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8157 nokauun. B 1657 ectb 6aHKOMaThIl. B 8154
COBepLUAJZINCb OMJaThl.

JlaHbl TPAH3AKLUMN KJINEHTA (KPOMe CHATUSA HAJIMYHbIX)

Hy>XHO Onda Kaxaon n3 1657 nokauun npenckasaThb
BEPOATHOCTb CHATUA HaJIMYHbIX KJINEHTOM



Lel2=oid neoeMer=es

 h3 09 — nokauunsa ncrnosib3oBaHna baHkomaTa (string)
* customer id — KoL knmeHTa (int)

target = pd.read parquet({data rooct / 'target.pargquet')

target.head()

B W N 2 O

h3_09 customer_id

8911a36ac3bffFF
89112aT7aB5TFFFF
B89112a70bSTFFFF
8911aa70bSTFFFF
891181b65abffff

23172
95640
60350
69521
29437



Ntps gitnlo cem/uocr/n o

H3: A Hexagonal Hierarchical
Geospatial Indexing System

test-linux | passing test-macos | passing test-windows | passing test-website " passing

coverage PEEESSR License Apache 2.0

H3 is a geospatial indexing system using a hexagonal grid that can be
(approximately) subdivided into finer and finer hexagonal grids, combining the benefits of a hexagonal grid
with 52's hierarchical subdivisions.

Documentation is available at https://h3geo.org/. Developer documentation in Markdown format is available
under the dev-docs directory.

e Post bug reports or feature requests to the GitHub Issues page

e Ask questions by posting to the H3 tag on StackOverflow

* Thereis also an H3 Slack workspace




BOXKEHHbIe LWeCTUYTroabHNKN

" HeRgacoaaxiii Vs i
Mpae import h3
h3.h3 to geo('B4118B9ffffffff")
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B Sty MenAneee.  JoMoAeA0BON

https://wolf-h3-viewer.g|itch.me/


https://wolf-h3-viewer.glitch.me/

NTeHWe OaHHbIX

with open(data root / "hexses target.lst", "r") as f:
hexses target = [x.strip() for x in f.readlines() ]

with open(data root / "hexses data.lst", "r") as f:
hexses data = [x.strip() for x in f.readlines() ]

transactions = pd.read parquet(data root / 'transactions.parquet')
target = pd.read parquet(data root / 'target.parquet')




gel LT Ma AT Teore

coord target = target.assign(
lat = target['h3 09'].apply(lambda x: h3.h3 to geol(x)[B]),
lon = target['h3 09'].apply(lambda x: h3.h3 to geo(x)[1]),

coord target.head()

h3_09 customer_id lat lon
0 8911aa6ac3bfFFf 23172 55753226 37.8209%5
1 B9112a7aB5TFFFF 95640 55.758045 37.559518%
2 B9113a70b97FFrF 60350 55.884152 37.605146
3 8911aa70b37FFFF 69521 G55.884192 37.605146
4 851181b69abfrrf 29437 55.646191 37.718121



Peerne ne aHlE Bkl =

coord_target.plot(x='lon', y='lat’, kind='scatter', marker='.', alpha=8.1, figsize=(6, 6));
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KaK BbIrNa0daT TpaH3aKL K

coord transactions = transactions.assign(
lat = transactions['h3 09'].apply(lambda x: h3.h3 to geo(x)[8]),
lon = transactions['h3 89'].apply(lambda x: h3.h3 to geo(x)[1]),

coord transactions.head()

h3_09 customer_id datetime_id count sum avg min max std count_distinct mee_code lat lon
0 8911aadcaZffrff 1 3 1 3346.65 3346.650 3346.65 3346.65 MNaM 1 13 55565522 37.445024
1 8911aa7bSb3fFFF 4 3 1 450,00  450.000  450.00  450.00 NaM 1 8 55.699940 37.502864
2 B89112363623fFFF 5 3 10 1103569 1103.56% 59.00 3620.18 1190.530333 & 13 55.784319 37.665680
3 89112a48577FFFF 9 2 2 628.00 314.000 295.00 333.00 26.870058 2 5 55472146 37.294952
4 B89112a78297fFff 11 2 1 415500 4155000 4155.00 4155.00 MNaM 1 10 55.691457 37.602534



e o dvivl He Keljome

coord_transactions.plot(x='lon', y='lat’', kind='scatter', marker='.', alpha=08.1, figsize=(6, 6));
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JIOKa/1bHasa BaJIMadLIINA

 Kpocc-Baanaoauuna Ha 3-x oonaax
 KakKk HaM paBHOMEPHO pacnpenesnTb KJIINEHTOB?

* Yem oHUM BOOOLLE OTNIMYatoTCA?

