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This paper explores the development and optimization of an economic
system in a free-to-play game based on lootbox mechanics. The study presents the
principles of in-game currency distribution, the probability-based unit drop
system, and the balance of upgrade costs. Using mathematical modeling and
probability theory, the optimal pricing for unit upgrades and modifications was
determined, ensuring a balance between player progression and monetization. The
results provide a framework for designing sustainable game economies that
maintain player engagement while preventing economic stagnation.

Exonomiuna cuctema B free-t0-play irpax MOBHHHA CTHUMYJIOBaTH SIK
redMIUIEHHUI Tporpec, Tak 1 MOMJIMBICTh MOHETH3allli. Y MOEMY ITPOBOMY
MPOEKTI BUKOPUCTOBYETHCS CHUCTEMA BHUIIQJKOBOTO OTPUMAaHHS IOHITIB 13
JTyTOOKCIB, a TaKOK CHUCTEMa BHYTPIIIHBO ITPOBOi BAIIOTH JJIsi MOKPAIICHHS
10HITIB. OCHOBHa MeTa JOCHIDKEHHS — pO3poOKa MaTeMaTH4yHOI MOJel
OaslaHCyBaHHS BUTpAT IpaBIl, sgKka O 3a0e3neunsia KOMPOPTHUN TeMI MPOrpecy
Ta yTPUMaHHS KOPHUCTYBaYiB.

[Tounemo 3 TyTOOKCIB, I'paBeIb 3MOKE BIIKPUBATH IO OJTHOMY JYTOOKCY
KOXIH 2-3 1HI Ta JOAATKOBO Ie OAMH KokHi 8-12 muiB. Lsg indopmaris €
BOXJIMBOIO ISl PO3PAaXyHKIB TOTO, CKIJTBKM B CEPEAHHOMY 4acy TpaBellb Mae
BUTpPATH JJI1 OTpUMaHHS ab0 MOKpallIeHHs 0a)KaHOTO OHITA.

VY KOXHOMY JIyTOOKCI T'paBIf0 BHUIIAJA€ 5 IOHITIB 1, 3 MaJOI0 OKPEMOIO
MMOBIPHICTIO, MOXKE BHIIACTH 6-f IOHIT-migep. VIMOBIpHICTh BHUMAIaHHS IOHITIB
MU MOYKE€MO MOO0AYUTH Yy 1K TaOJInIIi:

Tabmuns 1 — MimMoBipHICTh BUTIQaHHA IOHITIB MEBHOT BApTOCTI B IEBHOMY
cJoTi IyTOOKCY, %0

Bapricts | 1 caor | 2 caor | 3 ciaor 4 caor 5 caot Jlizep
CJIOT

1 100 100 0 0 0 0

2 0 0 78,5 59,5 0 0

3 0 0 20 30 50 0

4 0 0 1,5 10 30 0

S 0 0 0 0,5 20 0

Jlinep 0 0 0 0 0 3
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Tak, y cepeTHbOMY BHXOAWTH, 110 332 OJUH JIyTOOKC TpaBers oTpumye: 2,0
roHiTa Baptocti 1; 1,38 ronita Baprocti 2; 1,0 ronita Baptocti 3; 0,415 roHita
Baptocti 4; 0.205 ronita Baptocti 5; 0.05 migepa.

Toni 3a hopmysor0 MU MOKEMO PO3paxyBaTu CKUTBKU B CEPEAHBOMY Tpebda
BIJIKPUTH JTYTOOKCIB, 11100 OTpUMaTH Xo4a O OJHOTO IOHITa MIEBHOI BapTOCTI:

ne P — cepeniHst KIIBbKICTh FOHITIB BapTOCTI X 32 OJIUH JTYTOOKC, 1110 BUBOJIUTH HAC
Ha Taki pe3ynbTath: 1 JIyTOOKC Ha roiHTa 1 BaptocTi; 1,45 nyTOOKCIB Ha IOHITA
2 BapTocTi; 1 myTOOKC Ha roHITa 3 BapTOCTi; 2,41 TyTOOKCIB Ha IOHITA 4 BapTOCTI;
4,88 nyTOoKCiB Ha roHITa 5 BapToCTi; 20 1yTOOKCIB Ha IOHITa-JIIAEPA.

TakuMm 4MHOM, y HAaC € EKOHOMIYHA CHCTeMa JJII KOPOTKO-4aCOBOI yTPUMKHU
rpaBus. J{Js 5K TOBrOCTPOKOBOI yTPUMKH 1 T0JIaB MEXaHIKY MMOKPAIICHHS IOHITIB,
sIKa TaKOX Ma€ CBOIO eKOHOMIUHY CKJIAJOBY.

