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Research questions W {00

e RQ1. Can a text vectorization approach, based on the course descriptions,
be useful to identify courses with high semantic similarity?

e RQ2. To what extent can similarities between professor's specialty be
calculated based on course vectors?

e RQ3. How does course similarity detection differ when using vectorization
based on the course description compared to using the course title and
description?



Methodology

SQL data=>JSON file with course metadata, description and
vector representation (length of the embedding vector 768)
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course similarity matrix 443x443
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Name| ¥ |[Min  ~ Max ~ 8000 ~ 8001 ~ 8002 =~ 8003 ~ 8004 ~ 8005  ~ 8006  ~ 8007 ~ 8008 ~ 8009 + 8010 ~ 8011 ~ 8012 -~

L] L] L]
L]
'so00 | 0.85355 0.98733 1 0.94097 0.94154 0.94023 0.91267 0.98733 0.92408 0.92407 0.9376 0.94717 0.94194 0.92501 0.91067 o I'I,]_. tltle al Id Course descrlptIOI l

33001 0.88342 0.97814 0.94097 1 0.95358 0.95751 0.92808 0.94025 0.96183 0.95628 0.95729 0.95132 0.96074 0.9148 0.94327

8002 | 0.87151 0.99044 0.94154 0.95358 1 0.95278 0.91739 0.95072 0.93891 0.9517 0.94746 0.93765 0.95327 0.89006 0.92863 ¢ : °y
'8003  0.91314| 0.99289 0.94023 0.95751 0.95278 1 0.9406 0.93526 0.96236 0.96687 0.95085 0.96512 0.97113 0.94146 0.97005 - 29 COurseS > 95% Of S]_I I Illarltles
'3004  0.87697 0.98505 0.91267 0.92808 0.91739 0.9406 1 091497 0.91592 0.9245 0.92766 0.94937 0.94378 0.92177 0.91727

E;oos 0.85537 0.98733 0.98733 0.94025 0.95072 0.93526 0.91497 1 0.92555 0.93179 0.94694 0.94603 0.94269 0.9097 0.9117 . . .

8006  0.89684 0.98453 0.92408 0.95183 0.93891 0.96236 0.91592 0.92555 1 0.9572 0.94205 0.93911 0.95632 0.89684 0.96467

'8007  0.89822 0.97949 0.92407 0.95628 0.9517 0.96687 0.9245 0.93179 0.9572 1 0.97181 0.95471 0.97202 0.89822 0.97538 ® E2: JUSt deSCrlptlon.

'3008  0.89865 0.97900 0.9376 0.95729 0.94746 0.95085 0.92766 0.94694 0.94205 0.97181 1 0.9639 095693 0.90672 0.94882

'8009  0.90057 0.97792 0.94717 0.95132 0.93765 0.96512 0.94937 0.94603 0.93911 0.95471 0.9639 1 0.96727 0.94521 0.94379 (9)

's010  0.91158/ 0.98825 0.94194 0.96074 0.95327 0.97113 0.94378 0.94269 0.95632 0.97202 0.95693 0.96727 1 0.93394 0.96314 - 30 Courses > 95/()

c'8011 | 0.86065 0.95522 0.92501 0.9148 0.89006 0.94146 0.92177 0.9097 0.89684 0.89822 0.90672 0.94521 0.93394 1 0.90495

'8012  0.89487 0.98889 0.91067 0.94327 0.92863 0.97005 0.91727 09117 0.96467 0.97538 0.94882 0.94379 0.96314 0.90495 1

course similarity matrix with normalized values 0-100 professor similarity matrix with normalized values 0-100

< EBIEA SR-E.E-C-E-G-E-L-C-B-G-C-C-G-G-6-E-C-G-B-E-E-G-G-G.E-C-G-B-E-C-E-G-E-E-C-6-6-L-C-B-E-C-E-E-E-G-C-C-G-I

a1 ‘ D |Mln|MaxVSOOWaOO*/SOOW800:*/8004/800$/800$/800W800$/800#/801¢/801*8011;801%/801%/80%/801%/801%/802¢/802$/802$/8( 181168 62 §3 55 61 70 66 33 44 56 67 73 58 67 59 56 50 52 ey 65 74 43 41 50 61 52 41 70 34 46 41 42 79 55 72 56 81 33 60 56 55 45 60

3970 62/100 63 S8 28 B0 68 53 66 67 48 61 65 68 64 65 82 68 63 60 62 59 59 17 71 78 S8 57 72 73 61 55 78 55 56 53 54 78 66 73 71 68 71 58 75 74 63 60 79

zMartematuka 1 8000 21 92 1m 64 65 64 47 62 68 65 46 55 66 68 60 63 51 61 56 4059 74 63(100 42 8 70 49 60 55 47 25 29 36 60 70 44 54 50 30 40 29 54 35 0 S8 65 34 34 45 50 35 38 63 34 25 34 41 72 38 64 42 78 70 32 44 42 41 34 54
e 4021 58 58 42/400 40 60 87 49 68 74 76 77 69 76 55 69 72 69 72 64 72 62 83 59 73 74 79 75 69 76 57 54 77 70 78 79 77 71 75 67 73 65 62 69 83 76 80 59 72

