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Analysis of Price Trends in Guatemalan Customs Import Declarations
based on Tokenizer
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Abstract

Customs duties are taxes on goods imported, exported, or transited through a country. When individuals purchase items online
from abroad, directly or via agents, they must pay customs duties if the purchase exceeds a certain value. These duties are
calculated based on the declared value and the Harmonized System (HS) code of the goods. Risks of tax evasion exist, including
underreporting the declared value or using HS codes with lower basic tax rates. It's crucial to verify the accuracy of the declared
values to prevent such evasion. This paper proposes a method to analyze price trends of goods declared at Guatemala customs. By
calculating unit prices and extracting keywords for various price ranges, we identify key words associated with specific HS codes.
Our analysis differentiates keywords by price range, providing insights into compliance with declared values. The method allows
for a comprehensive overview of customs pricing trends and offers a benchmark for evaluating the appropriateness of declared
prices, enhancing the accuracy of customs enforcement.

Keyword : Customs, Customs declaration analysis, Tokenizer, Keyword extraction
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HS code: 8517130000
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Fig. 1. Histogram based on unit price of declared goods for HS Code 8517130000 (Smartphones)
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Fig. 2. Kernel density estimation based on unit price of declared goods for HS Code 8517130000 (Smartphones)
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Fig. 3. Histogram based on unit price of declared goods for HS Code 8517130000 (Smartphones), with outlier removal
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HS code: 8517130000
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Fig. 4. Kernel density estimation based on unit price of declared goods for HS Code 8517130000 (Smartphones), with outlier removal
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55 EAvelA 719k 491 7199 == CELULAR(FTHA3h,
TELEFONO, SAMSUNG, TELEFONOS, CELULARES,
BLACK, GALAXY, BLUE, SIM, DUAL®|H, M T4
o] =02 315374, 24257, 14338%, 90821, 8028,
75639, 69309, 66111, 6274%, 57421 0]t}

ZooA]  Eduvelx] 7HE 9] 7191=%=  CELULAR,
TELEFONO, GB, SAMSUNG, TELEFONOS, CELULARES,
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Table 2. Top 10 keywords and frequencies for HS Code 8517130000, according to type of tokenizer, across all price ranges of

declared unit prices

Tokenizer type

Top 10 keywords(Frequency)

Regular expression

CELULAR(31562), TELEFONO(24310), SAMSUNG(14353), TELEFONOS(9120), SM(8596),

tokenizer BLACK(8223), CELULARES(8061), 128GB(7256), BLUE(7047), GALAXY/(6930)

Toktok CELULAR(31537), TELEFONO(24257), SAMSUNG(14338), TELEFONOS(9082), CELULARES(8028),
tokenizer BLACK(7563), GALAXY(6930), BLUE(6611), SIM(6274), DUAL(5742)

Spacy CELULAR(31542), TELEFONO(24257), GB(21573), SAMSUNG(14338), TELEFONOS(9120),
Tokenizer CELULARES(8024), BLACK(8000), GALAXY(6930), BLUE(6896), SIM(6275)
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Table 3. Results of keyword extraction for a specific bin according to tokenizer for HS Code 8517130000

Top 20 keywords and their

Top 20 keywords and their

Top 20 keywords and their

256gb(2), ABAA(1),
5109ABAC(1), APPLE(1),
IPAD(1), PRO(1), M1(1)

5109ABAC(1), APPLE(1),
IPAD(1), PRO(1), M1(1),
CHIP(1)

