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Mo hinh 4 I6p ung dung tri tug nhan tao trong ca nhan hoa
san xuat noi dung truyén hinh vé bién doi khi hau
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Tom tit: Dyea trén viée nghién civu kinh nghiem thiec tién tir cdc dai truyén hinh quoc té va trong nuoce
trong viéc vmg dung tri tué nhén tao (AI) dé phan tich di liéu moi trwong dw bdo thoi tiét va tw dong
hoa noi dung, nghzen ciru thiét ké mét kién tric he thong toan hién, dé xudt mé hinh 4 I6p img dung
tri tué nhén tao nham ca nhdn héa néi dung truyén hinh vé bién doi khi hau dac biét hu’ong 16i doi
twong nong dan. Bai viét phan tich cdc cong cu AI cu thé va tinh kha thi vé chi phl dé trién khai mé
hinh nay tai khu vuc Dong bang séng Ciru Long, gop phan thu hep khoang cdch s6 va ndng cao ning

lwec thich vmg bién doi khi hdu cho cong dong.

Tir khéa: mé hinh 4 10p; cd nhin héa ngi dung; truyén hinh; bién doi khi hdu; mé hinh truyén

thong ung dung AL

1. Pit van dé

Trong bdi canh bién doi khi hau (BDKH) tac
dong manh dén san xuat néng nghiép tai Dong
bang séng Ctru Long (PBSCL), nhu ciu ning cao
chét luong thong diép truyén hinh thong qua c4
nhan hoa ndi dung trd nén cap thiét. PBSCL la
khu vuc chiu anh huong nang né nhat boi BDKH
voi xAm nhap mén, han han, giong 16c va sat 1o
gia ting, khién nong dan - nhom dé bi ton thuong
- gap nhiéu khé khian trong duy tri sinh ké V. Diéu
nay doi hoi viée nang cao nhan thic va thic dy
hanh vi thich g cta cong dong.

Truyén hinh v6i d6 phii rong va mie do tin cay
cao tiép tuc 1a kénh truyén théng chu dao. Theo
béo cdo cua Toéng quan truyén théng Viét Nam
(Vietnam Media Landscape 2023 - 2024) cua
Kantar Media Viét Nam, mdt cong ty nho cua tap
doan Kantar chuyén thyc hién nghién ctiru chuyén
sdu va toan dién vé do luong va danh gia, thi
truyén hinh dat ty 18 phu song 85%, dic biét phd
bién & néng thon noi ha tang internet con han ché
@, Tuy nhién, truyén tai mot thong diép chung dé

lam giam hiéu qua do khac biét vé kién thirc va
nhu cau thong tin. Trong bdi canh bung nd tri tué
nhan tao, truyén hinh ¢6 co hoi ca nhan héa ndi
dung sau hon dé nang cao hiéu qua truyén thong
vé BDKH.

Thuc tién quéc té cho thay cong nghé, dic biét
Al, dang tré thanh xu hudng chu dao trong san
xuét ndi dung khi hau. BBC Earth (Vuong quc
Anh) tmg dung Al thi gidc mdy tinh va hoc may
dé phan tich dit liéu méi truong, du béo riii ro va
ca nhan hoa ndi dung theo hanh vi ngudi xem®.
bai ABS - CBN va AgriConnect (Philippines)
hop tac véi Microsoft trién khai AI xtr 1y dir liéu
da nguon tir Internet van vét (IoT) va anh vé tinh,
tu dong hoa ndi dung theo ving va muia vu hd trg
nong dan®. Tai Hoa Ky, PBS - NOVA sir dung
mang no-ron va hoc sau cho du bao thoi tiét cuc
doan, chan doan cay trong va toi wu san xuat ndi
dung bang Al tao sinh®. Tai Viét Nam, VTV da
tich hop dit lidu AI (nhu hé théng RiceMore véi
chi s6 NDVI, du bao ning suét) vao cac chuong
trinh (Nhip séng nong thon(] dong thoi thir
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nghiém Al Voice va Al Captioning trén VTV go®©.
Cac mo hinh nay thé hién wu thé khac nhau: BBC
manh vé tinh khoa hoc; ABS - CBN manh vé tu
dong hoa ving; PBS - NOVA manh vé hoc may;
VTV c6 loi thé ngi dia hoa dit liéu.

