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AR T A 2 B o B T 2 SRR R = N SRR A AT
PAR AR S gkt SLAE 4 NEESE: traintxt, profile_fixt, profile_m.txt Al
test.txto

train.txt G152 860 /15 AZ HACK, FAICROHE 4 Mett, Wik 6 44
Ao kgAF:

USER_ID_A USER_ID_B ROUND ACTION
100033 375879 1 rec
100033 381720 1 rec
100033 381720 18 rec

100033 417848 18 click
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100033 327685 19 click

100033 327685 19 msg
test.txt SCFHALE T HSRAE A I HER FOEROCR 2 X (interaction),
JARRE 2 BAE = H NI . o BBk CRUIAEIB BB EKD 40 ilid
SKAE profile_m.txt A1 profile_fixt . Bz AL 34 NMFELE (feature), K
£

SIU

IR M 1 5 BN R AN RN AL AR ) 2 3o

B ARE RIL ST

Training Validation* Test

# USER_ID_A 15,000 4,200 10,433
# USER_ID_B 55,871 50,459 54,409
# INTERACTION 8,599,012 2,247,217 5,509,312
# FEATURE 34
3. YRR

NDCG £ Learning to Rank IRl FF )" AR . S48 R ELEPNAS 7 Z T8] 1Y)
FHOCHERE I F8 /R A0S REUHALL, NDCG AR ZALTE T, & s i AOGEA
Fr R SE AT AR AR OGRE S o X S BATHISE PR 7R KARFT, ROV RATE A 82
a0 A ATRER A msg AT NHIRIE & L ARG SE AT

Normalized Discounted Cumulative Gain (NDCG), & XUl | :

NDCG:ﬂ
[deal DG
10z -
Dy = ? L
X = 10g D g mpomos b g, ARG S

A ISEFR ACTION {H (msg=2, click=1, rec=0). X & — FIFHEFF I A
BT B — AL NDCG o PIT A SRAFHEFFE LA 2 TG B[R NDCG [P 3518,
VERHEA 1) 2 KA.

min 10,1) 2 75 1144 NDCG SR FH HEFF BT 10 F 1 %2> 1K) ACTION BEAT
B, R R TTREZ (1 msg B click FEFERTIEI 6 BB, $R8H: 27 2 Tk

ACTION [HIF{IZ2 57 LU 5 msg I click 9N, 4infA 7 10820+ iy sieim i
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el msg 2= HELZ SERT I SLVRBAT . Bltn, PIAPAS [ R HERE Sk 45 I HE Xt
MR ELSZ ACTION W R Fx, T RANK 1 2 H ) NDCG A 0.8045, 1fj RANK 2
HHH NDCG 1 AH 0.7579, FATTIAA RANK 1 X B AR S5 B 4

RANK 1 click msg rec click rec

RANK 2 click click msg rec rec
i3 B th— M NDCG (1T« BB HEGE TIPS BIRRE S s BUEAT T 3F
gy, LAE A 2 R E P RESRTG 2 0 A IR (PP s R s Xl )

USER_ID B 1 2 3 4 5
TRy 1.2 0.7 -2.5 0.2 4.0
it Y 2 3 5 4 1

ACTION (y) msg (y2=2) click (y3=1) rec (y5=0) rec (y4=0) rec (y1=0)
PRI T3 5 A
2" -1 2% -1 2l -1 2" -1 2" -1
G = + + + +
log, (1+1) log,(1+2) log,(1+3) log,(1+4) leg,(1+3)
WUERREREIRAF I VP2 e FAR,  AATT REMS 5e S MO TN H 45 53 A OG- 5 fir 2= B3
R HRRE, UG AR BZ B DCG #R9 Ideal DCG:

2 _ 1_ 0 0 0
Ideal DCG = 2 -1 + 2 -1 + 2 -1 + e -1 + 2 -1 =3.63093
log , (141 log (1+2) log, (143} log,(1+4) log,(1+5)

= 2352788

G 2392789 0659

MRS 2 51 A, 3.63093

NDCG #EAx M BEKfEH, =% %A Splitedata.py, labelstrain.py
evaluate.py. Hi' Splitedata.py 1% & S5 M Al K FFIIZREE train.txt FEHL 9 M
By, BOLH 1 E A INALE, M-1 A E I ZREE, RRCRIIE A F Y K, XA
00 32 H ) A2 B 1845 SR 1 48L& (Over fitting); 1M labelstrain.py 7] LAFF train.txt
A R —1TH% userA HEF I userB ¥ action %13, MWi%E—A action, HR#E
msg->2,click->1,rec->0 HE4T# #t; evaluate.py B LAAR#E labelstrain.py ZE B f
train.txt.test.labels SCfFH1 DODM.java CAFAE AL train.txt.test.rank SCfF, KA
NDCG FEARBEAT IR . 15 B A RITENEE R (BLASCRIEAE], M=5,K=2) :
python evaluate.py ./data/train.txt.test.labels ./data/train.txt.test.rank
(0.50575013168322669, 0.53115324890919724)