Y MoeMy MpOEKTI IOHITAaM MOKHA IMOKpaIlyBaTH 37I0pPOB’sl Ta 3MIHIOBATH
aTaku. BapTicTh WX TOCITyT MOXHA pO3paxyBaTH 3a TaKUMH (POpMYITaMH:

Cnp (1) =B, X f(u),

ne Cpp (v,u) — BapTICTh NOKpAIIEHHS 3[0pPOB’S IOHiITAa BapTocTi (V) HAa
TOKpaIieHHi Homep (U);

B, — 6a30Ba BapTICTh MOKPAIICHHS 370pOB’ S IS 0iHTa BapTOCTi (V);

f (u) — MHOXHUK 3aJIC)KHO BiJ] pa3a MOKPAIICHHS.

A BapTICTh 3MIHU aTaKu PO3PAXOBYETHCS 32 (HOPMYJIOIO:

Catk (v) = k, XD,

ne Cgue (V) — BapTicTh 3MiHM aTaky I0HITa BapTOCTi (V);

D — 6a30Ba BapTICTh 3MIHH aTaKW;

k,, — xoedilieHT BapTOCTI JIJIsi KOKHOTO PiBHS IOHITA.

3a3BuYail MOBHE MOKpAIEHHS IOHITA OyJe BKJIIOYATH B ce0e HYOTHpHU
MOKPAIICHHS 37I0pOB’Sl 1 MPUOIM3HO OJHY 3MiHY araku. J[Jis BCTaHOBJICHHS
CeKOHOMIYHOI CHCTEMH Ha TIOKpaIlleHHs HEeOOXiTHO BBECTH OKpeMy BalioTy. B
BUIIAJIKy MOTO TPOEKTY S BBIB BaJIOTy, Ky MOXXHA OTPUMYBATH JIMIIE 3a
BUJIAJICHHS OHITIB 31 CBO€1 KoJsiekiii. Ha3zBemo it 3pydHOCTI II0 BJIIOTY
“kpuctanamu’’. Tak st BUPIIIUB BCTAHOBUTH TaKU KypC KOHBEpTAIlii: 3a IoHiTa 1
BapTOCTI — | KpUCTAIT; 32 2 BapTOCTI — 3 KPUCTAIH; 32 3 BAPTOCTI — 6 KPUCTAJIIB;
3a 4 BapTocTi — 15 kpuctanis; 3a 5 Bapticth — 30 kpuctani. L{g indopmariis
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HeoOXinHa, 000 BHpaxyBaTh MPHUOIU3HY KUIBKICTh Yacy, A TOBHOTO
MOKPAIIIEHHS OJJHOTO IOHITA.

Jliia npukiagy NpUIyCTUMO, IO CyMa BCIX anrpeiiiiB 310poB’° sl AJid IOHITa
5 BaprocTi = 48 kpucTaiiB 3a GopMyIIOI0:

Chptot (5) = Cpp (5,1) + Cpyp (5,2) + Cyp (5,3) + Cpy (5,4) = 48.

A mnexait Cyey (5) = 30 kpucramis. Takum 9MHOM, Ciprqr (CyMa Cppror Ta

Catk ) = 78 KpucTaliB.
Jlami Ha OCHOBI TOro, CKIJIBKM IOHITIB BHUIIQJAa€ Ta CKUIbKH KPHUCTAJIB
OTPUMYEMO TaKy CEPENIHIO KUIbKICTh KPUCTAIIB 32 OJIUH JIyTOOKC!

Kcepea

=N; XK, +N, XK, + N3 XK;+ N, XK, + Nz X Ks= 24,515,
ne N;— cepenHs KiabKicTh I0HITIB (1) BapTOCTI B 0THOMY JTyTOOKCI;

K;— KITBKICTh KPUCTAIIB, SIKI OTPUMYIOTHhCS 32 KOHBepTallio roHita (1)
BapTOCTI.

1o Ha nepiox B 2-3 1H1 MO>KHA OLIIHUTH SIK MpoMikok 8,17-12,26 kpucTtainis
B ieHb. | sxmo noainutu Cuypy (5) Ha OTpuUMaHi 3HaYEHHS, TO OTPUMAEMO, 110 Ha
OJIHE TIOBHE IMMOKpAILlEHHs IOHITa 5 BapTOCTI mige npubdau3Ho 6-9,5 nHis.

Takum 4YMHOM, MM OTPUMYEMO JOBIOCTPOKOBY YTPUMKY TpaBis, 00 3
BIIKPUTTSIM KOXKHOTO JYTOOKCY TIpaBellb OTpUMYy€ Bce Ouiblie 1 Ouiblie
MOXJIMBOCTEH BUTpadaTH CBiM 4yac Ta pecypcu. | Bce 3a paxyHOK rpaMOTHIM
eKOHOMIYHIHM CHCTEeMI Ta KOHBEpTAIlli OIHOTO MPOTPECyY B 1HIIHA.
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