Ké thira cac kinh nghiém nay, nghién ctru dé
xuat mo hinh kién triic 4 16p nham tmg dung Al
mot cach hé thng vao quy trinh san xuét va ca
nhén hoa ndi dung truyén hinh vé BDKH, bao
dam linh hoat va t&i vu hiéu qua tiép nhan cua
nong dan.

2. M6 hinh 4 16p ung dung tri tu¢ nhan tao
trong c4 nhan héa san xuit ni dung truyén
hinh vé bién déi khi hiu

2.1. Mé hinh itng dung AI dwoc ciu tric
theo bon I6p chic ning

M6 hinh tmg dung Al trong truyén thong vé
BDKH cho néng dan DPBSCL dugc cau tric theo
bbn 16p chirc nang lién két chat ché: 16p dit liéu
déu vao, 16p phan tich dir liéu, 16p san xut noi
dung va 16p phan phdi - twong tac. Mbi 16p dam
nhiém mot vai tro riéng bi€t nhung bd tro 1an
nhau, tao nén mot hé sinh thai truyén thong hién
dai, c6 kha nang ca nhan hoa theo nhom khan gia
va ti uu hoa hanh dong thich tmg voi BPKH.

Lop 1 - Lop dit liéu dau vao déng vai tro nén
moéng cua mo hinh, noi thu thap, chuén hoa va bao
mat toan b nguén dir liu dugc str dung cho phan
tich va san xuat ndi dung. Dir liéu bao gom: (i) dir
liéu khi hau - thuy van nhu lvong mua, nhiét do,
d6 4m, xam nhap man, triéu cuong va cac chi sd
canh bao som; (i) dir liéu nong nghiép vé giong
cdy trong, lich thoi vu, sdu bénh, gia vat tu va thi
trudng dau ra; (iii) dit liéu dia phuong nhu ban d6
dat - nudc, hé thong thuy loi, dia hinh ving cira
song/ctra bién; va (iv) dit liéu hanh vi khan gia
gém nhan khau hoc, thiét bi, théi quen xem, muc
d6 phan hdi va mic do hiéu. Dé quan tri hidu qua
lugng dir liéu da dang nay, mo hinh str dung cac
cong cu luu trir dir li¢u hién dai nhu Data Lake-
house (Delta Lake, Apache Hudi), cho phép tich
hop dit lidu tho va dir liéu da xur 1y trén cung mot
hé théng. Song song dé, cac pipeline ETL nhu

Apache Airflow hodc Prefect gitip tu dong hoa
quy trinh thu thap - chuyén d6i - tai dir liéu, dam
béo tinh lién tuc va han ché sai sot thu cong. Voi
dir liéu khong gian, cac nén tang GIS Al nhu
Google Earth Engine hoac Sentinel Hub gitp
trich xuét va phan tich anh vé tinh, hd tro theo
doi xam nhdp man, thay d6i tham thuc vat hodc
dién tich canh tac. Dir liéu khan gia dugc thu thap
tor Google Analytics 4, CrowdTangle, cac hé
thong Social Listening nhu Brandwatch. Vé bao
mat, 16p dir liéu ting dung cong nghé Differential
Privacy, Federated Learning dé bao vé thong tin
c4 nhan trong khi van dam bao kha ning hoc sau
ctiamd hinh. Nho vay, 16p dit liéu tro thanh diém
twa gitip moi phan tich va ndi dung truyén thong
déu dua trén dir liéu chinh xac, cap nhat va déang
tin cay.