TIBENLE VR LB . (0. 08659561709415893, 0. 11637114804038115)
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M i ELIE I AEE 2, WA 70 73] 1C % AE profile_m.txt Al profile_fitxt o 53 Zc4x 5
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FEERFIE 2 18] (BB B R & R UCAD, g — MRS, RIES R A fis i B
HIAZ HAT NIEATVESr, W msg 45 2 47, click 5H 143, rec 45 0 7. 2ATMIX
ARG Fse b, PO ARIAT RBENL 1, 10 HAAEAE SAH S T oA
AU AVRF RS . B = FF G Z KR msg. profile I REFFAZERL, H AT
NARIEEARAIZ0 . Bk, by FERRESAME, e, XEE b
FER AT N5 2R

RARSZWGHE+/ D5 ) profile {5 B ABVFR MRV JE 2 108 1) fe 77 o 4R
RARSZ R 5 Ry A G E AR T B . BRI dodm.java. HH, KA

JEHE SCRREN T
/**

* caculate the popularity of the userB in trainFile
(userA,userB, times, rec|click|msg),\n

* p(userB)= rec*(1)+click*10+msg*100;

*

* trainFile input train.txt data format like (userA, userB,
times,rec|click|msg)

* I0Exception
* HashMap<userB, p>
*/

private static HashMap<String, Integer> popularity(String trainFile)
throws 10Exception{
HashMap<String, Integer> popMap = new HashMap<String, Integer>();
BufferedReader reader = null;
try {
reader = new BufferedReader(new FileReader(trainFile));
String line = reader.readLine(); // abandon Tirst line



while ((line = reader.readLine()) = null) {
String[] fields = line_split(" ");
it (fields.length == 4) {
String userB = fields[1];
String action = fields[3];
iT (popMap.containsKey(userB)) {
Integer cur_pop = popMap.get(userB);
popMap.put(userB, cur_pop + getPopularity(action));

} else {
popMap.put(userB, getPopularity(action));

}
}
}
} Ffinally {
it (reader != null) {
try {
reader.close();
} catch(10Exception e) {
e.printStackTrace();
}
}
}
return popMap;
}
/**
* calculate the points of action.
* action like (rec|click|msg)
* rec=1,click=10,msg=100
*/

private static Integer getPopularity(String action) {
Integer pop = O;
ifT (action.equals('rec™)) {
pop = 1;
} else if (action.equals('click™)) {
pop = 10;
} else if (action.equals('msg™)) {
pop = 100;
}
return pop;
by
BATHNNREES userB I RAMIDEZAF N HashMap H1, T userA K& &HT

VM, M userB KEZZEZEH . KL, FRATATCLHIIZRE A ) userB B AX
X EE T IR EE ) userB IEATHT 70, 25 WA EEN) userB ATE HashMap 1, NI45%7



N0 G52 T LUdd profile /5 B HHTAEIE, BARMUEASCAFE D). T
5, FRAVEE B DODM.java F2F % train.txt.train HEATYIZRFEXT train.txt.test
AT o HE7, 433 traintxttestrank 1. 52 ILEE 3 19{HH] evaluate.py X
train.txt.test.rank HEAT VPN, J9B7 B AE, @ E T M SIS 2P B AR
NERAGER . SHHUEERS RAL, R RANGE BRI T 2 R HEE, 24K

K$ETF T NDCG Febr. WX FIoikih B R AV FE (1] userB, 5 FiE T H 2 7 5%
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Evaluate.py

#ULAH: NDCG fEbr il
#f . python evaluate.py ./data/train.txt.test.labels ./data/train.txt.test.rank
from math import log
def evaluate_submission(labels, ranks, k = 10):
= len(labels) # Number of user_id_a
assert len(ranks) == nq, 'Expected %d lines, but got %d.'%(nq, len(ranks))
ndcgl10=0.0
ndcg20=0.0
foriin range(nq):
| = [int(x) for x in labels[i].split(' ')]
try:
r = [int(x) for x in ranks[i].split(' )]
except ValueError:
raise ValueError('Non integer value on line %d'%(i+1))
=len(l)
gains = [-1]*nd # must be initialized as -1
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for jin range(nd):