Bin Min value Max value f;i?)ﬂ:;;)énb%:os:g;:;r frequency by toktok tokenizer frequency by spacy tokenizer
64GB(1329), DS(972), 64GB(906), DS(862), LTE(479), DS(%?(' 4Iég)E(4AB?3)é(§2A7()474)'
320B(661), LTE(482), A13(468), | SM(474), A13(468), A0SS(@47), | o it 2o
A03S(447), SIM(444), A23(335), ST(255), A03(226), PR Al
80468 GTQ | 93839 GTQ | DUAL(39), A23(335), ST(255), |  REDMI(218), XIAOMI(215), XIAOMI(225), IPHONEGI)
6 | (137300 kW) | (160.153 A03(226), REDMI(218), IPHONE(211), US(209), DS o0 whitezon,
' KRW) XIAOMI(215), IPHONE(211), WHITE(208), 128GB(204), CRAT(178) T
EU(209), US(209), WHITE(208), |  GRAY(178), 32GB(177), MOTOROLAES) PLUS(150)
GRAY(179), MOTOROLA(163), | EU(177), MOTOROLA(163), NrELeETE e
PLUS(150) PLUS(150) REALME(1%)
SIM%ES“S&); A)E'(’;%\;”(‘S“‘G‘r(’gn) LITE(456), XIAOMI(445), LITE(456), XIAOMI(445),
EUG79), XAZon, EURGoz). | SGE77), EU(279), 128GB(242), | DUAL(388), G(377), EU(279)
214615 GTQ | 2279.05 GTQ D20 PiNkon. ) | XIA@07), EUR(202), PINK(201), | XIA(207), EUR(202), DS(201),
16 | (366,280 (388,962 | INTELIGENTE(163, Intelligent in |  DS(183), INTELIGENTE(163, | PINK(201), INTELIGENTE(163,
KRW) KRW) Spanish) A53(145) Intelligent in Spanish), A53(145), | Intelligent in Spanish), A53(145),
WHITE (196). LTE(126), X(119), | WHITE(138), LTE(126), X4(119), | WHITE(138), LTE(126), X4(119),
DeaB(16) SPeeon) || SPEC(105), PRO(S), 11T(d1), | - SPEC(105), PRO(), T(S2)
PRO@?). ASTEM(ET), 117(o1) | US(B3) AS25M(E0), Pro(7e) A525(88), US(83), M(80)
XIAOMI(172), IPHONE(92), XIAOMI(172), IPHONE(92), XIAOMI(172), IPHONE(92),
2107113SG(Q0), PRO(73), 2107113SG(90), PRO(73), 2107113SG(Q0), PRO(73),
256GB(58), INTELIGENTES(53), | INTELIGENTES(53), 128GB(46), | INTELIGENTES(53), WHITE(46),
s610.08 GTq | WHITEME), 11T(43), EU(2), | WHITE(6), 11T(43), EU(42) T(43), EU(42), GREY(41),
26 | 348840 GTQ | 0S8 8GB(42), GREY(41), GREY(41), METEORITHE(40, | METEORITHE(40, Miswritten of
(595,360 KRW) KRW) METEORITHE(40, Miswritten of Miswritten of Meteorite), Meteorite), MOONLIGHT(40),
Meteorite), MOONLIGHT(40), | MOONLIGHT(40), APPLE(39), APPLE(39), GRADE(35),
APPLE(39), GRADE(35), GRADE(35), USED(29), USED(29), AB(24), COLOR(20),
USED(29), 64GB(27), AB(24), | 64GB(27), AB(24), COLOR(20), | B(11), MEDIA(9), NOCHE(9),
COLOR(20), GB(11) 256GB(12), GB(11) Pro(8)
céfgﬁ?z(ﬁf )'S'ZF;F('%';'ESEQ(}S) IPHONE(32), 256GB(23), IPHONE(32), COLOR(22),
S22 NEaRO Biack 1y | COLOR@22), S21(18), FE(18) S21(18), FE(18), S22(17),
4953.05 GTQ | Spamshy, ULTRACIS) 640813, | S22(16). NEGRO(16, Black in | NEGRO(16, Black in Spanish)
56 | 482052 GTQ | O et Lo pot Spanish), 128GB(13), ULTRA(13), CEL(11), LIB(11),
@24247 kRw) | G208 T, by Samamo, | UTRA(13). 64GB(13), CEL(11). | G(10), PRO(), LTE(®), DS(7),
DSy, BLANGOW Whits 1 | LIB(11). PRO(), LTE(S). GB(8), | BLANCO(7, White in Spanish),
s anish,) MAX(7) éamsun ) DS(7), BLANCO(7), MAX(7), MAX(7), Samsung(7), Galaxy(7),
panish). MAXD. 9(7), Samsung(7), Galaxy(7) Ultra(7), XIAOMI(6), US(6)
alaxy(7)
IPHONE(56), APPLE(25), IPHONE(56), APPLE(25), IPHONE(56), APPLE(25),
LAE(18), MIDNIGHT(15), 128GB(24), MIDNIGHT(15), LAE(18), MIDNIGHT(15),
SIM(15), FREE(15), BES(10), CEO01APL70(9), FLIP(8), SIM(15), FREE(15), BES(10),
46 ?1162';37%‘;3 62(?%;‘2 ﬁZQ CE001APL70(9), FLIP(8), | STARLIGHT(6), RED(6), GB(4), |  CEO01APL70(9), FLIP(8),
g P STARLIGHT(6), RED(6), | CEL(4), LIB(4), Z(4), GREEN(4), |  STARLIGHT(6), RED(6),
N9B5FZKKGTO(4), SAMSM(4), MOBILE(3), GTO(3), N9B5FZKKGTO(4), SAMSM(4),
F711(4), GB(4), CEL(4), LIB4), | CEOO0APL99(3), Apple(3), | F711(4), GB(4), CEL(4), LIB(4),
Z(4), GREEN(4), MOBILE(3) iPhone(3), Pro(3), Max(3) Z(4), GREEN(4), MOBILE(3)
5G(6), S22(5), MUESTRAS(3, | 5G(6), S22(4), MUESTRAS(3,
Samples in Spanish), SET(3), | Samples in Spanish), SET(3). G(G)S’a?nz;(ef’s)'"']\"ggaﬂ;’;s(e"
PHONE(2), NOTTINGHAM(2) PHONE(2), GREEN(2), PHONE) OREENG)
751452 GTQ | 7642.59 GTQ 256GB(2), GREEN(2), 128GB(2), ULTRA(2), Celular(2), ULTRAG), Golan(),
56 | (1282492 | (1,304,349 ULTRA(2), Celular(2), Samsung(2). Galaxy(2), Ulra(2), | g, e @ SO
KRW) KRW) | Samsung(2), Galaxy(2), Ultra(2), 256gb(2), ABAA(1), : ’ :