Lop 2 - Lép phén tich dir liu van hanh nhu
'bd ndol ‘cua mo hinh, noi dir liéu tho dugc xtr 1y
béng céc thuat toan Al dé tao ra tri thirc phuc vu
du bao va ca nhan hoa ndi dung. Lp ndy gom ba
nhém chirc nang chinh: du béo rui ro khi hau [
néng nghiép, phan khiic khan gia da chiéu va do
luong hi€éu qua sau phat song. Trong dy bao rui
ro, cac md hinh hoc may nhu Random Forests,
Gradient Boosting va mang no-ron thoi gian
(TFT, LSTM, N-BEATS) gitp du doan muc
nude, do mian, luong mua, triéu cudng va nguy
co sau bénh theo timg xa/huyén, tir d6 dua ra
khuyén nghi hanh dong cho nong déan. Vi dit liéu
khong gian, ArcGIS GeoAl hoac QGIS tich hop
TensorFlow phat hién viing bat thudng trén ban
dd, chéng han nhirng khu vuc bi ngdp man trai
mua. Phan khuc khan gia dugc thuc hién thong
qua cac thuat toan phan cum nhu K-means, HDB-
SCAN hodc Gaussian Mixture Models, cho phép
phan chia ngudi xem theo do tudi, hoc van, thiét
bi (TV, smartphone, radio), tir d6 ca nhan héa ndi
dung trude khi san xuat. Panh gia hiéu qua tiép
nhén duoc trién khai thong qua céc cong cu uplift
modeling nhu CausalML, EconML va DoWhy,
gilip tinh toan mirc d6 [hiéu - ghi nhé - hanh
dong(Icta khan gia cho timg bién thé ndi dung.
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Ddng thoi, NLP Al nhu PhoBERT hoiic LLaMA-
2 finetuned phén tich binh luan, SMS, phan hdi
dé phat hién chu dé, xu hudng va nhiing van dé
ma ndng dan quan tim nhat. Nho do, 16p phan
tich du liéu khong chi cung cap btrc tranh toan
canh vé rii ro BDKH ma con dé xuat ni dung tdi
uu héa cho timg nhom dbi tuong.

Lop 3 - Lép san xuét ndi dung 14 trai tim cia
mé hinh, noi toan bo két qua phan tich dugc
chuyén hoa thanh san pham truyén hinh, da nén
tang va phu hop véi timg nhom khan gia. Al hd
tro' san xuét noi dung & bbn khau: sinh kich ban
da bién thé, ty dong hoa dung hinh - d6 hoa, tao
phu d& va giong doc, va kiém dinh bién tap. Cong
cu tao sinh ngdn ngtr nhu GPT-4/5 fine-tuned
tiéng Viét, Jasper AL, Copy.ai gitip xay dung nhiéu
phién ban kich ban khac nhau cho cing mot ndi
dung gbc, phtt hop véi trinh d6 hoc véan cua timg
nhom noéng dan. Cong cu dd hoa tu dong nhu
Tableau Al, Flourish, D3.js AutoChart hodc Ke-
pler.gl chuyén dir liéu dy béo thanh ban do, biéu
dd hoic infographic dong. Cong nghé giong doc
va phu dé sir dung OpenAl Whisper, FPT.AI
Speech-to-Text va Microsoft Azure Neural TTS,
dic biét hd tro giong dia phuong Nam Bo nham
tang muc d6 than thién va dé tiép nhan. Hé thong
kiém dinh bién tap bang Al nhu Gemini hogc
ChatGPT Enterprise phat hi¢n 16i nglr nghia, thuat
ngit kho hiéu hodc s lidu bt nhat. Nho do, qua
trinh san xuat khong chi nhanh hon ma con tao ra
san phiam c6 do chinh xéac va phu hop cao. Mot
s6 dinh dang chuong trinh co thé trién khai gdm:
ban tin [3 phut - 3 viéc can lam[] ban dd hanh
dong theo xa, toa dam mini 7 phat va phim ngin
cach lam 90 - 120 gidy. Déy 14 nhitng san pham
ngin £on, tryc quan, d& hiéu va d& ap dung trong
thyc t& san xuét néng nghlep

L6p 4 - Lép phan phdi ndi dung va tuong tac
v6i khan gid 1a ctra ngd dua ndi dung téi cong
ddng va ciing 1a diém khoi dau cho vong phan hdi
dit liéu. Lép nay van hanh trén nguyén tic da nén
tang - da thiét bi - da hanh vi nguoi ding. Cong
cu Al Scheduler (Amagi, Broadpeak, YouTube

