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Path Ranking Algorithm
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Ry (spouse(s), spouse, education, institution)
YO . . . .

%*)L (parents, education, institution)

(children, education, institution)

(placeOfBirth, peopleBornHere, education)

(type, instance, education, institution)

(profession, peopleWithProf., edu., inst.)
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Structure Embedding (SE)

Semantic Matching Energy (SME)
Neural Tensor Network (NTN)
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Director
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Metric Mean Rank Hits@ 1 (%)
Raw  Filter | Raw  Filter
TransE (Our) 2.8 25 1 65.1 84.3
+Rev 2.6 2.3 | 67.1 86.7
+Rev+Path 2.4 1.9 | 65.2 89.0
PTransE (ADD, 2-step) 1.7 1.2 | 69.5 93.6
-TransE 135.8 1353 | 51.4 78.0
-Path 2.0 1.6 | 69.7 89.0
PTransE (MUL, 2-step) 2.5 2.0 | 66.3 89.0
PTransE (RNN, 2-step) 1.9 1.4 | 68.3 93.2
PTransE (ADD, 3-step) 1.8 14 [ 685 940
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Metric Mean Rank Hits@ 1 (%)
Raw  Filter | Raw  Filter

TransE (Our) 2.8 2.5 | 65.1 84.3
+Rev 2.6 2.3 | 67.1 86.7
+Rev+Path 2.4 1.9 | 65.2 89.0
PTransE (ADD, 2-step) 1.7 1.2 | 69.5 93.6
-TransE 135.8 1353 | 51.4 78.0
-Path 2.0 1.6 | 69.7 89.0
PTransE (MUL, 2-step) 2.5 2.0 | 66.3 89.0
PTransE (RNN, 2-step) 1.9 1.4 | 68.3 93.2
PTransE (ADD, 3-step) 1.8 1.4 1 685 940
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Metric Mean Rank Hits@ 1 (%)
Raw  Filter | Raw  Filter

TransE (Our) 2.8 2.5 | 65.1 84.3
+Rev 2.6 2.3 | 67.1 86.7
+Rev+Path 2.4 1.9 | 65.2 89.0
PTransE (ADD, 2-step) 1.7 1.2 [ 695 936
-TransE 135.8 1353 | 514 78.0
-Path 2.0 1.6 | 69.7 89.0
PTransE (MUL. 2-step) 2.5 2.0 | 66.3 89.0
PlransE (RNN, 2-step) 1.9 1.4 ] 68.3  93.2
PTransE (ADD, 3-step) 1.8 1.4 1 685 940
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Metric Mean Rank Hits@ 1 (%)
Raw  Filter | Raw  Filter
TransE (Our) 2.8 2.5 | 65.1 84.3
+Rev 2.6 23 | 67.1 86.7
+Rev+Path 2.4 1.9 | 65.2 89.0
PTransE (ADD, 2-step) 1.7 1.2 [ 695 936
-TransE 135.8 1353 | 514 78.0
-Path 2.0 1.6 | 69.7 89.0
PTransE (MUL, 2-step) 2.5 2.0 | 66.3 89.0
PTransE (RNN, 2-step) 1.9 1.4 | 68.3 93.2
PTransE (ADD, 3-step) 1.8 14 [ 685 940
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Metric Mean Rank | Hits@10 (%)
Raw  Filter | Raw  Filter
RESCAL 828 683 | 284 44.1
SE 273 162 | 28.8 39.8
SME (linear) 274 154 | 30.7 40.8
SME (bilinear) 284 158 | 31.3 41.3
LFM 283 164 | 26.0 33.1
TransE 243 125 | 34.9 47.1
TransH 212 87 | 45.7 64.4
TransR 198 77 | 48.2 68.7
TransE (Our) 205 63 | 479 702 ]
PTransE (ADD, 2-step) 200 54 | 51.8 83.4
PTransE (MUL, 2-step) 216 67 | 47.4 71.7
PTransE (RNN, 2-step) 242 92 | 50.6 82.2
PTransE (ADD, 3-step) | 207 58 | 51.4  84.6 |
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Head Entity Barack Obama

Relation /education/education/institution

Model TransE PTransE
1 Harvard College Columbia University
2 Massachusetts Institute of Technology Occidental College
3 American University Punahou School
4 University of Michigan University of Chicago
5 Columbia University Stanford University
6 Princeton University Princeton University
7 Emory University University of Pennsylvania
8 Vanderbilt University University of Virginia
9 University of Notre Dame University of Michigan
10 Texas A&M University Yale University
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