REA] - =BT
BRIRUEHRRE - KYER - ilER - AR - SR EF R -
18 28 i E R IR HH SR S ) B R RE D B AR e Ry T 52k Al I o BIANERIR GG H S
ERgAEGE 147,321 7 A EEIRE 46 (H H - BUR BAR GRS E 7 E
EEAT - KYERERTE R H E A s 8ot L ELEE 50
{8 A ST - K ER AR ER S - s EE e ey
APl he e - (HE A BIEIR P E (EEr] - JEH)
BERIRAVE SRR ~ @R - HABEE KRk » 2B RT3 -
B L H RS S AR - (B s EBERA - DI AERCR ] - H
SPESEAEE 157,613 JT - AR H A amsE I (E 21 (8 H - 28 /RE 05 72,989 7T
Wy ERKEE - (BAaEER 15 (87 o RO G A PSR G T 1 1 AT e
EATT 5 F NS B - RS TR R A - =R UE (B
PG A i E AL A I - DT RE A e EIREE (PLCY) -
AP R ER T - (HEM A e IR S PgE (A - KEI)
BERIREMSE S REE - A8y S v IES - B ELERE A A
RIS RS (R amEESEE P (E - KR EERENTEH R -
DR A B 51 » H SPEEFIRT Ry 16,629 T » EdmEHAANE 57 (H A 5 Mk R
267 {E A - BSERTEHE P M ETTEEFS - QISR s ETROAEE
BRI R EE A G & HI S BRI E RS - DU RS mEm -
HSPaig Rl B e A e B R (B (IR - R )

PR 7 o 2 R A T 55 3 T 27 e i B R B (R ) - R e FREHRZE
FEVIR AL~ HAhAL R SR E S - ERMEE AN E 4 5
7t HAMERSEER 26.65 H > BigAanEEEREEERS - DAL
FLECRBT - H A EFIE 5,210 7T ~ AamBEiE 11 B AEREEEEMER - 2
Rk (SR BT A 5 SEE AL AU TG E (L B BRI A - B R i i TR U B
PGS AL ]S RIKPRECE R - ARG IR BAS B R BT 2 & i -

71



Integrating Artificial Intelligence into Product Life Cycle Value and Activity Value Management: A Case Study
of P Channel Agent

250000

200000 - ofiit®
.'ﬁiﬁ#&
150000 - o TR
w®
o
p
3 o KR
100000 o
.ﬂmﬁﬁ‘fﬁ
KRk
o SRk -
oHFRE o RERAR
50000 o B g M
0EE
° .
oA .memrw
° i) 'ﬁ%ﬂ -
Hag e °
0 10 20 30 40 50 60 70 80
EREHEHRE ()
o ERAH HEEME < —— THFER

6 Em$ =R RKTRRITII AFN R ERE mBERE DR
BRR | ATREEIE

(W) BHEEHESHFANERNZ FBEFE

A B A B PR e e e BB AR A (B ORI B E RA (R 1 - B FAm L
B SE s e O > HAE T8 (BB (HALS i ErEritm It =R - nIseleadin
THANE R 2 fRaR o RS LA MBI AT E S 7% HERERE B
SEME - R Re AR ER NS T

FyBgt 5 AN R R TSR 2 8 AW — D FRBR It 7% HUEE
BRAREHTEIT /AT « AEREUR - fEEH] XGBoost FRAUIF » 20 A 20k - FHH]
Wi7E (MAPE) Fs 48% 5 TAEHRRR B GBS HAE MR » MAPE T2 19% » IGE
EREE 60.4% o BLAGREUR - HRPRELE B ARG A RN D BE S - AT
FHERIE RS FHHIYEREN: - NI - ARAER B RSB A EEEAE T - B HR G
FLUEBARNIF AT A JEORRE - D S0 A TR HIRE SRS A AR T8 - P ATs R
RERRT

