CMPE 590 SP.TOP. IN CMPE: MACHINE TRANSLATION
FINAL ANSWERS
	English phrase
	Turkish phrase

	please
	lütfen

	please select one of the options on the menu to save the file
	lütfen dosyayı kaydetmek için menüde gösterilen seçeneklerden birini seçiniz

	select
	seçiniz

	select one  of the options
	seçeneklerden birini seçiniz
gösterilen seçeneklerden birini seçiniz

	select one  of the options on the menu
	menüde gösterilen seçeneklerden birini seçiniz

	select one  of the options on the menu to
	için menüde gösterilen seçeneklerden birini seçiniz

	select one  of the options on the menu to save
	kaydetmek için menüde gösterilen seçeneklerden birini seçiniz

	select one  of the options on the menu to save the file
	dosyayı kaydetmek için menüde gösterilen seçeneklerden birini seçiniz

	one of the options
	seçeneklerden birini
gösterilen seçeneklerden birini

	one of the options on the menu
	menüde gösterilen seçeneklerden birini

	one of the options on the menu to
	için menüde gösterilen seçeneklerden birini

	one of the options on the menu to save
	kaydetmek için menüde gösterilen seçeneklerden birini

	one of the options on the menu to save the file
	dosyayı kaydetmek için menüde gösterilen seçeneklerden birini

	on the menu
	menüde

menüde gösterilen

	on the menu to
	için menüde

için menüde gösterilen

	on the menu to save
	kaydetmek için menüde
kaydetmek için menüde gösterilen

	on the menu to save the file
	dosyayı kaydetmek için menüde
dosyayı kaydetmek için menüde gösterilen

	to
	için

	to save
	kaydetmek için

	to save the file
	dosyayı kaydetmek için

	save
	kaydetmek

	save the file
	dosyayı kaydetmek

	the file
	dosyayı


















and so on.
1. Dependency tree and alignment of the first sentence:


         geldi



came


arkadaşı
yerken

   friend
while





elma

     his
  eating
apple









  an

SWD = (s1, (s2, (s3, elma), (s4, yerken)), (s5, arkadaşı), (s6, geldi))

TWD = (t1, (t2, his friend), (t3, came), (t4, (t5, while eating), (t6, an (t7, apple))))

CL = {(s1,t1), (s2,t4), (s3,t7), (s4,t5), (s5,t2), (s6,t3)}

Dependency tree and alignment of the second sentence:


       bakıyordu


    was looking


herkes  ona 
yerken

everybody       at         when





dayak

                   him      he         was beaten

SWD = (s11, (s12, dayak yerken), (s13, herkes), (s14, ona (s15, bakıyordu)))

TWD = (t11, (t12, everybody), (t13, (t14, was looking), at him), (t15, when he was beaten))

CL = {(s11,t11), (s12,t15), (s13,t12), (s14,t13), (s15,t14)}

A matching expression for the new sentence is found and the dependency tree is formed. By using these, the corresponding matching expression and the dependency tree for the target sentence are generated:

SME = (s11, (r, s12, (s2)), (r, s13, (s5)))

TME = (t11, (r, t15, (t4)), (r, t12, (t2)))


       bakıyordu


    was looking


 arkadaşı ona 
yerken

   friend         at          while





 elma

     his          him   eating         apple










                 an

TME is used to generate the target sentence:

His friend was looking at him while eating an apple

Calculating a score for the translation by using the following formulae:



score (SWD,SME,TWD,TME) = min (score (SME,SWD), score (TME,TWD))



score (ME,WD) = [(F(ME score(F,WD) / size (WD)2]



score (F,WD) = size (F) * [size (F) + mpoint (F,WD)]

For the fragment arkadaşı:

score (F,WD) = 1*[1+0.2]=1.2
Assuming that similarity of bakıyordu and geldi is 0.2

