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An Inversion of the Constitution of the Baidu Migration Scale Index
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Abstract Baidu migration scale index represents the human migration scale of a specific area in China, and
it has been used widely in geo-economics, demography, and epidemiology. Nowadays, Baidu migration index is
adopted as a key data source for studying epidemic models of COVID-19. But the index is just a dimensionless
number, its constitution method is still ambiguous. In this paper, the index is assumed as an elementary function
mapping result of the real human migrate populations. According to a hidden equation existing in the data set, the
mapping function is deduced to be a linear function y=kx. Another key phenomenon in the data set is the minimum
interval of the migration index. All the migration index values and their differentials are exactly divisible by this
interval. Through Fermat-Euler Theorem, we prove the coprimeness of the human migrate populations, and then
the relationship between the minimum interval and minimum counting unit of the migrate populations is built,
which means k=3.24x10°. In the experiments, the migration records between 01/01/2020—04/30/2020 are
examined to verify the correctness of the hidden equation: while the rounding error is considered, there about
93.81% of the city-to-city migration records, 82.65% city-to-province migration records and 84.87% province-to-
province migration records can support the equation exactly; the maximum absolute error of the violation records is
357 peoples, which corresponds to about 0.5% relative error. The verifications support the self-consistency of the
proposed linear mapping function.
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*2 HEBEATEMIRERTIR
BRG] IEHER R Hiusg fH
20200101 move_in KT 2.480 868
20200101 move_out BEA 0.739 951 2
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H AR NAEIEBE AR K 1 s (45 2

B2 RIS SRR HE NS B AFAE . AR 27
T—FRBEH, s 251038 B AR P (sy ] FI) P 22
Z PR % (Riemann ¢ function, 24 s N 1E % H i,
£(s)IBAL A BR AT LA ) Fom A

Ps)= [ a-rH=us! (15)
V peprime
X, p BMESR B & SO RS . IRIE R St
FRAH, s>, P(s)RLE RN . ARk, Y
s NIEMBET,  £(s)MIBUE R AT L2 1K M
s_1 2n)¢
£ ==
A, BN s DAL AL (Bernoulli number).

Y s=10 B, P A W Sk 2 49 99.9%:; 4
s=14 B, P(s)ShZ & T 99.99%. RIBE ML HUA
DT 14 FARFRGEMEN O, HE R RS
99.99%, HFf#EMBGL BRI, X —ME
SR T AT BRI EUE SE 4 TR
%, AR, R EOC R ITRE RIS bR
TN B R e R, R ALEN 1.
R, AT RAA 2 — A AR N W 23T 4 MU 4 5k
I, A

B, (16)

M, =kx1=324x10"° (17)
T, R A (13), W E—Jr Ak

B BT A R R ) 4438 T VR
M, = H' x324x107 (18)

4 IR E
4.1 BIREpEEO

I I 6 R I A M i Web TUTHI ¥ 43 i BT A
TR SRR B #2171 http://huiyan.baidu.com/
migration/historycurve.json, 1% % 1 LA HTTP GET
Jrkvie, AR L ESHNR 8 iR .

® 8 ITHEMRIBEREET L ESH

{
"errno": 0,
"errmsg": "SUCCESS",
"data": {
"list": {
"20190112": 7.665 0624,
"20190113": 7.804 544 4,

"20200314": 2.062454 4,
"20200315": 2.2150584

H
}

}

Forb A RCEE 9 list B, RSk T 2020 4F
Fiz AR E X RIER 2 HIRITPE R4, BA
e VLA 3 H 551 2019 4 [F] BABORE VB Xt L.

2R T IEAE N 11 o ok 4 1

http://huiyan.baidu.com/migration/cityrank.json

BYOTHEN D EBIEE R B 31

http://huiyan.baidu.com/migration/provincerank.j
son

PA_E# 0 BL HTTP GET 537 ], R4 &
BSHINE 9 P

x99 THEIHEBEFEILESY

S IS IEA =94
dt city, province, country ATBUX R
id GB/T2260-2007 AT BUX RIS
type move_in, move_out ITAHETT )
date 20200110~20200315 Hugit H

SH e X
dt city, province, country ATBUX KI5
id GB/T2260-2007") AT B X AR
type move_in, move_out IEHETT 1)

H i id Z80e O ULE bR GB/T2260-
2007 & S AR N R AEFN E 4T BUX RIARRSEY, i
U ITHARX R R GRERET) BEERN N RX
Ko IEH A TR A JSON #% X SCA T4

IE 5 0L 3% [\8] JSON #& XAz 4

"errno": 0,

"errmsg": "SUCCESS",

"data": {
"list": [
{
"city name": "\uSeca\u574a\u5e02",
"province_name": "\u6¢b3\u5317\u7701",
"value": 21.72

}s
{
"city_name": "\u5357\u901a\u5e02",
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"province_name": "\u6¢5f\u82cfiu7701",
"value": 0.12
H
]
}
}
Horp o 28R 9 list 7B, "city_name"%5 T
LA Unicode ¥ L1 Xgwht, A AN RS2 EAT A o
42 HEESRSEWMERE
T EEAE WA sl — b AT B S TE e SRS Dy BE AL A%
TS el o 2800 . A SO IR TE B = 8 T
FE 2020 4F 2 J1 2 HIE H 5 30 2% 77 i) #icdis B AT e A7
e G 5 RSB XS sk 10 Fios.
IRFRe0E, 2% 10 UM AT 3 A fdlE . DRIk oy
T RIC B e I, SRA] T — R -
HEZL, S bR BT S AE AR TP s,
T R H B I AT I . R TR R
A, A2 i AT RO RTICH, DLk 4 32 YT A
I A4 7 A% AL
R 10 SERBIESEIEIEI LRSI

(274 - -
X & 4 /% X% Ao E/%
1 R 1.56 SRAREREBE 10.77
2 AR T 1.36 BkZiERRE 7.55

3 Il 1.25 WO 6.74

e AR T R S R M AT e 22 54

K s A R R S0 R0 0 2 B S G e ok
o —J5m, TR REXY o, SART 100 A2
LA N P e g A F AT AR Pl R
Pl o R BN BRI AT e s 55— 71, T IX
R o MFH, V5B SR R 2 H AR € 77 18 1)
AEREE . H AR AR E X RIX (o, Y RTTT BY
SKmg. muk, BOHEEE A R RS FIR T

FE 1 HEA RS Ak

For each day ¢ and area tuple <a, 5>

If both P!, 5 and P;,Hl exist:
If abs (P',_, M',,—P}_, M}_)=e:

Report error <a, >
ALK e = P, M, x0.05. X 22 UK IEHL
B I e, B N AR ACHR
5 NESFAAMIEIIE
A RIS A B B AT B R B . 2

2 UM P AT NS R E R, HOE I R A
PR ZE IR AR TE AR . A SRR T 5 B
WS BT R 2 N 2S5 K (4) oL, BRI AE
#5223 (5) REH GBI 2, BRIFN DEHEH 4t
IR BE 2/ NSRS 2 A BB B s RS )i N R 22
Gb, TRARE AN AR ZE IAEAE, R EHERE
N HEAT AER AW . FEBE, HU20204E 1 A 1 H -
4 730 H3L 4 AR A MEEE, KT E atep,
Y IUAE s ot B X TR [P, —0.005%, P!, ,+0.005%) LA
fREE NREE . P ML 5P MY HUE XA
LR, BIAEAETCIE AU & fu N AR RE I % ZE 1
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