T R FEFF R BE AT i BB AR B — B0 - AW SR DA il e i sy E R T
AR TR B R W -

72



NTU Management Review Vol. 36 No. 1 Apr. 2026

®7 SELENZEREHBHMEE | KA XCGBoost {5 AR T19FF LMK
BB REHERSEAR
w1 AERI 2 88 3 Ef  TFEER ERSER SRl ERLEGBEH FiHRHBEAL HHRRE
AFEH A BE9%F  RE (B) B8 327 (MAPE) (RMSE)
2hg $1,144 589 $673,887 17 $11,202,346 19% 338
B& $1,641 354 $581,024 22 $12,422,269 14% 690
A& $722 235 $169,717 15 $2,495,559 6% 41
BRERNE $5,187 5 $25,937 16 $406,299 76% 734
SRR $654 104 $67,999 22 $1,453,809 36% 182
B&  BRkEE $993 21 $20,849 14 $286,482 8% 144
B $2,024 71 $143,701 15 $2,113,006 9% 312
B $2,087 153 $319,290 40 $12,139,356 14% 1,560
BAERE $494 59 $29,132 16 $456,362 5% 32
[EINGITE $1,913 29 $55,479 6 $329,978 2% 40
B& EREER $132 2 $264 15 $3,882 417% 180
HER $743 118 $87,689 21 $1,791,792 7% 60
fiig ] X 27 X 5 X 6% 18
BRERN  IFBiFCAE $5,187 5 $25,937 16 $406,299 76% 734
RERS X 17 X 12 X X 35
kA $456 54 $24,617 22 $526,309 24% 145
s - NGB X 11 X 20 X 25% 125
HRER SR $3,207 10 $32,066 41 $1,248,106 219% 755
RS $702 9 $6,322 19 $117,166 233% 440
Hitas $873 3 $2,618 18 $46,025 13% 64
KK X 4 X 9 X 16% 26
RiEFLER $1,303 4 $5,210 13 $66,566 31% 833
BBk TonngE $2,613 11 $28,743 37 $1,014,593 30% 793
Fit X 2 X 15 X 20% 426
as Hitgrs $0 0 $0 12 $0 X 78
1858 X 4 X 7 X 14% 36
JBRE HinEmER $1,395 54 $75,331 15 $1,107,689 15% 464
AR $5,615 13 $72,989 15 $1,073,248 0% 34
RS $3,770 15 $56,551 52 $2,754,301 2% 1,410
L $3,312 14 $46,363 57 $2,460,196 169% 324
* ($385) 0 $0 20 $0 X 73
5 $527 19 $10,009 69 $633,606 9% 177
B AR $2,585 57 $147,321 23 $3,288,817 58% 3,708
REE $1,663 10 $16,629 56 $867,968 179% 590
REERG X 16 X 40 X 3% 53
iy lG:: X 8 X 18 X 6% 39
BERE $4,114 14 $57,593 49 $2,652,937 8% 192
[EEEEA $1,493 39 $58,220 57 $3,089,329 6% 13
[ SREER $62 5 $312 15 $4,582 16% 48
BARRR SREER $144 9 $1,300 16 $20,370 14% 46
OpEER $48 6 $291 24 $6,767 7% 37
AL $0 0 $0 2 $0 X 15
PN B $19,702 8 $157,613 21 $3,220,579 1% 247
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#x9 BERABEACHMETEBE N SERIRR RN 2R E

