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Berkshire Hathaway's Performance vs. the S&P 500

800,000%

693,518%
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w===Berkshire Hathaway S&P 500

HEMFRAELEEINE

BERRREREE

£ e+ Fa e+ Fi8 e+
1965 F 23.80% 1982%F 40.00% 1999 %F 0.50%
1966 F 20.30% 19834 32.30% 2000 % 6.50%
1967 F 11.00% 19845 1360% 2001  -6.20%
1968 F 10.00% 1985%F 4820% 2002%F  10.00%
1969 F 1620% 1986%F 26.10% 2003 F  21.00%
1970 12.00% 1987 % 1950% 2004 §F 10.50%
1971 % 16.40% 19884 20.10% 2005 %F 6.40%
1972F 21.70% 1989%F 4440% 2006 F 18.40%
19738 470% 19904 740% 2007  11.00%
19745 550% 19914 3960% 20085  -9.60%
19758 2190% 19924 20.30% 2009%F  19.80%
1976 F 59.30% 1993 %F 14.30% 2010%F  13.00%
1977 %  31.90% 1994%F 13.90% 2011 % 4.60%
1978 24.00% 19954 43.10% 20124 14.40%
1979 3570% 1996 F 31.80% 2013 18.20%
1980 F 19.30% 1997 F 24.10% 2014 %F 8.30%
19814 3140% 19984 48.30% *&ﬁm
B——
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At iEBR, TEZORLIEE G S F KA

— %4 - B3t 4 (Warren E. Buffett )
th FA&A 5 — B HE NS CEO

B A KELBLORALRA, KR ZLGFTFFAKFHKEFE LA
sk, @AENEFAR LG A2 2B FANE] &K, (BFH, 1963)
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s Alpha Beta B E=H EAERE
73.00% 0.084 0.499 0.546 1.547 25.963% EiEtT
fh: 1A 1E W SR W EEl o TEE O pEE () BTl miE: | 2013-12-30 | - | 2017-12-29
¢ 120%
ATl 100%
/ : i
AW 40%
20%
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# B ARKE. Toiodrdf

If anything can go wrong, it will.
--- Murphy's Law
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[
BRIE T, = ——— (FERANE = 1, HERSH = 1)
close;_
k
SNRT, = | [BRET,  (k=12.  BrLOURENRSE
=1
s ~ _ brice; Xadjfactory
RIENT, = adifactor ‘
; ’ (adjfactor : ENEF , BIFEEED
= _ price; X adjfactory
EERUN, = 0
BRI R A E TN 20 e
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1715 KL

i # A # (002157)

code time open close low high pre_close  adjfactor
."002157 2016-09-02  [23 27.18 haa 2575 23 2565 (a3 2742 (a3 27.37.. D23 4975982
1002157 2016-09-05 23 25.77 ne3 2556 (2 25.2 nea 2587 a3 2575 (3 4.975982
1002157 2016-09-06 D23 25.59 ne3 2596 (23 2541 nes 2508 a3 2556 (123 4.975982
-1002157 2016-09-07 (23] 25.88 24.96 a2y 25 hz3 2595... 4.975982
F o0 =T s AL RS e TS 55 Ty 557006 |
.1002157 2016-09-09 (23 8.06 ne3l 7.98 ne 7.96 nes 8.22 e 8.21 n23 14.927946
.1002157 2016-09-12 (&3 7.79 ne 7.59 ne 7.52 ne 7.8 ne3 7.98 N2l 14.927946
1002157 2016-09-13 (23 763 e 7.67 nes 7.54 ne 7,69 ne 7.59 23 14.927946
AR R E AR TE 21 L & 7 Pz
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import pandas as pd
import pymongo

# read daily bars from MongoDB
cursor = daily_tbl.find({"code": “002157", "trade_status": "2 5",
"time": {"$gte": "2016-01-01", "$Ite": “2018-05-25"} 7},
{"_id": 0, “date": 1, "close": 1, "adjfactor": 1})
cursor.sort(“date", pymongo.ASCENDING)
df = pd.DataFrame.from_records(cursor)

If = df.iloc[-1]["adjfactor"]
df[*hfq”] = df[“close”] * df[“adjfactor”] # Ja B
df[“qfq”] = df[“close”] * df[“adjfactor”] / If # [}

df.index = df.pop(“date")
df.pop("adjfactor")
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& FHIER > AT > PEAME > PR
TERLL