Studio AI) tir dong t6i wru thoi diém phat song theo
hanh vi cua tirmng nhom khan gid. SEO Optimiza-
tion Al nhu Surfer SEO Al hodc ChatGPT Enter-
prise t6i wu mo ta, tiéu dé va tir khoa gitip noi
dung d& tiép can hon trén nén tang sd. Cong cu
phan tich hanh vi nhu GA4, Mixpanel Al, Meta
Audience Insights du doan nén tang wu tién ctia
timg nhom ngudi xem va goi ¥ kénh phéan phdi
t6i vru. Hé thong tuong tac hai chiéu dya trén chat-
bot Al nhu Dialogflow CX, Rasa X hodc Zalo Al
Bot cho phép nguoi dan dat cau hoi qua SMS, QR
Code hodc tin nhin mang xa hoi. Voicebot Al
(FPT.AI Call Center) hd tro ngudi 16n tudi hodc
nguoi khong dung di¢n thoai thong minh trong
viéc tiép can cac tac pham truyén hinh dudi dang
cac tép tin am thanh. Véi vung han ché Internet,
h¢ thong AI chuyén dbi ndi dung sang dinh dang
nhe, tao ban tin radio hoac canh bao siéu ngén qua
SMS. Tt ca phan hdi duoc tap hop va phan tich
qua dashboard Al nhu Power BI Copilot, Tableau
GPT hoic Echobox AL Diéu nay gitip dai truyén
hinh dénh gia duoc muc do hiéu, ghi nhé va hanh
dong, tir d6 cai thién vong san xut tiép theo.

T(Sng thé bon lop céu thanh mot hé thong
truyén thong Al thong nhat, noi dit liéu - phan
tich - san xudt - phan phdi van hanh theo chu
trinh lién tuc. Pay 1a mo hinh t6i wu gitp cac dai
truyén hinh PBSCL néng cao hiéu qua truyén
thong BDKH, c4 nhan hoa sau dén timg nhom
nong dan va thic day hanh dong thich ing thyc
té, bén viing.

2.2. Yéu t6 chi phi ciia mé hinh 4 16p iing
dung tri tué nhan tao trong cd nhdan hoa sdin
xudt ndi dung truyén hinh vé bién doi khi hiu
nam 2025

Viéc trién khai md hinh AI cho toan bg chudi
gia tri truyén thong - tir thu thap dir liéu, phan tich,
san xuat dén phan phdi va tuong tac - doi hoi mot
cu tric cong nghé da tang, mdi 16p tmg dung cac
nhom cong cu Al khéc nhau, kéo theo chi phi van
hanh va dau tu ban dau khong dong nhat. Véi cac
dai truyén hinh dia phuong tai PBSCL, chi phi
khong chi 14 rao can ngan sach ma con 1a yéu to
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Bang 1. Chi phi cho cac cong cu Al @& xuét sir dung trong méd hinh