For the fragment ona bakıyordu:

score (F,WD) = 2*[2+0]=4
Assuming that similarity of arkadaşı and herkes is 0

For the fragment elma yerken:

score (F,WD) = 2*[2+0.2]=4.4
Assuming that similarity of bakıyordu and geldi is 0.2

score (SME,SWD) = (1.2+4+4.4) / 52 = 0.38

For the fragment his friend:

score (F,WD) = 2*[2+0.1]=4.2
Assuming that similarity of was looking and came is 0.1

For the fragment was looking at him:

score (F,WD) = 4*[4+0]=16
Assuming that similarity of friend and everybody is 0

For the fragment while eating an apple:

score (F,WD) = 4*[4+0.1]=16.4
Assuming that similarity of was looking and came is 0.1

score (TME,TWD) = (4.2+16+16.4) / 102 = 0.37

Then,

score (SWD,SME,TWD,TME) = min (0.38,0.37) = 0.37

a) System translation – Reference translation 1:
precision = 12 / 17 = 0.71

recall = 12 / 16 = 0.75

f-measure = 0.73

System translation – Reference translation 2:
precision = 9 / 17 = 0.53

recall = 9 / 18 = 0.50
f-measure = 0.51
b) System translation – Reference translation 1:

Edit distance calculation:

	
	
	it
	is
	a
	guide
	to
	action
	which
	ensures
	that
	the
	military
	always
	obey
	the
	commands
	the
	party

	-
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	it
	1
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16

	is
	2
	1
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	a
	3
	2
	1
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	guide
	4
	3
	2
	1
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	to
	5
	4
	3
	2
	1
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	action
	6
	5
	4
	3
	2
	1
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	that
	7
	6
	5
	4
	3
	2
	1
	1
	2
	2
	3
	4
	5
	6
	7
	8
	9
	10

	ensures
	8
	7
	6
	5
	4
	3
	2
	2
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	that
	9
	8
	7
	6
	5
	4
	3
	3
	2
	1
	2
	3
	4
	5
	6
	7
	8
	9

	the
	10
	9
	8
	7
	6
	5
	4
	4
	3
	2
	1
	2
	3
	4
	5
	6
	7
	8

	military
	11
	10
	9
	8
	7
	6
	5
	5
	4
	3
	2
	1
	2
	3
	4
	5
	6
	7

	will
	12
	11
	10
	9
	8
	7
	6
	6
	5
	4
	3
	2
	2
	3
	4
	5
	6
	7

	forever
	13
	12
	11
	10
	9
	8
	7
	7
	6
	5
	4
	3
	3
	3
	4
	5
	6
	7

	heed
	14
	13
	12
	11
	10
	9
	8
	8
	7
	6
	5
	4
	4
	4
	4
	5
	6
	7

	party
	15
	14
	13
	12
	11
	10
	9
	9
	8
	7
	6
	5
	5
	5
	5
	5
	6
	7

	commands
	16
	15
	14
	13
	12
	11
	10
	10
	9
	8
	7
	6
	6
	6
	6
	5
	6
	7


WER = 7 / 16 = 0.44

c) System translation – Reference translation 1:

	1-gram precision
	12 / 17 = 0.71

	2-gram precision
	8 / 16 = 0.50

	3-gram precision
	6 / 15 = 0.40

	4-gram precision
	4 / 14 = 0.29
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BLEU-1 =  1 * (0.71)1 = 0.71
BLEU-2 =  1 * (0.71 * 0.50)1/2 = 0.60
BLEU-3 =  1 * (0.71 * 0.50 * 0.40)1/3 = 0.52
BLEU-4 =  1 * (0.71 * 0.50 * 0.40 * 0.29)1/4 = 0.45
d) System translation – Reference translations 1 and 2:

	1-gram precision
	16 / 17 = 0.94

	2-gram precision
	8 / 16 = 0.50

	3-gram precision
	6 / 15 = 0.40

	4-gram precision
	4 / 14 = 0.29
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BLEU-1 =  1 * (0.94)1 = 0.94
BLEU-2 =  1 * (0.94 * 0.50)1/2 = 0.69
BLEU-3 =  1 * (0.94 * 0.50 * 0.40)1/3 = 0.57
BLEU-4 =  1 * (0.94 * 0.50 * 0.40 * 0.29)1/4 = 0.48
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