4

A
a
A

Jﬁ\‘ u

Bzl 55 2EHN O BEE

o B VERARE | BiFARR  BRUEARE FHE MR Gk ROBR FEUE BEE  ABRECMY () ABEREEMF () RRERIR BN AGERTH
® Mtk s ERD | sovavmn | 204 | mESE | ALBRSNA | MAREWH | HEBARA | HeVN
> P > 5 Rl B2 IS BHth BRRIEE KB AEERGE REH O RE  EE | RE SF vl ToaekE BH BFE WA
o U
1| 603486 NEHAHT  RIE BE&W HdE 0 28.83 0 44.01% | 8.81 188.00 | 54.237 | 24.03% 28.83 24.02 24.02 20.02 0. 00% - | 0.05% 125.33
an g
g8 EmER >
002571  fEMdr BRI BER B 7.22 0 10.068%  0.66 3.43H 242974 11.59% 7.22  6.46 6.50 6.56 0. 00% 2.03 | 1.35% =
e PERIRE 2 3| 002065 | ZRfEERfF | R &M BPE 0 9.75 0 10.05% | 0.89 188. 174  18.151Z 6.09% | 9.75  9.21 9.75 8.86 0. 00% 3.92| 6.74%  56.89
@ ¥=k > 4 | 603998 JrmddizE | AN %4V BB 10.63 0 10.04% | 0.97 76477 782677 | 9.63% | 10.63 | 9.70 9.76 9.66 0.00%  2.27 1.80% @ 49.01
) i 51 603779 | EiERE4 | B W& B4E 0 17.11 0 10.03% | 1.56 9. 197 1.541Z | 10.61% 17.11 15.46 15.55 15.55 0.00% | 7.21 9.92% 52.35
- PRMEE b
6 | 300209 FEEE | R BEHE HE 0 19.20 0 10.03% 175 36277 687677 = 8.02% | 19.20|17.80 17.83 17.45 0. 00% 1.24 1.44% 194.13
% AT ’ 71 603099 KEl | BRI WAV HdE 0 12.96  10.02% | 1.18 9. 707 1.24Z | 7.56% 12.96 12.07 12.07 11.78 0.00%  5.04| 3.64% -
U =T > 8 | 300682 EAETRME | MBI WAV H4E 24.26 0 10.02%  2.21 13.9275 | 3.26fZ  12.52% 24.26 21.50 21.98 22.05 0.00%  2.63 30.93% -
@ 4N 5 9| 002461  BRITMSE | JRIE W&V BB 7.03 0 10.02% | 0.64  45.77/H  3.08/Z  11.42%  7.03 | 6.30 6.41  6.39 0.00%  2.54 3.36% 217.84
(5]
ol B e
N . . . . =1 |{f=1
BN RA T ARETNE 33 L 8¢ = PR
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[x ﬂ Elements Console Sources Network Performance Memory Application  Security Audits

® © ™ Y  View: I= = [ | Groupbyframe [ | Preservelog [ | Disable cache | [ | Offline Online v
Filter | HidedataURLs [2! XHR JS CSS Img Media Font Doc WS Manifest Other
| 10000 ms 20000 ms 30000 ms 40000 ms 50000 ms 60000 ms 70000 ms 80000 ms 90000 ms

|

r | - - . _

Name X Headers | Preview | Response Timing
— /centerv2/Content/Static v var FuhKivdO={rank: [,..], pages: 177, total: 3537}
| hsag?_=1527553524704 pages: 177
|/ v rank: [,.]
—— /centerv2/hsgg .
Q: "1,603486,NFI3KHT, 28.83,8.81,44.01%,24.03,188,542301,20.02,24.02,28.83,24.02,
JS.aspx?type=CT&cmd=C._A&sty=FCOIATA&sortType=(Cha...me=quote. . 1: "'2,002571,4E884%,7.22,0.66,10.06%,11.59,34272,24286954,6.56,6.50,7.22,6.46, -
nufm.dfcfw.com/EM_Finance2014NumericApplication 2: "2,002065, FREL{F,9.75,0.89,10.05%,6.09,1880972,1815125472,8.86,9.75,9.75,9.3
-I Web_JS. gif?url=http%3A%2F %2Fquote.eastmoney.com%2F...5971238.. 3: "1,603998, A E%HI%5,10.63,0.97,10.04%,9.63,76407,78264039,9.66,9.76,10.63,9.70,
e o e e e

