Prof. Morten Hansen

MIIIC Fall 2011
Answers to network analysis assignment for session 6

1. Degree Centrality

1a. OutDegree. Business unit 41 has the highest OutDegree, with 13 ties. It means that this unit regularly gets input for its product development projects from 13 other Bus. 

1b. Lowest Outdegree. Business unit 9 with 0 ties. It does not go to anyone for input. 

1c. InDegree. Business unit 17 has the highest InDegree, with 15 ties. It means that this unit regularly provides input to product development projects in 15 other Bus. 

1d. For BU 41, Outdegree = 13, while its Indegree = 3.  It is a taker of advice and not much of a giver. This could be interpreted as being pretty selfish. 

1e. For BU 17, OutDegree = 2, Indegree = 15. BU is a giver, not a taker. The opposite position of BU 41. BU 17 is in fact a technology powerhouse to which many other units went for input. 

1f. Low Outdegree score, like BU 9, means that a BU does not participate much. It means not following network rule # 1—build outward. 

FREEMAN'S DEGREE CENTRALITY MEASURES

--------------------------------------------------------------------------------

Diagonal valid?               NO

Model:                        ASYMMETRIC

Input dataset:                MIIC Collaboration dichotemized (C:\Documents and Settings\hansen\My Documents\UCINET data\MIIC Collaboration dichotemized)

                     1            2            3            4

             OutDegree     InDegree    NrmOutDeg     NrmInDeg

          ------------ ------------ ------------ ------------

   41 41        13.000        3.000       32.500        7.500

   35 35        12.000        7.000       30.000       17.500

   38 38        11.000        8.000       27.500       20.000

   23 23        11.000        4.000       27.500       10.000

   36 36        10.000        9.000       25.000       22.500

    1  1        10.000        6.000       25.000       15.000

   34 34         9.000       10.000       22.500       25.000

    6  6         8.000        4.000       20.000       10.000

   28 28         8.000        2.000       20.000        5.000

   22 22         7.000       10.000       17.500       25.000

   32 32         7.000        4.000       17.500       10.000

   10 10         7.000        8.000       17.500       20.000

   39 39         7.000        5.000       17.500       12.500

   24 24         7.000        2.000       17.500        5.000

    5  5         7.000        4.000       17.500       10.000

    8  8         7.000       12.000       17.500       30.000

   15 15         7.000        8.000       17.500       20.000

   37 37         6.000        5.000       15.000       12.500

   19 19         5.000        7.000       12.500       17.500

   16 16         5.000        4.000       12.500       10.000

   18 18         5.000        2.000       12.500        5.000

   14 14         5.000        6.000       12.500       15.000

   40 40         5.000        5.000       12.500       12.500

   11 11         4.000        5.000       10.000       12.500

   12 12         4.000        6.000       10.000       15.000

   13 13         4.000        2.000       10.000        5.000

   29 29         4.000        8.000       10.000       20.000

   20 20         4.000        2.000       10.000        5.000

   31 31         4.000        8.000       10.000       20.000

   33 33         4.000        8.000       10.000       20.000

    7  7         3.000        4.000        7.500       10.000

   30 30         3.000        2.000        7.500        5.000

   25 25         3.000        6.000        7.500       15.000

    4  4         2.000       11.000        5.000       27.500

   17 17         2.000       15.000        5.000       37.500

   26 26         2.000        5.000        5.000       12.500

   21 21         2.000        4.000        5.000       10.000

    3  3         2.000        2.000        5.000        5.000

   27 27         1.000        1.000        2.500        2.500

    2  2         1.000        1.000        2.500        2.500

    9  9         0.000        3.000        0.000        7.500

DESCRIPTIVE STATISTICS

                           1            2            3            4

                   OutDegree     InDegree    NrmOutDeg     NrmInDeg

                ------------ ------------ ------------ ------------

    1     Mean         5.561        5.561       13.902       13.902

    2  Std Dev         3.163        3.178        7.907        7.945

    3      Sum       228.000      228.000      570.000      570.000

    4 Variance        10.002       10.100       62.515       63.125

    5      SSQ      1678.000     1682.000    10487.500    10512.500

    6    MCSSQ       410.098      414.098     2563.110     2588.110

    7 Euc Norm        40.963       41.012      102.408      102.530

    8  Minimum         0.000        1.000        0.000        2.500

    9  Maximum        13.000       15.000       32.500       37.500

Network Centralization (Outdegree) = 19.063%

Network Centralization (Indegree) = 24.188% 
2. Farness (Path lengths)

2a. Unit 27 = farness score of 122, the largest.  This means its average path length in the network is 122/40 = 3.05. On average Unit 27 needs to go through 3 steps (two intermediaries) to reach the other units. 