K & KER Bitezia
Profit Profit Profit
cons 4.2294** -1.7036 20.1784
(0.001) (0.358) (0.209)
Gender -2.6409*** -6.2844*** -16.6057**
(0.000) (0.000) (0.017)
Age2 -20.0915*** -13.8144*** -62.9888**
(0.000) (0.000) (0.048)
Age3 0.4093 7.5657** -54.1175**
(0.839) (0.013) (0.036)
Age4 -1.1888 1.1068 1.5753
(0.622) (0.759) (0.959)
Ageb 5.6523** 19.8680*** -16.8271
(0.022) (0.000) (0.593)
Ageb 6.5193*** 20.7776*** 90.8222***
(0.000) (0.000) (0.000)
Household 0.00006*** 0.00002 -0.0001
(0.007) (0.541) (0.612)
Hsize 1.2384*** 3.1005*** 5.3853***
(0.000) (0.000) (0.008)
Hincome -0.030*** -0.0027*** 0.0046***
(0.000) (0.000) (0.009)
Edu -4.9211*** -5.5961*** 28.1921***
(0.000) (0.000) (0.000)
Mct 0.1410* 0.7340*** 4.4057**
(0.075) (0.000) (0.000)
Area2 1.3183*** 1.5966*** -2.2740*
(0.000) (0.000) (0.027)
Area3 -0.7855*** -2.4024*** -7.3660***
(0.000) (0.000) (0.000)
Area4 7.0316*** 7.1770%* 13.9520***
(0.000) (0.000) (0.000)
Typet 11.6473*** 13.6677*** 40.4025***
(0.000) (0.000) (0.000)
Type2 5.5139** 5.9145*** 17.9312***
(0.000) (0.000) (0.000)
N 363,693 196,988 51,654
adj. R? 0.0316 0.0382 0.0192
F 743.05 490.52 64.34

w

S 1. Profit BERIRRFZERNZBIRZEF S - BRI Gender AR BBABNEZBLIL - AHE

AZBMEAOEBLZEADE ; Age2 AZBIBMVENE 21 5%E 30 #AOSEADHLL ; Age3 AR &E
BRAIRATE 31 32 40 R AOGHEAOE L ; Aged AT RBMUERNE 41 %E 50 mAOGMEAORLL

Ageb BZRBIRMENE 51 5% ZE 60 B AOGHAOELL ; Age6 AZBIEMEMNE 60 LU EAOSHEA
C8(LL 5 Household & BRI BAT R 2858 ; Hsize AR BRUBMNEBEHEHESRTIHAOY » ANEE
ANOEBRLESE 5 Hincome B BIRMBENEB RN ZIGEEEETIEE > BhsT T Edu BB
BURNEHEABLU LEBEZ AOSE  Mct BBEREEMNRMNEEHZEREE  Arca2 BEBIRAIR
HARREEZ R Areal BEBIRMIEMN RS Z REEE  Arcad BRBIRNIEN RSB S 2 EHEE ;

Typel BBRRIEELE 3A B 2A Z BEHEH ; Type2 BBIRIEENA A B B ZBHEE

AEBULL Areat (GRERGIERALESZ EHFEE ) (EALLEE®E - {EH Area2 - Areal - Aread SETTHT o
R e Tk BRI 1% ~ 5% & 10% ZFEEIKAEE o
. BHEZHE AR KRB RZBRA vif 3R)E 3.413.35 K% 3.35°
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1. Purpose / Objective

The primary objective of this research is to develop a comprehensive framework
that integrates Product Life Cycle Value (PLCV) with Activity Value Management (AVM)
through the incorporation of Artificial Intelligence (Al) technologies. It aims to bridge the
gap between accounting-based value management and data-driven marketing analytics
by creating an intelligent system capable of predicting product performance, optimizing
resource allocation, and supporting sustainable strategic decision-making.

While traditional Activity-based Costing (ABC) systems focus primarily on cost
accuracy and efficiency improvement, they often fail to capture product value dynamics
across the life cycle or to provide predictive insights. Derived from marketing and
customer lifetime value (CLV) perspectives, PLCV similarly has limited linkage to
managerial accounting systems. This paper thus presents an Al-augmented PLCV-AVM
model that integrates accounting, marketing, and data science perspectives.