BRI AR SRETINE 2 L PR
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http://nufm.dfcfw.com/EM_Finance2014NumericApplication/JS.a

SpX?

type=CT&cmd=C. A&sty=FCOIATA&

sortType=(ChangePercent)&sortRule=-1&

page=1&pageSize=20&

Js=var%20FuhKivdO={rank:[(Xx)],pages:(pc),total:(tot) } &

token=7bc05d0d4c3c22ef9fca8c2a912d779c&jsName=quote_123
& 0=0.628606915911589& =1527553524705

SEMF A LB NNSE
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http://nufm.dfcfw.com/EM_Finance2014NumericApplication/JS.a
SpX?
type=CT&cmd=C. A&sty=FCOIATA&

sortType=(ChangePercent)&sortRule=-1&

page=1&pageSize=500& | PP ETRFEIFEPEFE

Js={"stocks™:[(X)],"pages”:(pC)}& | EEEIE CEEREX-RECNE T P2

token=7bc05d0d4c3c22ef9fca8c2a912d779c&jsName=quote_123
& 0=0.628606915911589& =1527553524705

SEMF A LB NNSE 36 JCJhlir%Eal;qo:_)EE



S H KLU 0 B

= " : 1T B 4607 19 4627 AR 39.115F
000651 #&EEEE O -
W OFF 4669 FRMT 4663  FIAH 18.09(Z
46.07v -056 -1.20% 2018-0529151003  j2 g 4670 EE 4597
mE HE EEK BK SH# 1585 3098 6054 HICKES fﬁﬁxﬁl
1878 28[000651] MAS: 6874.56 MA10: 6983.69 MA20: 7006.64 MABO: 7195.18
) + 4.10 ;iﬁ
7800.00| A 2Z
DS *ﬁ\ [] EXPMA
?soo_onge — ] SAR
~ []BOLL
7400.00 []BBI
7200.00
7000.00
6800.00
6600.00
2018-04 2018-05
e i BS
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Fi

Name

Ba

5= H KL T

avator.eastmoney.com/qface/4952094249304564

74
avator.eastmoney.com/qface/2931094313100362

sse?cb=new_reply_icomet_cb_0&cname=guba000651&seq=0&noop=0&...

20.newspush.eastmoney.com

B

js?rintype=5&token=4f1862fc3b5e77c150a2b985b12db0f...512&type=K..

pdfm.eastmoney.com/EM_UBG_PDTI_Fast/api

JS.aspx?type=CT&sty=FC20RI&st=y&token=471862fc3b5e...C6000041...

nufm.dfcfw.com/EM_Finance2014NumericApplication

Index.aspx?id=3000592&imageType=RJY&token=44c9d251add88e27b6...

pifm.eastmoney.com/EM_Finance2014Picturelnterface

Index.aspx?id=0008582&imageType=RJY&token=44c9d251add88e27b6...

pifm.eastmoney.com/EM_Finance2014Picturelnterface

Index.aspx?id=6000001&imageType=RJY&token=44c9d251add88e27b6...

nifm eastmnnav rnm/FM Finanra201 APictuiralntarfars

X Headers | Preview Response Cookies Timing

v jsonpl1527588887585({name: "#EHE2E", code: "000651",..})

code: "000651"

» data: ["1996-11-18,17.50,50.00,55.00,17.50,62783,3.18/Z2,-,29.9",..]
"45.97", o: "46.69", a: "18093813:

v info: {c: "46.07", h: "46.79", 1:

Settlement: "-"

a: "1809381312"

c: "46.07"

h: "46.79"

jys: "e"

1: "45.97"

o: "46.69"

pricedigit: "@.00"

ticks: "34200|54000|1|34200|41400|46800|54000"
time: "2018-05-29 15:00:00"

total: "4997"

v: "391081"

yc: "46.63"

name: "#g/JE 2"

SEMF A LB NNSE
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"2018-05-23,6961.40,6896.20,6961.40,6880.56,399706,18.514,1.16%,0.67",
"2018-05-24,6896.20,6816.67,6919.67,6807.54,451000,20.712,1.63%,0.76",
"2018-05-25,6816.67,6833.62,6879.25,6802.32,336852,15.41Z,1.13%,0.56",
"2018-05-28,6842.74,6949.66,6974.43,6811.45,501538,23.314,2.39%,0.84",
"2018-05-29,6957.48,6876,.64,6970.52,6863.61,391081,18.112,1.54%,0.66"