2 Xemuja 8001 43 87 64] '10[) 72 74 57 64 77 74 74 71 76 66 75 67 75 78 68 8 583 75 72 | 3472 34 28 B8 40/100 15 32 12 26 39 24 25 31 36 21 29 34 32 44 20 34 42 32(17 35 36 23 25 26 27 23 & 40| 4 30 20 16 43 32 37 27 24 23 12 34 20 38 B8 26
7 3619 63 80 70 60 15400 74 64 67 63 58 69 60 78 66 63 75 53 54 50 53 58 67 36 72 79 67 62 74 71 50 58 77 72 57 66 63 73 68 74 67 75 68 64 75 75 64 57 80

cOuzmka 1 8002 36 94 65 72[00 72 50 70 63 71 68 62 72 57 60 60 74 8 63 72 48 74 66 | 3984 55 68 49 87 32 74100 61 76 79 88 88 79 88 63 78 79 86 76 76 79 67 89 73 83 84 90 84 79 88 655 70 84 83 78 90 91 78 B3 75 B84 64 60 85 88 87 82 71 82
LOnwTareonorja 8003 48 9 64 74 72.100 64 61 77 8 70 79 8 8 8 75 8 79 8 8 64 75 76 | 4122 61 53 60 49 12 64 61f800| 70 59 43 40 47 74 75 61 51 60 49 46 42 55 46 20 61 71 52 45 51 60 53 40 65 46 32 50 61 71 50 72 52 74 42 47 52 46 55 43 60
349 70 66 55 68 26 67 76 70/100| 84 58 63 79 82 B8 87 82 81 73 78 79 75 65 36 77 84 66 58 70 79 72 7O 80 57 57 66 63 78 71 BO 79 70 59 69 74 72 67 68 72

cEHrnecku jesuk 1 8004 27 91 47 57 50 64 100 49 49 55 56 70 66 50 55 51 66 58 57 65 91 61 59 192 66 67 47 74 39 63 79 59 84100 67 71 88 83 71 B7 83 86 85 80 85 77 73 41 80 84 70 67 73 83 73 73 85 57 73 71 70 81 77 76 Bl 63 59 73 78 79 75 70 72
197 33 48 25 76 24 58 B8 43 58 67/100 88 67 77 43 66 61 72 67 63 68 SO 85 B4 62 66/ 93 BS 66 76 48 58 69 B4 74| 94 87 61 78 55 69 44 35 79 76 80 80 60 73

cMarematuka 2 8005 22 92 92 64 70 61 49 100 55 59 68 67 65 47 53 48 69 75 57 63 50 67 58 1570 44 61 29 77 25 69 88 40 63 71 88[100 72 77 48 70 74 75 73 67 76 56, 90 70 69 72| B9 B2 76 80 52 61 75 86 83 88 82 66 85 60 77 49 48 83 85 8/ 80 65 83
: ; ] 1230 56 65 36 62 31 60 79 47 79 8 67 72/100 78 62 B85 84 B9 B3 88 85 72 78 44 77 B0 66 67 75 87 74 83 81 60 72 71 68 75 78 68 B84 52 57 B0 78 84 70 7 7O

L MuHepanoruja 8006 41 91 54 77 63 77 49 55 100, 74 65 63 74 79 8 77 78 69 72 78 48 62 64 187 67 68 60 76 35 78 B8 74 82 83 77 77 78400 75 81 77 91 74 74 74 82 78 52 82 88 B1 74 76 8 67 70 88 70 65 81 86 85 79 B3 80 71 58 77 79 81 79 68 79
Lleomopdonornja 8007 46 88 54 74 71 80 55 59 74/100 83 73 8 85 8 79 8 8 76 76 50 80 74 | 3737 73 64 70 55 21 66 63 75 88 71 43 48 62 75000 78 73 73 60 65 61 72 51 16 71 78 53 46 63 69 68 58 74 44 41 52 54 75 59 75 67 74 56 54 61 60 57 58 64
- 2139 58 66 44 69 29 63 78 61 87 87 66 70 86 81 78100 84 87 82 88 87 72 74 41 79 84 71 64 80 85 83 80 85 62 66 73 70 77 BO 73 86 60 56 79 77 80 72 79 75

zHaupTHa reomeTpuj 8008 45 87 62 74 68 70 56 68 65 83 100 78 74 69 68 62 8 8 71 67 54 8 78 | 3652 67 82 54 72 34 75 79 51 82 83 61 74 84 77 73 84/100 83 76 80 82 71 73 37 81 83 68 65 81 84 70 73 83 64 70 69 65 77 77 75 83 65 71 75 86 8 71 74 81
8 = 1234 59 68 50 69 32 69 86 60 81 8 72 75 89 91 73 87 83/100 77 84 82 Bl 76 45 83 85 74 70 79 89 75 80 86 65 65 77 79 81 78 77 84 57 56 82 76 8 72 5 73