gains[r[j]-1] = 2**I[j] - 1.0
assert min(gains) >= 0, 'Not all ranks present at line %d.'%(i+1)
dcgl10 = sum([g/log(j+2) for (j, g) in enumerate(gains[:k])])
dcg20 = sum([g/log(j+2) for (j, g) in enumerate(gains[:(2*k)])])
gains.sort()
gains = gains[::-1]
ideal_dcg10 = sum([g/log(j+2) for (j, g) in enumerate(gains[:k])])
ideal_dcg20 = sum([g/log(j+2) for (j, g) in enumerate(gains[:(2*k)])])
if ideal_dcg10 !=0.0:

ndcgl0 += dcg10/ideal_dcgl0
else:

ndcgl0 +=1.0
if ideal_dcg20 !=0.0:

ndcg20 += dcg20/ideal_dcg20

else:
ndcg20 +=1.0
return (ndcg10/ng, ndcg20/nq)
import sys
labels =[]

f_labels = open(sys.argv[1])
while True:
newline = str(f_labels.readline())
if len(newline) == 0:
break
else:

labels.append(newline)

ranks =[]
f_ranks = open(sys.argv([2])
while True:
newline = str(f_ranks.readline())
if len(newline) == 0:
break
else:
ranks.append(newline)
ndcgl0, ndcg20 = evaluate_submission(labels, ranks, k = 10)
print(ndcgl0, ndcg20)

Labelstrain.py

# coding=gb2312
# labels test data by ACTION: msg=2>click=1>rec=0
# test<userA,userB,times,aciton> -> userBList<2,1,0,0>



# @author wrchow
# @date 20120722
def labelstrain(data):
labels =[]
Ist_userA ="="
userBList =[]
for line in data:
(userA,userB,times,action) = line.split(' ')
if userA =="USER_ID_A":
continue
if Ist_userA =="=" or userA == Ist_userA:
userBList.append(getActionScore(action))
else:
labels.append(str(' '.join(userBList))+'\r\n")
userBList =[]
userBList.append(getActionScore(action))
Ist_userA = userA
labels.append(str(' '.join(userBList)) + "\r\n')
return labels

def getActionScore(action):
if action == "rec\r\n":
return '0’
elif action == "click\r\n"
return '1'
else:
return '2'

import sys
if len(sys.argv) < 2:

print 'Usage: labelstrain <train.test>

sys.exit()

f_data = open(sys.argv[1])
data =]
#f_data.readline()#aband first line
while True:

newline = str(f_data.readline())

if len(newline) == 0:

break
else:
data.append(newline)

f_data.close()



print len(data)
labels = labelstrain(data)
print len(labels)

f_labels = open(sys.argv[1] + ".labels', 'w')
f_labels.writelines(labels)
f _labels.close()

Splitdata.py

# encoding=gb2312
# for split train data into train.test and train.train randomly
# @auther wrchow
# @date 20120722
import random
def splitdata(data, M, k, seed):

test =[]

train =[]

random.seed(seed)

for line in data:

if random.randint(0,M) == k:
test.append(line)
else:
train.append(line)

return train, test
"'read data from train.txt""
import sys
if len(sys.argv) < 3:

print 'Usage: splitdata <train.txt> <K(0~5)>'

sys.exit()

f_data = open(sys.argv[1])
data =]
newline = str(f_data.readline()) # abandon first lines
while True:
newline = str(f_data.readline())
if len(newline) == 0:
break
else:
data.append(newline)
f_data.close()



train, test = splitdata(data,5,int(sys.argv[2]),10)
print (len(train),len(test))

f_train = open(sys.argv[1]+'.train’, 'w')
f_train.writelines(train)

f _train.close()

f_test = open(sys.argv[1]+'.test’,'w')

f test.writelines(test)

f _test.close()

print 'look file ' + sys.argv[1] + '.train and ' + sys.argv[1] + '.test'

Dodm.java

import java.io.BufferedReader;
import java.io.FileReader;
import java.io.FileWriter;
import java.io.|OException;
import java.util.ArrayList;
import java.util.Comparator;
import java.util.HashMap;
import java.util.List;

import java.util.Map;

import java.util.Vector;
import java.util.Collections;
import java.util.Map.Entry;

/**
* recommender system for sjjy members.
*
* @author zhouweiran
* @date 20120720~20120722
*/
public class DODM {
/**
* get ranks from train popularity and sort userB list of userA \n
* the result is a serial number.
* @param[in] trainFile file format like (userA,userB,times,rec|click| msg)
* @param[in] testFile file format like (userA,userB,times)
* @throws I0Exception
*/
public static void getRanks(String trainFile,String testFile) throws I0Exception{
HashMap<String,Integer> popMap = popularity(trainFile);
BufferedReader reader = null;
try {
reader = new BufferedReader(new FileReader(testFile));