3 A A TTANTTA ACANTA

(RIHEZN) )
2018-05-29 ,
T ey AT R —
Ky 6876.64 =
22 6970.52 =
2 6863.61 mmem
pkiE -1.05%
SIS -73.02
mAzE  39.117 =

FYAZER 18.11

iR 154%m
BRSNS TN L 8¢ = PR
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http://pdfm.eastmoney.com/EM_UBG_PDTI _Fast/api/js?rtntype=

5

&token=4f1862fc3b5e77¢c150a2b985h12db0fd&

10=0006512

&type=k&

authority Type=ba

&ch=jsonp1527588887585

BRI AR SRETINE 0 m L PR
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http://pdfm.eastmoney.com/EM_UBG_PDTI Fast/api/js?

rtntype=1 e AHEAL AP FH

&token=411862fc3b5e77¢c150a2b985h12db0fd&

10=6000001 |(QiEE=NCY SElA VA&

&type=k

CEUOITIWARY N 54 £ 41, #2AFF 44 fa- 44K, ba- 544K

&ch=
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- _______________________________________________________________________________________________________________________
urllib3

json

def crawl_stock_list():

url = """http://nufm.dfcfw.com/EM_Finance2@014NumericApplication/JS.aspx?
type=CT&cmd=C._A&sty=FCOIATA&sortType=(ChangePercent)&sortRule=-1&
page={0}&pageSize=500&js={"stocks": [(x)],"pages":(pc)}
&token=7bc05d0d4c3c22ef9fca8c2a912d779c&jsName=quote_123&_ g=0.628606915911589& =1527553524705#"""
stock_codes = []
page = 1

1.3

response = crawl(page, url)

Y4 L ab
data = json.loads(response, 'UTF-8') é"\m}]&ﬂ"\' §Ll %

stocks = datal'stocks']

stock stocks:
fields = stock.split(',")
print('code: %s, name: %s' (fields[1], fields[2]))

stock_codes.append(fields[1])

pages - datal'pages']
print('Crawled%d/%d" (page, pages))
page pages:

page 1

stocks

ERMFRATSHETNE LS SR

| ChinaHadoop.cn




def crawl_k_data():

A ’= ,,,j_
codes = crawl_stock list() é}'\m E] K'f:r F]
- A=
conn_pool = urllib3.PoolManager() ‘a ,{#X
url = """http://pdfm.eastmoney.com/EM_UBG_PDTI_Fast/api/js?

rtntype=1&token=411862fc3b5e77¢150a2b985b12db0fd&id={0}&type=k&authorityType=&cb="""

code codes:
response = None

code[0:2] '60":
response = conn_pool.request('GET', url.replace('{0}', code + '1'))
code[0:2] ['30', '00']:
response = conn_pool.request('GET', url.replace('{0}', code + '2'))

response None:

ERMFRATSHETNE LS SR
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hg_str

response.data.decode('UTF-8"') [1:-1]

hg_lines = hg_str.split("\n")

line hg_lines:

len(line) > 0:

fields = line.split(',"')
_date = fields[0]

_open = float(fields[1])
_close = float(fields[2])
_high = float(fields[3])

_low = float(fields[4])
_volume = int(fields[5]) = 100

amount = float(fields[6][0:-1])
amount_unit = fields[6][-1]

amount_unit Kot
amount amount 1e8
amount_unit g

amount amount le4d

print('date: %s, open: %5.2f, close: %5.2f, high: %5.2f,
(_date, _open, _close, _high, _low, amount, _volume))

SEMF A LB NNSE

low: %5.2f, amount: %10d, volume:
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A 55 2335 AU

e r

EHECH T (= 01(603666) LR R4 s (B8, ZnarE REE | S seaw
HiEE=E >

RIS B  BEN RBE ORRIE%) FIEC) HRBE)  BSHE) KR ST RS BE BIE%) B BEE  mEm

603666 {ZZf - - - - - - 34.46 - - - - - 13.28 +
"AEiRm
R SR EA SR SR RET SREE @e

- ~ e = HIE ;h/\ E’ A
BLE SRR e BEE  WERE NERE TAE AEsE ot DAL BEA

FREE A# () BN Bt SRR $RE LK SEFL o) EEH SEM

(7T) (oc) (%) (oT) (%)