CLOSENESS CENTRALITY

--------------------------------------------------------------------------------

Input dataset:                MIIC Collaboration dichotemized-Sym (C:\Documents and Settings\hansen\My Documents\UCINET data\MIIC Collaboration dichotemized-Sym)

Method:                       Geodesic paths only (Freeman Closeness)

Output dataset:               Closeness (C:\Documents and Settings\hansen\My Documents\UCINET data\Closeness)

Closeness Centrality Measures

                     1            2

               Farness   nCloseness

          ------------ ------------

    8  8        65.000       61.538

   17 17        67.000       59.701

   41 41        67.000       59.701

    1  1        69.000       57.971

   10 10        72.000       55.556

   23 23        72.000       55.556

    4  4        73.000       54.795

   22 22        74.000       54.054

   36 36        74.000       54.054

   35 35        74.000       54.054

   12 12        74.000       54.054

   19 19        75.000       53.333

   38 38        75.000       53.333

   34 34        75.000       53.333

   15 15        77.000       51.948

   31 31        77.000       51.948

   32 32        78.000       51.282

   37 37        80.000       50.000

   29 29        80.000       50.000

   14 14        80.000       50.000

   39 39        82.000       48.780

   33 33        82.000       48.780

    6  6        83.000       48.193

   24 24        83.000       48.193

   28 28        83.000       48.193

    5  5        84.000       47.619

   11 11        84.000       47.619

   25 25        85.000       47.059

   18 18        85.000       47.059

   40 40        88.000       45.455

   16 16        90.000       44.444

    9  9        91.000       43.956

   26 26        92.000       43.478

    7  7        94.000       42.553

    3  3        94.000       42.553

   20 20        95.000       42.105

   21 21        95.000       42.105

   13 13        98.000       40.816

   30 30       100.000       40.000

    2  2       108.000       37.037

   27 27       122.000       32.787

Statistics

                           1            2

                     Farness   nCloseness

                ------------ ------------

    1     Mean        82.829       49.146

    2  Std Dev        11.512        6.255

    3      Sum      3396.000     2014.998

    4 Variance       132.532       39.129

    5      SSQ    286722.000   100633.961

    6    MCSSQ      5433.805     1604.286

    7 Euc Norm       535.464      317.229

    8  Minimum        65.000       32.787

    9  Maximum       122.000       61.538

2.b. Paths from 2 to 20 (bridges):
Unit 2 has a path length of 3 to reach unit 20. It is dependent on unit 1 to serve as a bridge, then also that unit 16 or 14 serves as a bridge.  

TRACE PATHS

--------------------------------------------------------------------------------

Input Network:                MIIC Collaboration dichotemized-Sym (C:\Documents and Settings\hansen\My Documents\UCINET data\MIIC Collaboration dichotemized-Sym)

Type of paths: Shortest paths

Distance cutoff: 3

2 paths found.

Selected Paths from 2 to 20

  1: 2 -> 1 -> 14 -> 20

  2: 2 -> 1 -> 16 -> 20

3. Tie Strength
Unit 41 had the highest Outdegree, with 13 ties. 9 of those ties have a tie strength score of 2 (the weakest possible). Unit 41 in fact had a deliberate strategy of “scanning” many units for technologies, software etc. that it could use. It can have a high outdegree because it has many weak ties—they do not take much time to maintain. 

The potential problem is the “Molotov cocktail:”  if it ends up transferring complex and tacit knowledge from any of these 9 units, it may find itself in trouble as such transfers typically require strong ties to be effective (indeed, unit 41 ran into this problem several times).  To combat this it needs to follow rule 6—switch to strong ties when such situations incur (here we see the tradeoff of having weak ties—they are good for search, but not good for transfer of complex knowledge). 