TT Nhom Cong cu AI/Thuit toan Chi phi wéc tinh
| Phén tich dir liéu (du  Gradient Boosting, Random Forests, LSTM,  Mién phi (ngudn md); chi tén chi phi nhan su
bao) Temporal Fusion Transformer, N-BEATS va ha ting
Khoang $100-200 USD/thang, hodc theo
2 ArcGIS GeoAl .
. license cua ESRI (udc tinh)
Phan tich khong gian — - — -
3 . Google Earth Engine ML API Mirc doanh nghiép: tir $500/thing
thoi gian < . < - —
Mién phi phan mém co ban; chi phi cho trién
4 QGIS + TensorFlow R .
khai tuy to chire
1 Phén tich dir liéu (phan ~ K-means, HDBSCAN, Gaussian Mixture x , .
5 . Mién phi (thudt toan mo)
khtc khan gia) Models
Phan tich dir liéu (uplift x o VR
6 i CausalML, DoWhy, EconML Mién phi; chi phi trién khai ndi bo
modeling)
. ] o ] ] T $10  USD/ngudi/thing (Pro)  dén $20
7 Phan tich d liéu Power BI with Copilot Al ) :
i USD/nguoi/thang (PBI Premium)
(dashboard KPI)
8 Tableau GPT Khoang $70-$100 USD/nguoi/thing
Phan tich ngit nghia BERT tiéng Viét, PhoBERT, LLaMA-2 < N N
9 s Mién phi (ma nguon ma)
phan hoi finetuned
10 San xudt ndi dung GPT-4/5 fine-tuned tiéng Viét, VietAl ~Chi phi GPT-4 ~$0.03/1K token; tuy goi
(NLG) PhoBERT, BLOOMZ-7B-mt Azure/OpenAl
San xuat ndi dung . . ; .
11 . . Jasper Al, Copy.ai Tur $20-$50 USD/thang, tuy goi
(plugin goi y)
12 Pd hoa dir liéu tur dong Tableau Al Flourish, D3.js + Al AutoChart Tableau Al; Flourish ~ $15-$100 USD/thang
D6 hoa dir lidu khong Mapbox: khoang $5-$50 USD/thiang;
2 13 AO oa teu Khong Kepler.gl, Mapbox Al Integration apbox x Ofm& ] &
gian Kepler.gl mién phi co ban
14 N Google Cloud Speech-to-Text Phién ban V2: $0.016/phut
Tu dong phu dé (ASR) : , :
15 OpenAl Whisper Mién phi va dir liéu mo
16 i Microsoft Azure Neural TTS $12-8$24 per 1M thao tac
Giong doc AI (TTS) . . z
17 Zalo AI TTS Phi néi bg, thong tin chua cong bo chinh thic
Kiém dinh bién tap (AI . . ) T
18 L K Gemini Al, ChatGPT Enterprise ChatGPT Enterprise ~ $20 USD/ngudi/thang
editorial review)
19 Phan phéi — phat song  Broadpeak, Amagi CLOUDPORT, YouTube Broadpeak/Amagi: theo thoéa thuan (wéc tinh
da nén tang Studio Al (Al Scheduler) doanh nghiép $500-$2.000/thang)
L . Surfer: ~$49-$199 USD/thang; ChatGPT
3 20 SEO Optimization Surfer SEO Al, ChatGPT Enterprise R L,
Enterprise ~ $20 USD/ngudi/thing
‘. Google Analytics 4, Mixpanel AI, Meta GA4 mién  phi/Mixpanel  tir $25-$150
21 Ca nhan hoa phan phoi . . X x
Audience Insights USD/thang; Meta Insights mién phi
e as . Dialogflow CX: $0.007/text request,
22 Chatbot & hoi dap Al Dialogflow CX, Rasa X, Zalo Al Bot .
$0.001/sec audio
23 Voicebot Al FPT.AI Call Center Theo thu phi ctia FPT; khong c6 gia cong khai
24 T6i wu ndi dung cho ffmpeg + ML optimization (Al-based ffmpeg mién phi; ML optimization phu thudc
4 viing han ché Internet Compression) trién khai
Tableau~ $15-$100 USD/thang; Power BI
25 Po luong phan hdi — Power BI with Copilot Al, Tableau GPT, Ti$10  USD/ngudi/thang (Pro)  dén $20

dashboard

Echobox Al Analytics

USD/nguwoi/thang (PBI  Premium); Echobox
~ $300-$1.000 USD/thang (udc tinh)

quyét dinh mé hinh trién khai c6 kha thi, bén viing
va mé rong dugce trong twong lai. Do do, phan tich
chi phi tr¢ thanh truc chinh dé dinh hudng chién
lugc st dung Al nén dung cong cu gi, mua gi, thué
ngoai hay tu trién khai, va t8i wu hoa ra sao. Cu thé:

O Lop 1 va 2 - Dit lidu va phan tich, hau hét
thuét toan c6t 16i nhu Gradient Boosting, Random
Forests, LSTM, N-BEATS hay cac thu vién
causal inference (CausalML, DoWhy, EconML)
déu md ngudn maé, mién phi ban quyén, giup tiét
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kiém chi phi phin mém dang ké. Tuy nhién, chi
phi 4n van ton tai & ha tﬁng tinh toan (server, GPU,
cloud) va nhan sy phan tich dir liéu chuyén sau,
c6 thé chiém 40 - 60% tong ngan sach Al néu dai
tur trién khai. Vi cac dai tinh nho & DBSCL, viée
thué ngoai theo du an hodc str dung nén tang cloud
- train ré 14 lua chon thuc t& hon. Nguoc lai, cong
cu phan tich khong gian - thoi gian nhu ArcGIS
GeoAl (2100 USD/thang) hay Google Earth En-
gine doanh nghiép (>500 USD/thang) ¢6 chi phi cd
dinh cao nhung dem lai gia tri 16n trong du bao
thién tai, canh bao xAm nhap mén va ho tro san Xuét
nong nghiép. Cac cong cu dashboard nhu Power
Bl véi1 Copilot hay Tableau GPT c6 chi phi 10 - 100
USD/nguoi/thang, hop 1y cho nha quan 1y hoac
bién tap cAp cao, con nhan su khéc co thé ding ban
viewer mién phi dé kiém soat chi phi.