gb(2), ABAA(1), 5109ABAC(1),
APPLE(1), IPAD(1), PRO(1),
M1(1), CHIP(1), MID(1), LTE(1)
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Fig. 5. Histogram based on the unit price of declared goods for HS Code 8703226991 (5-Seater automobiles)
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Fig. 6. Kernel density estimation based on the unit price of declared goods for HS Code 8703226991 (5-Seater automobiles)
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Table 4. Top 10 Keywords and frequencies for HS Code 8703226991, according to type of tokenizer, across all price ranges

of declared unit prices

Tokenizer type Top 10 keywords(Frequency)
Regular expression AUTOMOVIL(9419), USADO(4497), VIN(3874), TOYOTA(3527), CAMIONETA(2456), HONDA(1986),
tokenizer MODELO(1812), YARIS(1683), SPORT(1412), FIT(921)
Toktok AUTOMOVIL(9419), USADO(4497), TOYOTA(3527), VIN(3176), CAMIONETA(2456), HONDA(1986),
tokenizer MODELO(1812), YARIS(1683), SPORT(1412), FIT(921)
Spacy AUTOMOVIL(9419), USADO(4497), VIN(3831), TOYOTA(3527), CAMIONETA(2456), HONDA(1986),
Tokenizer MODELO(1811), YARIS(1683), SPORT(1412), FIT(921)
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Table 5. Results of keyword extraction for a specific bin according to type of tokenizer for HS Code 8703226991

: Min value Top 20 keywords and their Top 20 keywords and their Top 20 keywords and their
Bin Max value frequency by Regular . .
: g frequency by toktok tokenizer | frequency by spacy tokenizer
expression tokenizer
MAZDA(26), SCION(25), MAZDA(26), SCION(25),
CAMIONETILLA(24, SUV in CAMIONETILLA(24, SUV in CXA'\';‘IZOD,\':E(??BLiéf'\é%?m
Spanish), XB(11), USADA(11, | Spanish), XB(11), USADA(11, Spanish), XB(11) UéADA(11
Used in Spanish), Usadas(11, | Used in Spanish), Usadas(11, USed in S anish)‘ Usadas(11
Used in Spanish), MAZDA2(10),|Used in Spanish), MAZDA2(10), Used in SpZnish) ’MAZDA2(10’)
16713.85 GTQ | 16964.17 GTQ | . CHEVROLET(E), M2007(6), CHEVROLET(6), M2007(6), CHEVROLET(6), M2007(6),
58 | (2:819,445KRW) | (2,863,385 KRw) | CRIS(6: Grey in Spanish), S(6),|  GRIS(6, Grey in Spanish), | aoiq6™ Grey in Spanish), S(6)
B T POLICROMADO(5, Polychrome | POLICROMADO(5, Polychrome POLI CI,?OM KDO(Sp Pol Cﬁrome’
in Spanish), M2005(5), in Spanish), M2005(5), in Spanish) Mzoog(S)
M2009(5), SERIE(5), POL(5), | M2009(5), SERIE(5), POL(5), M2009(5) SEélE(s) POL’(5)
ANO(4, Year in Spanish), ANO(4, Year in Spanish), ANO(4 ,Year in S;;anish) ’
XA(4), TOURING(3), NEGRO(3, XA(4), TOURING(3), XA@) TdURING(3) NEGR(’)(3)
black in Spanish) NEGRO(3), M2012(3) ' ’
41939.86 GTQ | 42147.64 GTQ

258 (7,078,891 KRW)| (7,114,107 KRW) BALENO(2) BALENO(2) BALENO(2)
117590.15 GTQ | 117772.02 GTQ VEHICULO(10, Vehicle in VEHICULO(10, Vehicle in VEHICULO(10, Vehicle in

458 (19,848,061 (19,878,759 Spanish), VOLKSWAGEN(10), | Spanish), VOLKSWAGEN(10), | Spanish), VOLKSWAGEN(10),

KRW) KRW) JETTA(10) JETTA(10) JETTA(10)

655 167233.93 GTQ 16(72%3:23'2%34ij AUDI(1), Q2(1), 4X2(1), AUDI(1), Q2(1), 4X2(1), AUDI(1), Q2(1), 4X2(1),
(28,227,444KRW) kRV\}) SERIE(1), GAGBCW(1) SERIE(1), GAGBCW(1) SERIE(1), GAGBCW(1)
219510.14 GTQ | 219510.14 GTQ

862 (37,051,154 (37,051,154 BMW(1), 118I(1) BMW(1), 118I(1) BMW(1), 118I(1)

KRW) KRW)
270175.2 GTQ | 270175.2 GTQ X1(12), sDrive(12), 18i(12), X1(12), sDrive(12), 18i(12), X1(12), sDrive(12), 18i(12),

1063 (45,602,918 (45,602,918 MARCA(12, make in Spanish), | MARCA(12, make in Spanish), | MARCA(12, make in Spanish),

KRW) KRW) BMW(12), M(12) BMW(12), M(12) BMW(12), M(12)
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