1PauyHapcTBo y xuaEp 8009 44 8 68 71 62 79 70 67 63 73 78 100 8 66 70 64 8 78 79 75 69 8 80 | 193 56 63 30 72 44 54 76 49 73 85 67 73 83 74 60 B2 76 77100 73 88 66 76 37 72 77 69 65 71 79 76 62 81 56 74 68 62 75 81 66 81 53 53 75 79 77 74 66 70
4 7 | 1306 SO 60 40 64 20 59 76 46 78 80 63 67 B8 74 65 88 80 84 73100 83 66 74 44 76 79 63 64 77 83 7594 79 61 58 69 68 72 76 65 85 51 58 82 75 81 65 86 69

Onwra xuaposorvje 8010 47 98 65 76 72 83 66 65 74 8 74 80000 78 79 88. 84 85 8 9 62 8 8 | 191 52 62 20 72 34 53 79 42 79 85 68 76 85 74 61 87 82 82 88 83100 65 75 43 76 78 71 65 76 84 75 71 81 50 68 70 66 72 B3 68 87 48 54 79 79 81 73 73 71
WcTopujcka reonorv 8012 37 91 46 66 57 82 50 47 79 8 69 66 78 100 8 79 83 69 78 72 46 65 68 | 215 80 59 54 62 42 58 67 55 75 77 S0 56 72 82 72 72 71 81 66 66 65100 59 15 74 78 54 54 62 72 64 53 78 41 54 55 56 80 65 75 68 65 59 59 64 66 64 57 60
202 48 59 35 83 32 67 89 46 65 73 85 90 78 78 51 74 73 76 76 74 75 5900 70 73 77 82 B3 78 83 62 67 79 84 84 88 85 71 85 64 82 54 53 84 84 88 80 70 81

LMeTponoruja 8013 44 93 5 75 60 8 55 53 8 81 68 70 79 8 100 81 82 71 8 79 51 67 72 | 365/3 17 0 59/947 36 73 20 36 41 84 70 44 52 16 41 37 45 37 44 43/ 15 70ff00 35 38 78 70 39 51/ 19 38 39 73 57 83 76 30 53 25 48 17 & 62 57 61 59 40 52
I | 382 65 71 58 73 35 72 83 61 77 80 62 63 77 B2 71 79 81 83 72 76 76 74 73 35/100 93 67 54 77 84 53 70 92 58 61 67 68 87 73 90 77 68 75 72 79 76 69 65 76
2057 74 78 65 74 36 79 B84 71 84 B4 66 72 B0 B8 78 B4 B3 85 77 79 78 78 77 38 93100 70 68 79 87 73 74 96 64 63 71 73 93 79 93 B4 77 77 77 83 82 75 71 83

L DmiiTA viaanAranna ON1A0 AA A8 AR A7 AN 7R R4 AQ 77 70 A% @A @ 70 e4l4AA 72 7R 70 Q7 AR A0 74

3603 52 61 35 57 23 50 65 53 7 73 48 52 74 67 68 B3 70 75 76 75 75 64 62 19 68 73 56 53 63 75100 64 74 43 47 57 52 70 67 63 79 54 _47 68 64 68 63 VB 60

190 42 54 41 77 16 59/ 91 61 68 70 87 B2 68 B6 54 70 65 79 62 68 66 56 B85 76 68 73 B7 79 69 80 52 66 72 85 70 901100 68 77 63 74 54 39 82 75 79 74 B5 76



Evaluation

Professor ID|Course ID| Symilarl | Evall Symilar2 Eval2 Symilar3 Eval3 Symilard Evald Symilar5 Eval5
1 540 8382 [8597, 90] 90 [8535, 81] [8457, 78] [8680, 76] [8526, 76]
2 540 8597 [8382, 90] 90 [8535, 81] [8538, 78] [8680, 78] [8145, 78]
3| 4060 8322 [8323, 99] 99 [8139, 94] [8745, 92] [8376, 89] [8338, 89]
4 388 8513 [8483, 91] [8546, 89] 5 [8471, 88] 3 [8514, 88] 3 [8201, 88] 1
5 388 8546 [8483, 90] [8513, 89] 5 [8514, 89] [8491, 88] [8399, 88]
6 168 8589 [8655,100] | 100 [8463, 90] [8525, 88] [8587, 86] [8542,86]
7 168 8655 [8589,100] | 100 [8463, 89] [8525, 87] [8587, 86] [8542,86]
8 1784 8768 [8766, 99] 99 [8769,99] 99 [8767, 98] 99 [8722, 86] [8729, 84]
9 1600 8652 [8510, 94] 95 [8509, 89] [8649, 87] [8625, 87] [8288, 86]
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Rows 4 and 5 => calculated similarity <> manual evaluation
Rows 6 and 7 => complete match

Row 3 => "metallic”" <> "non-metallic".

Row 8 => "flora"/"fauna"/"animals”, "organism“/"microorganism"
Row 9 => same general topics, different wording
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