= |

(7T) (%) BKEG%) (T (%) (%)
MRBS
2018 7918.87 3414.25 2018| 2018
0.6487 - 2709.30 - 436.02 - 6.5363 - 0.2662  65.83 4 -
03-31 A b3l 05-29] 05-29
FHER =
2017 2018| 2018
= 26409 [2.3563 3.74 42.70 - 1.39 153.37 - 58876 51.41 0.4498 67.22 - -
RINLEHRER 12-31 fe f 01-26] 05-29
VAR T 2017 -1016.09 2018| 2018
03.31 "0-1931 - 281.88F5 - - 5 - - - - -1.3434 59.25 - ~ | 05.29) 05.99
O 2016 5485.72 2017| 2018
1.069 [1.3759 2.62 37.78 - " 305.92 - 38167 3823 16693 57.04 - -
2018—=4R 12-31 fe A 03-31| 05-29
2018— 4R IRIR 2015 0.3861 [1.1464 1.90 73.26 - 135143 39.68 - 1.8472 2314 1.1706  51.99 - - 20171 2018
12-31 ' 901 ' Vsl : ' ) j ) 03-31| 05-29
= F==t
2018— 1R 2014 2017| 2017
0.4837 [0.4297 1.101Z - - 967.48F - - 03721 6562 0.1401  28.12 - -
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http://dcfm.eastmoney.com//em_mutisvcexpandinterface/api/js/get
2

type=YJBB20 YJBB&
token=70f12f2f4f091e459a279469fe49ecab&
st=reportdate&sr=-1&

filter=(scode=600000)

&p=1&ps=50& T At

N 7

Js={“pages”:(tp),”data:(x)}
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def crawl_finance_report():

codes crawl_stock_list()

conn_pool = urllib3.PoolManager()

url = """http://dcfm.eastmoney.com//em_mutisvcexpandinterface/api/js/get?
type=YIBB20_YJBB&token=70112f2f4f091e459a279469fe49ecaS&st=reportdate&
sr=-1&filter=(scode={0})&p=18&ps=100&]js={%22pages%22: (tp) ,%22data%s22:%20(x) }"""

cookie = """emstat_bc_emcount=21446959091031597218; pgv_pvi=8471522926; st_pvi=95785429701209; _ga=GAl.2.700565749.1
user_agent = 'Mozilla/5.@ (Macintosh; Intel Mac 0S X 10_13_4) AppleWebKit/537.36 (KHTML, like Gecko) Chrome/66.0.335
code codes:
response = conn_pool.request('GET', url.replace('{0}', code),
headers={

'Cookie': cookie,

'User-Agent': user_agent})
result = json.loads(response.data.decode('UTF-8'), 'UTF-8')
reports = result['data']

report reports:

report_date report['reportdate'] [0:10]

announced_date = report['latestnoticedate'] [0:10]

eps = report['basiceps']
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"pre_close" : 8.08,

. mongo

"pct chg": 0.62,
"chg" : 0.05,
"trade_status":"x §"
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db MongoClient('mongodb://127.0.0.1:27017')l'quant'ﬂ

update_requests []

line hg_lines: 'f% /r&"- AT ‘f‘p*]‘ —fijﬁ fﬂ

len(1line) 0:

MongoDB

fields = line.split(',")

amount = float(fields[6][0:-1])
amount_unit = fields[6][-1]
amount_unit "{Z':
amount amount 1e8
amount_unit "A':
amount amount led
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doc = {

“code': code,

'time': fields[0],

'open': float(fields[1]),
'‘close': float(fields[2]),
'high': float(fields[3]),
'low': float(fields[4]),
'volume': int(fields[5]) 100,

'amount': amount

update_requests.append(
UpdateOne(
{'code': code, 'time': fields[0]},
{'$set': doc},
upsert=True))

len(update_requests) 0:
update_result = db.daily_k.bulk _write(update_requests, ordered=False)
print('code: %s, modified: %4d, upserted: %4d'

(code, update_result.modified_count, update_result.upserted_count))
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H AL ZHEEE (collection)