Recent advances in artificial intelligence and analytics have fundamentally altered
how firms generate, interpret, and act upon value-related information, thereby reshaping
customer value creation processes and strategic decision-making logics (Grewal,
Satornino, Davenport, and Guha, 2025). However, most management accounting systems
remain primarily backward-looking, emphasizing historical cost allocation rather than
anticipating future value creation. This limitation is particularly salient in channel
distribution contexts, where product portfolios evolve rapidly and managerial decisions
must balance short-term profitability with long-term strategic sustainability. By explicitly
addressing this gap, the present study positions PLC}V not merely as an extension of CLV,
but as a managerial construct that translates market dynamics into actionable accounting

intelligence.
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The overarching goal is to demonstrate how management accounting can evolve
from a descriptive and historical system into a forward-looking, value-oriented, and Al-
enabled decision support mechanism. This mechanism offers both theoretical advancement
and practical relevance to firms engaged in channel distribution and sustainability

transformation.

2. Design / Methodology / Approach

The research employs a mixed-method approach combining conceptual model
development, case-based analysis, and empirical testing. The theoretical foundation
draws on Cooper and Kaplan (1988) and Kaplan and Anderson (2004) to extend the AVM
framework toward a dynamic, predictive value system.

The study empirically utilizes product-level and activity-level data collected from P
Company, a channel distributor in the retail sector. The dataset spans 2016 to 2021, with
2020 serving as the primary year for predictive modeling. To enhance analytical rigor, the
study incorporates Al-based algorithms, including Extreme Gradient Boosting (XGBoost)
and Neural Networks, to estimate PLCV and to forecast product profitability across
different life cycle stages.

The selection of Al-based predictive models is motivated by the increasing
complexity and nonlinearity inherent in product life cycle dynamics. Traditional linear
models often struggle to capture interaction effects among activities, customer structures,
and temporal factors. In contrast, machine learning techniques are capable of learning
complex patterns from high-dimensional transactional data. To mitigate concerns
regarding model opacity, the study explicitly incorporates explainability mechanisms that
allow managerial users to trace predictions back to underlying value drivers and activity
configurations, thereby balancing predictive performance with interpretability.

The proposed Al-integrated PLCV-AVM model consists of three main modules.

(1) Value Identification Module maps value drivers and activity attributes to product value
creation.

(2) Predictive Analytics Module employs machine learning to forecast PLCV and identify
high-value product segments.

(3) Strategic Alignment Module links AVM results to managerial decision variables, such
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as product portfolio adjustments, marketing resource deployment, and sustainability
performance metrics.

Qualitative validation is further conducted through semi-structured interviews with

the business leader (founder). The findings verify interpretability, usability, and strategic

relevance of the system outputs.

3. Findings

The research yields several significant findings.

First, the integration of Al into PLCV-AVM substantially improves predictive
accuracy and managerial relevance. The Al algorithms outperform traditional regression
models in forecasting product profitability and life cycle trajectories, enabling management
to proactively allocate resources and adjust pricing or promotion strategies. This finding
is consistent with recent meta-analytic evidence showing that Al-enabled and automated
systems can achieve performance comparable to or exceeding that of human decision
agents across a broad range of customer-related outcomes (Gelbrich, Roschk, Miederer,
and Kerath, 2025).

Second, the study demonstrates that combining activity-level data with product-
level life cycle indicators enhances visibility into how operational processes contribute to
long-term product value. The cross-level integration allows decision-makers to trace the
impact of each activity on value creation and to redesign processes accordingly. Beyond
predictive accuracy, the PLCV-AVM system reshapes how managers conceptualize product
performance by shifting evaluation criteria from short-term margins to projected long-
term value contribution. Such a shift aligns with emerging perspectives that emphasize
the strategic role of customer insights in guiding organizational learning and innovation-
oriented decision processes (Stremersch, Cabooter, Guitart, and Camacho, 2025).

Third, the model reveals that demographic and transactional factors, including
customer mix, order frequency, and service complexity, significantly influence PLCV, and
their effects vary across life cycle stages. This highlights the necessity of integrating both
B2B distributor data and B2C consumer insights to capture holistic product performance,
consistent with recent research emphasizing that customer insights must be translated from

individual-level observations into firm-level decision support and innovation-relevant
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knowledge (Stremersch et al., 2025).