- MecTamu, rge bbiBaoT
- KonnyectBoM 6aHKOMATOB, B KOTOPbIX CHUMAIOT



Pa3Hoobpa3ne MmecT

target.groupby(by="h3 ©9').size().hist(bins=30);
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Pa3Hoobpa3ne DaHKOMATOB

target.groupby(by='customer id').size().hist(bins=38);
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Pa3bneHne Ha onabl

e OOnH nonb3oBaTesib CHMMaN B 54 baHKOMaTax
* BOJILLUMHCTBO — B ABYX WU TpeX

- PaBHOMepHO pacrnpenesinMm rnosib3oBaTeNen ¢ y4eTom
KosinyectBa BAHKOMATOB, KOTOPbLIMU OHW MOJ1b3YOTCSH

 Momennm Konn4yecTBo BarHKOMaTOB HA KBAHTUIN
 StratifiedKFold no KkBaHTMIaM



o DSkl B Dl g

num split = 3
num quantiles = 18
customers = (
pd.DataFrame({"cnt": target.groupby(by='customer id'}.size()})
.pipe(lambda x: x.assign(bin=pd.qcuti{x.cnt, num guantiles, duplicates='drop')})
)
for ids test, ids traim in tqdm(
StratifiedKFold(n_splits=num_split, shuffle=True, random state=20248225)
.split{customers.index, pd.Categorical{customers.bin).codes),
total=num split

transactions _tran = transactions.loc[transactions.customer id.isin{ids train) ]
target tran = target.loc[target.customer id.isin{ids train) |



CaMad nNpocTtas Mo4enb

* [locynTaem, Kak 4YaCcTo B CpeaHeM MNoJsib30BaJInNCb
baHKOMaTOM

* [Ipegcka>kemMm BCceM cpegHee 3Ha4vyeHue

° |_|OJ'Iy‘-IVIM Ha BaJinaaunu

- 15.595103709664691
- 15.605737138344905
- 15.693970284502669

* 3aT0 bbICTPO



oo o eneeleGEl i ane [ ]/

row score = |
-np.log(predict.clip(le-8, 1 - le-8)) * labels
-np.log(l-predict.clip(le-8, 1 - 1le-8)) * (1 - labels)
) .sum{axis=1)
col score = |
-np.log(predict.clip(le-8, 1 - le-8)) * labels
-np.log(l-predict.clip(le-8, 1 - 1le-8)) * (1 - labels)
) .sum({axis=0)

score = row score.mean()



HepaBHOMEPHbI

col score.desc
count 1657
mean 309,
std 468 .
min 0.
25% 73.
505% 130.
T5% 363.
max 7934

dtype: floated

MeTpukn ona ooHoro 3 o408

ribe()

. 0E0000

662102
967378
000329
683052
224162
044738
145782

row score.describe()

count 32902,
mean 15.
std g,
min 5.
25% 8.
50% 12.
T5% 19,
max 292,

dtype: floatc4d

goooese
595104
869358
041200
157561
938631
312626
872828



OWMbKM N HaXOOK W

col score.sort values{ascending=False)[:10].index

Index(['8911aa7abd3affff', '8911aa7all7ffff', '891laa7abd43ffff’,
'8911aa7aaafffff', '8911aa7a967ffff', '8911laa7aezbffff’,
'8911aa7aadfffff', '8911aa6360bffff', '891181b6a37ffff’,
'8911aa78d8bffff'1],

dtype='object')

raw score.sort values(ascending=False)[:18].1index
Int64Index([20772, 22639, 54861, 57045, 28064, 46170, 33689, 9652, 27369,

196591,
dtype="int64"')



OTNNYaeTCa pe>xMM OH4

transactions[transactions.customer_id.isin{bad_customers)]['datetime id']|.hist(bins=4, alpha=8.5);
transactions|[transactions.customer id.isin{good customers)]['datetime id'].hist(bins=4, alpha=0.5};
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OTAMYaKTCA MOKY MK

transactions[transactions.customer id.isin(bad customers)]['mcc_code'].hist{bins=23, alpha=0.5);
transactions[transactions.customer id.isin(good_customers}]['mcc_code'].hist(bins=23, alpha=0.5);
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JIoKaL M C OIMDKaMI
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HabnwneHns

« KNneHTbl coBepLUaloT MeNKme NoKynKn y AomMa
e K/IMEeHTbl CHUMAOT OEHbIN B «LLUYMHbIX MECTaxX»
* ECTb KJINEHTBI, OPUEHTUPOBAHHbIE Ha HaJINYHbIE



CM SimpleFeaturesiranstorm

t = SimpleFeaturesTransform()
t.fit(transactions tran)

¥ = t.transform{transactions_tran}
X.head()

dt_o dt_1 dt_2 dt_3 hex_8911818610bFFFF hex_89118195133FFFF

5 0.0 187.0 297.0 473.0 0.0 0.0
23 0.0 990 308.0 209.0 0.0 0.0
31 11.0 110.0 231.0 143.0 0.0 0.0
33 11.0 231.0 253.0 176.0 0.0 0.0
42 0.0 990 132.0 242.0 0.0 0.0

5 rows = 1685 columns

hex_8911819513bFFFF
0.0
0.0
0.0
0.0

0.0

hex_891181b2827FFFF hex_t
0.0
0.0
0.0
0.0

0.0
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