"code" : "603666",

"report_date" : "2018-03-31",
"announced date" : "2018-05-29",
"eps" : 0.6487

finance report

B ARG i, BB LA Ao ,
daily kfaml, =& #F A RECIASEE
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def compute_pe_ttm(code, _date):

finance_report_cursor = db.finance_report.find(
{'code': code, 'announced_date' : {'$lte': _datel}, s éiﬁL
sort=[('announced_date', DESCENDING)], ‘;El

limit=4
)

finance_reports [x X finance_report_cursor]

len(finance_reports) 4:

daily = db.daily_k.find_one({'code': code, 'time': _date})
daily None:

eps )
finance_report finance_reports:
eps finance_report['eps']
eps 0:

pe_ttm = daily['close'] / eps

db.daily.update_one(
{'code': code, 'time': _date},
{'$set': {'pe_ttm': pe_ttm}})
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def stock_pool(begin_date, end_date):

adjust_date_codes_dict = dict()

time_cursor = db.daily_k. find(
{'code': '000001.SH', 'time':{'$gte': begin_date,
sort=[('time"', ASCENDING)I,
projection={"'time': True},
batch_size=1000

)
all_dates [X['time'] X time_cursor]

last_phase_codes = []
adjust_interval = 20

all adjust dates = []

SEMF A LB NNSE
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_index range(@, len(all_dates), adjust_interval) :

adjust_date - all_dates[_index]
all_adjust_dates.append(adjust_date)

daily_cursor = db.daily_k.find(

{'time': adjust_date, 'code': {'$regex': '[6|0|3]oN@{4}$'}, 'pe_ttm': {'$1t': 30, '$gt': 0}, 'trade_status': '%H'},
sort=[('pe_ttm', ASCENDING)],
projection={"'code': True},

limit=100
)
codes = [x['code'l] X daily_cursor]

this_phase_codes = []

len(last_phase_codes) > 0:

suspension_cursor = db.daily_k. find(
{'code': {'$in': last_phase_codes}, 'time':adjust_date, 'trade_status': '{Eh2'},
projection={'code': True}
)

suspension_codes -~ [x['code'] X suspension_cursor]

this_phase_codes = suspension_codes
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this_phase_codes codes[0 : 100 - len(this_phase_codes)]

last_phase_codes = this_phase_codes

adjust_date_codes_dict[adjust_date] this_phase_codes

all_adjust_dates, adjust_date_codes_dict
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def find_out_stocks(last_phase codes, this_phase_codes):

out_stocks []
code last_phase_codes:
code this_phase_codes:
out_stocks.append(code)

out_stocks
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def evaluate_stock_pool():

adjust_dates, codes_dict stock_pool('2015-01-01"', '2018-05-25"')

df_profit = pd.DataFrame(columns=['profit', 'hs300'])

df_profit.loc[adjust_dates[0]] = {'profit': @, 'hs300': 0}

hs300_begin_value = db.daily.find_one({'code': '000300.SH', 'time': adjust_dates[0]})['close’]

net_value 1
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_index range(1, len(adjust_dates) 1):
last_adjust_date = adjust_dates[_index - 1]
current_adjust_date = adjust_dates[_index]

codes codes_dict[last_adjust_datel]

code_buy_close_dict = dict()

buy_daily_cursor = db.daily_k_ba.find(
{'code': {'$in': codes}, 'time': last_adjust_datel},
projection={'close':True, 'code': True}
)

buy_daily buy_daily_cursor:
code = buy_daily['code']
code_buy_close_dict[codel buy_daily['close']

sell_daily_cursor = db.daily_k_ba.find(
{'code': {'$in': codes}, 'time': current_adjust_date},
projection={'close':True, 'code': True}

)

BRI R AT A RE TR L LS 5 B
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profit_sum = 0
sell_daily sell_daily_cursor:
code = sell_daily['code']

buy_close code_buy_close_dict[code]
sell_close = sell_dailyl['close'l] sell_daily['adjfactor']

profit_sum (sell_close buy_close) /buy_close

profit = round(profit_sum/len(codes), 4)

hs300_close = db.daily.find_one({'code': '000300.SH', 'time': current_adjust_date})['close'l

net_value net_value (1 profit)

df_profit.loc[current_adjust_datel = {

'profit': round((net_value - 1) * 100, 4),

'hs300': round((hs300_close - hs300_begin_value) * 100/hs300_begin_value, 4)}
df_profit.plot(title="'Stock Pool', kind='line"')

plt.show()
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Cumulative Profit