Fourth, the interpretability functions embedded in the Al models (e.g., SHAP value
analysis) enhance managerial trust in machine learning outcomes. Managers can visualize
how specific value drivers and operational activities affect predicted PLCV, thus aligning
analytical insights with practical experience.

Overall, the empirical evidence supports the feasibility and managerial usefulness
of establishing a data-driven PLCV-AVM system. By integrating predictive analytics,
activity-based management logic, and interpretability, the proposed framework advances
financial performance evaluation, deepens activity-level value insights, and enhances

strategic planning capabilities in dynamic product and channel environments.

4. Research Limitations / Implications

Despite promising results, this study faces several limitations.

The empirical analysis relies on a single case company, which limits generalizability
of the findings. Future research could extend the sample across multiple industries to test
the model’s scalability and robustness. In addition, although Al models such as XGBoost
and Neural Networks deliver superior predictive performance, they require extensive data
preprocessing and expert interpretation, which may constrain adoption among firms with
limited digital maturity.

Another limitation concerns the temporal scope of PLCV estimation. Since the data
span only six years, the full effects of product evolution and market dynamics could not
be fully captured. Longitudinal studies incorporating post-2021 data may provide a more
comprehensive understanding.

The practical implications of this research are nonetheless substantial. The Al-driven
PLCV-AVM framework offers managers an integrated performance dashboard that links
cost efficiency with value creation, supporting more informed decisions on resource
allocation, product development, and sustainability investment. The study also implies
that management accountants must cultivate data analytics competencies and collaborate

closely with data scientists to leverage Al responsibly within value management systems.
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5. Originality / Contribution

This research advances management accounting theory and practice by integrating
Artificial Intelligence (Al) into the Product Life Cycle Value (PLCV) framework and
combining it with Activity Value Management (AVM) to establish a data-driven decision
support system for channel distributors. While traditional Activity-based Costing (ABC)
emphasizes cost accuracy and process efficiency, it often lacks predictive capability and
cross-level linkage between product-level and activity-level values. By embedding Al
models like XGBoost and Neural Network algorithms into the PLCV-AVM integration,
this study enables more accurate forecasting of product performance and enhances
managerial decision quality across the value chain.

The originality of this paper lies in its multi-layer integration of product life cycle
analytics, activity-based management logic, and Al-based predictive modeling. This
hybrid framework provides a quantitative mechanism that connects B2B distributor data
with B2C consumer-level behaviors, bridging marketing and accounting perspectives. The
PLCV-AVM system also incorporates demographic and transactional variables, offering a
comprehensive lens for analyzing how activity drivers, customer structures, and life cycle
stages jointly affect long-term product profitability.

From a theoretical stand point, the study extends the foundational works of Cooper
and Kaplan (1988) and Kaplan and Anderson (2004) by embedding dynamic learning
algorithms within value management systems. This integration transforms static cost
management into an adaptive and forward-looking value management model. Furthermore,
incorporating Al interpretability strengthens managerial trust and transparency and
provides a basis for future research at explainable accounting analytics.

From a practical perspective, the PLCV-AVM system functions as an effective Al-
assisted management tool that helps firms optimize product portfolios, allocate marketing
resources more efficiently, and evaluate channel-specific product performance. The
framework provides actionable insights into strategic investment planning and operational
alignment across product life cycle stages. While the current study does not incorporate
ESG indicators directly, the data-driven structure of the PLCV-AVM approach offers
a promising foundation for future integration with sustainability-oriented performance

metrics. Thus, it helps support the development of management accounting systems that
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link profitability with broader environmental and social value creation.

This paper ultimately contributes to the ongoing digital transformation of
management accounting by demonstrating how Al can be systematically integrated into
PLCV and AVM frameworks to enhance both analytical rigor and decision relevance. It
provides a theoretical foundation and an empirical prototype for organizations seeking
to build intelligent value management systems capable of adapting to rapid changes in

product markets and sustainability imperatives.
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