Déi v6i Lop 3 - San xuét ndi dung, chi phi tap
trung vao céac cong cu sinh ndi dung (GPT - 4/5 fine
- tuned, Jasper Al, Copy.ai), véi mic 20 - 50
USD/thang/ngudi va chi phi hudn luyén ban dau
vai nghin USD. Chi phi token hang thang phu
thudc vao tan suat san xuat. So voi chi phi thué
nhan sy ndi dung cao cip (600 - 1.200
USD/ngudi/thang), Al gitip tiét kiém dang ké. Cac
cong cu dd hoa tu dong nhu Tableau Al, Flourish
hay Mapbox Al ¢6 chi phi 15 - 100 USD/thang, c6
thé thué theo thang hodc chi kich hoat khi can dé
giam lang phi. Cong cu tyr dong phu dé va giong
doc nhu Whisper (mién phi), Google STT, Azure
TTS (1 - 4 USD/triéu ky tur) dac biét phu hop cho
nong dan viing mién, tiét kiém 60 - 80% chi phi so
voi thué nhan sy 10ng tiéng truyén thong.

O L6p 4 - Phan phdi va tuong téc, cac nén tang
phat song da kénh nhu Broadpeak, Amagi (500-
2.000 USD/thang) 1a khoan dau tu bat budc néu
dai muén trién khai OTT hoc da nén tang. Trong
khi do, cong cu SEO va phan tich hanh vi nhu
Surfer SEO (49 - 199 USD/théng), Mixpanel (25
USD/thang) ¢6 chi phi thip nhung hiéu qua cao,
ROI tét. Nhom chatbot/voicebot (Dialogflow CX
0,007 USD/request) c6 thé gia tang chi phi nhanh
néu twong tac 16n; voi dai tinh luong twong tac

vura phai, chi phi dao dong 100 - 400 USD/thang,
van thap hon nhiéu so véi duy tri doi cham soc
khan gia 24/7.

3. Két luan

Chién luoc chi phi cho cac dai truyén hinh dia
phuong ¢6 thé duge trién khai theo huéng mo
hinh lai, tan dung t6i da cac cong cu ma nguén
ma& cho phan tich dit liéu va giong doc tu dong,
ddng thoi chi dau tu chon loc vao cac dich vu
thuong mai co6 chi phi hop 1y nhung gia tri cao,
nhu TTS ving mién, dashboard quan 1y hodc
cong cu SEO. Viée toi uu hoa s6 lugng ngudi
ding va quyén truy cp ciing rat quan trong: chi
nhimg nha quan 1y va bién tip vién cap cao dugc
cap quyén day du, con nhan sy khéc sir dung ban
embed hodc viewer mién phi dé kiém soat chi phi.
Bén canh do, cac dai nén thué ngoai theo nhu cau,
str dung goi cloud-train hodc dich vu san xXuit noi
dung theo du an, kich hoat cong cu chi khi can,
nham tranh cac khoan chi phi ¢4 dinh cao. Pong
thoi, can kiém soat cac chi phi 4n bang cach udc
luong chinh x4c ha tﬁng va nhan su, can nhic két
hop gitta cloud va server ndi bo dé giam chi phi
von dau tur. Nhu vay, chi phi khong chi 14 rao can
ma con 14 yéu 6 thiic ddy cac dai tim kiém mo
hinh trién khai thong minh, tinh gon, phi hop véi
nang luc tai chinh. Khi dugc quan 1y chit ché, Al
vira mang lai hiéu qué kinh té, vira ndng cao chat
lugng truyén thong, ca nhan hoa ndi dung va tao
ra gia tri thuc sy trong dai han./.
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