60 -
40
20 A
0 .
—— profit
—-20 4 — hs300

2015-01-05 2015-06-03 2015-11-02 2016-03-29 2016-08-22 2017-01-19 2017-06-22 2017-11-16 2018-04-17

ERMSRA T ARETINE o [1[E ==

ChinaHadoop.cn



def compare_close_2_ma_10(dailies):

current_daily = dailies[9]
close_sum = 0
count 0

daily dailies:

P
al

daily['trade_status'] =
None

close_sum daily['close']
count 1

count 10:
None

ma_10 close_sum/10

post_adjuested_close = current_daily['close']
differ post_adjuested_close ma_10
differ 9:
1
differ 0 :
1

0



-
def is_k_up_break_mal@(code, _date):

P
b
o
Qo

current_daily = db.daily.find_one(
{'code': code, 'time': _date, 'trade_status': 'Z%5'})
current_daily None current_daily['pct_chg'] 0:
False

daily_cursor = db.daily.find(
{'code': code, 'time': {'$lte': _date}},
sort=[('time', DESCENDING)I,
limit = 11,
projection={'close': True, 'adjfactor': True, 'trade_status': True}
)

dailies = [x X daily_cursor]

len(dailies) 11:
False

dailies.reverse()

last_close_2_last_mal® = compare_close_2 ma_10(dailies[0:10])
current_close_2_current_mal® - compare_close_2 ma_10(dailies[1:])

last_close_2 last_mal® None current_close_2_current_mal0 None:

False

last_close_2 last_mal@ (/] current_close_2_ current_mal® 1



def is_k_down_break_mal@(code, _date):
% 455
Ta) =

current_daily = db.daily.find_one(
{'code': code, 'time': _date, 'trade_status': '3%Z'})
current_daily None current_daily['pct_chg'] > 0:
False

daily_cursor = db.daily.find(
{'code': code, 'time': {'$lte': _date}},
sort=[("'"time', DESCENDING)I],
limit = 11,
projection={'close': True, 'adjfactor': True, 'trade_status': True}
)

dailies = [x X daily_cursor]

len(dailies) 11:
False

dailies.reverse()

last_close_2_last_mal® compare_close_2_ma_10(dailies[0:10])
current_close_2_current_mal® compare_close_2_ma_10(dailies[1:])

last_close_2_ last_malod None current_close_2 current_mal@d None:
False
last_close_2 last_mal@d 0 current_close_2 current_mal@d 1



Profit
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def backtest(begin_date, end_date):

total_capital 1y

cash = 1E7

total_value 7}

single_position 2E5

df_profit = pd.DataFrame(columns=['profit', 'hs300'])

all_dates_cursor = db.daily_k.find(
{'code':'000001.SH', 'time': {'$lte': end_date, '$gte': begin_datel}},
sort=[('time', ASCENDING)],
projection={"'time':True},

batch_size=1000)

all_dates [X['time'] X all_dates_cursor]
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last_date None len(before_sell_holding_codes) 0:
last_daily_cursor = db.daily.find(
{'code' :{'$in': before_sell_holding_codes}, 'time': last_date},
projection={'code':True, 'adjfactor': True})

code_last_adjactor_dict= dict()
last_daily last_daily_cursor:
code_last_adjactor_dict[last_daily['code']] = last_daily['adjfactor']

current_daily_cursor = db.daily.find(
{'code' :{'$in': before_sell_holding_codes}, 'time': _date},
projection={'code':True, 'adjfactor': True})

current_daily current_daily_cursor:
current_adjfactor = current_daily['adjfactor']
code = current_daily['code']
before_volume = holding_code_dict[code]l ['volume"']
last_adjfactor = code_last_adjactor_dict[codel
after_volume = int(before_volume ( current_adjfactor last_adjfactor))
holding_code_dict[code] ['volume'] = after_volume
print('#FEEAE: %s, %6d, %10.6T, %6d, %10.6T"
(code, before_volume, last_adjfactor, after_volume, current_adjfactor))