Vector<Vector<Integer>> userBVSet = new Vector<Vector<Integer>>();
String line ="";
String Ist_userA ="=";
Vector<Integer> userBV = new Vector<Integer>();
int count_test_userB = 0;
while ((line = reader.readLine()) != null) {

String[] fields = line.split(" ");

String userA = fields[0];

String userB = fields[1];

int pop =0;

if (popMap.get(userB) != null) {

pop = popMap.get(userB);
}

if (Ist_userA.equals(

) || Ist_userA.equals(userA)) {
userBV.add(pop);
}else {
count_test_userB += userBV.size();
userBVSet.add(getRankNo(userBV));
userBV.clear();
userBV.add(pop);
}
Ist_userA = userA;
}// while ((line = reader.readLine()) != null)
userBVSet.add(getRankNo(userBV));
writeToFile(userBVSet,testFile+".rank");
}H inally {
if (reader !=null) {
try {
reader.close();
} catch(IOException e) {
e.printStackTrace();

/**
* rank the numbers and write the serial number to "filename.rank". \n
* userA<123>-userB<331,221,441,551>:pop<3,3,1,5> -> userB.serial.no<2,3,4,1>.
*
* @param userBV a vector of disorder numbers
* @return Vector<Integer> ranked userB lists
*/
@SuppressWarnings("unchecked")

public static Vector<Integer> getRankNo(Vector<Integer> userBV) {



Map<Integer,Integer> userBVMap = new HashMap<Integer,Integer>();
for (int i=0; i<userBV.size(); i++) {
userBVMap.put(i,userBV.elementAt(i));
}
List<Map.Entry<Integer, Integer>> maplList =
new ArrayList<Map.Entry<iInteger, Integer>>(userBVMap.entrySet());
Collections.sort(maplList,
new Comparator<Map.Entry<integer, Integer>>(){
@Override
public int compare(Entry<Integer, Integer> o1,
Entry<integer, Integer> 02) {
return ol.getValue()>02.getValue()?1:-1;

);
Vector<Integer> userBV_ranked = new Vector<Integer>();
userBV_ranked = (Vector<Integer>) userBV.clone();
intno=1;
for (Entry<Integer, Integer> e : maplList) {
userBV_ranked.set(e.getKey(),no++);
}
return userBV_ranked;
}
/**
* write the matrix userB list serial number to file.
*
* @param userBVSet Vector<Vector<Integer>>
* @param filename
*/
public static void writeToFile(Vector<Vector<Integer>> userBVSet, String filename) {
try {
FileWriter fw = new FileWriter(filename);
for (Vector<Integer> userBV : userBVSet) {
int cnt=0;
for (Integer userB : userBV) {
if(cnt++ > 0) {
fw.append('");

}
fw.append(Integer.toString(userB));
}
fw.append('\n');
}
fw.close();

} catch (IOException e) {



e.printStackTrace();

}
/**
* caculate the popularity of the userB in trainFile(userA,userB,times,rec|click| msg),\n
* p(userB)=rec*(-1)+click*10+msg*100;
*
* @param trainFile input train.txt data format like (userA,userB,times,rec|click | msg)
* @throws IOException
* @return HashMap<userB,p>
*/
private static HashMap<String,Integer> popularity(String trainFile) throws IOException{
HashMap<String,Integer> popMap = new HashMap<String,Integer>();
BufferedReader reader = null;
try {
reader = new BufferedReader(new FileReader(trainFile));
String line = reader.readLine(); // abandon first line
while ((line = reader.readLine()) != null) {
String[] fields = line.split(" ");
if (fields.length == 4) {
String userB = fields[1];
String action = fields[3];
if (popMap.containsKey(userB)) {
Integer cur_pop = popMap.get(userB);
popMap.put(userB, cur_pop + getPopularity(action));
}else {
popMap.put(userB, getPopularity(action));

}
}finally {
if (reader !=null) {
try {
reader.close();
} catch(IOException e) {
e.printStackTrace();

}

System.out.printin("HashMap of " + trainFile + ".size() =" + popMap.size()); // log the
num of userB in train.txt

return popMap;

J**



* calculate the points of action.
* @param action like (rec|click| msg)
* @return rec=-1,click=10,msg=100
*/
private static Integer getPopularity(String action) {
Integer pop =0;
if (action.equals("rec")) {
pop=1;//try-land 1
} else if (action.equals("click")) {
pop = 10;
} else if (action.equals("msg")) {
pop = 100;
}
return pop;
}
public static void main(String args[]) throws IOException {
if (args.length 1= 2) {
System.err.printin("Usage: DODM <input path> <output path>");
System.exit(-1);
}
DODM.getRanks(args[0],args[1]);
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