\daily & 4= T Z A E F t9daily_k
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len(to_be_sold_codes) 0:

sell_daily_cursor = db.daily.find(
{'code': {'$in': list(to_be_sold_codes)}, 'time': _date, 'trade_status': '%&5'},
projection={'open': True, 'code': True}
)

sell_daily sell_daily_cursor:

code = sell_daily['code']
code before_sell_holding_codes:
holding_stock = holding_code_dict [code]
holding_volume = holding_stock['volume']
sell_price = sell_daily['open']
sell_amount holding_volume =+ sell_price
cash sell_amount

cost = holding_stock['cost"']
single_profit = (sell_amount - cost) 100/ cost
print('sEH %s, %6d, %6.2f, %8.2f, %4.2f'
(code, holding_volume, sell_price, sell_amount, single_profit))

holding_code_dict[code]
to_be_sold_codes. remove(code)

print('E£HE, ME: %10.2f" cash)
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len(to_be_bought_codes) = 0:

buy_daily_cursor = db.daily.find(
{'code': {'$in': list(to_be_bought_codes)}, 'time': _date, 'trade_status': '%5'},
projection={'code': True, 'open': True}

)

buy_daily buy_daily_cursor:

cash single_position:
buy_price = buy_daily['open']
code = buy_daily['code']

volume = int(int(single_position/buy_price)/100) = 100
buy_amount buy_price * volume
cash buy_amount
holding_code_dict[code] = {
'volume': volume,

‘cost': buy_amount,
'last_value': buy_amount}

print('sEAN %s, %6d, %6.2f, %8.2f"' (code, volume, buy_price, buy_amount))

print('ENG, ME: %10.2f"' % cash)
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holding_codes list(holding_code_dict.keys())

_date adjust_dates:

this_phase_codes None:
last_phase_codes = this_phase_codes
this_phase_codes date_codes_dict[_datel

last_phase_codes None:
out_codes find_out_stocks(last_phase_codes, this_phase_codes)
out_code out_codes:
out_code holding_code_dict:
to_be_sold_codes.add(out_code)

holding_code holding_codes:
is_k_down_break_mal@(holding_code, _date):
to_be_sold_codes.add(holding_code)

to_be_bought_codes.clear()

this_phase_codes None:
_code this_phase_codes:
_code holding_codes is_k_up_break_mal0(_code, _date):

to_be_bought_codes.add(_code)
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total_value ()
holding_daily_cursor = db.daily.find(
{'code': {'$in': holding_codes}, 'time':_date},
projection={'close': True, 'code': True}
)
holding_daily holding_daily_cursor:
code = holding_daily['code']
holding_stock = holding_code_dict[codel
value = holding_daily['close'] * holding_stock['volume']
total_value value

profit = (value - holding_stock['cost']) * 100/holding_stock['cost']
one_day_profit (value - holding_stock['last_value']) 100/holding_stock['last_value'l

holding_stock['last_value'] value
profit 2 one_day_profit i 1”4
to_be_sold_codes.add(code) JL 91
print('$€: %s, %10.2f, %4.2f, %4.2f'
(code, value, profit, one_day_profit))

total_capital total_value cash

hs300_current_value = db.daily.find_one(
{'code': '000300.SH', 'time':_date},
projection={'close': True})['close']

print('K&E, ME: %10.2f, BH™: %10.2f"' (cash, total_capital))

last_date = _date

df_profit.loc[_date] = {

'profit': round(100 (total_capital - 1e7)/1e7, 2),

'hs300': round(100 * (hs300_current_value - hs300_begin_value) /hs300_begin_value, 2)
}
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def compute_drawdown(profits):

max_drawdown 0
size = len(profits)
index 0

profit profits:
sub_profit profits[index:]:
drawdown 1 sub_profit/profit
drawdown max_drawdown:
max_drawdown drawdown

index 1

print(max_drawdown)
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def compute_sharpe_ratio(net_values): Sharpe Ratio =

E(Rp) — Ry

Op

trading_days = len(net_values)
profit_df = pd.DataFrame(columns={'profit'})
profit_df.loc[0] {'profit': round((net_values[0]-1) 100, 2)}

index range(1l, trading_days):

profit = (net_values[index] net_values[index - 1])/net_values[index -1]

profit = round(profit * 100, 2)
profit_df.loc[index] = {'profit': profit}

profit_std = pow(profit_df.var()['profit'l/245, 1/2)

annual_profit compute_annual_profit(trading_days, net_values([-1])

sharpe_ratio (annual_profit - 4.75)/profit_std
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