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

        -- -- -- -- -- -- -- -- -- -- -- -- -- --

     1   1 30  2  1  3  1  1  1  0  0  0  0  0  0

     2   1 39  0  0  0  0  0  0  0  0  0  0  0  0

     3   0 38  1  0  0  0  1  0  0  0  0  0  0  0

     4   0 38  0  0  0  1  0  0  1  0  0  0  0  0

     5   2 33  0  1  2  0  0  0  0  1  1  0  0  0

     6   2 32  0  0  4  0  1  1  0  0  0  0  0  0

     7   2 37  0  0  0  1  0  0  0  0  0  0  0  0

     8   1 33  0  2  1  1  1  0  0  0  0  1  0  0

     9   0 40  0  0  0  0  0  0  0  0  0  0  0  0

    10   0 33  0  1  0  0  0  1  0  4  0  0  1  0

    11   1 36  0  1  0  0  2  0  0  0  0  0  0  0

    12   0 36  1  1  0  1  0  0  0  0  0  0  1  0

    13   0 36  0  0  0  0  2  0  0  1  1  0  0  0

    14   3 35  1  0  0  1  0  0  0  0  0  0  0  0

    15   2 33  0  1  0  0  1  0  0  0  0  1  2  0

    16   2 35  1  0  1  0  0  0  0  0  1  0  0  0

    17   0 38  0  0  1  0  0  0  0  0  0  0  1  0

    18   1 35  0  0  1  3  0  0  0  0  0  0  0  0

    19   0 35  0  0  1  1  0  0  0  0  1  1  0  1

    20   0 36  0  0  2  0  0  2  0  0  0  0  0  0

    21   0 38  0  0  0  0  0  0  0  1  1  0  0  0

    22   0 33  3  1  0  0  0  3  0  0  0  0  0  0

    23   0 29  1  0  5  2  0  2  0  0  0  0  1  0

    24   0 33  1  0  5  0  0  0  0  0  0  0  0  1

    25   0 37  2  0  0  0  1  0  0  0  0  0  0  0

    26   0 38  0  2  0  0  0  0  0  0  0  0  0  0

    27   1 39  0  0  0  0  0  0  0  0  0  0  0  0

    28   1 32  0  1  3  0  0  1  0  0  1  0  1  0

    29   2 36  1  0  0  1  0  0  0  0  0  0  0  0

    30   2 37  0  0  1  0  0  0  0  0  0  0  0  0

    31   2 36  0  1  0  0  0  0  0  0  0  1  0  0

    32   0 33  0  0  0  0  0  3  2  2  0  0  0  0

    33   4 36  0  0  0  0  0  0  0  0  0  0  0  0

    34   2 31  1  1  0  1  1  1  0  0  1  0  0  1

    35   2 28  0  0  5  0  1  1  0  0  1  0  1  1

    36   3 30  0  1  2  0  0  0  0  0  0  1  1  2

    37   0 34  1  0  1  0  0  0  0  1  1  0  1  1

    38   2 29  0  0  2  2  0  0  0  1  1  0  2  1

    39   2 33  1  0  0  1  0  0  0  0  2  0  1  0

    40   2 35  1  1  0  0  0  0  0  0  0  1  0  0

    41   0 27  3  0  9  0  0  0  0  0  1  0  0  0

4. Structural Hole analysis (ego-centric network data)
Which unit has the lowest Efficienc score (3rd column), and what does that mean? 

- Unit 33: 0.495.   This means that about 50% of their direct ties are not buying them extra network contacts—they can get those through their existing contacts. 

What does it mean to have a Efficienc score of 1?  

- It means that contacts are not connected among themselves. No unit with more than one tie has a score of 1 in this company. 

Which unit has the lowest Constrain score (4th column), and what does this mean? What could be a benefit of having low constraint for a unit in this company? Compare your answer to the finding by Burt in the assigned reading (“Structural Holes and Good Ideas). 

- Unit 17: 0.208. Constrain is a summary measure that taps the extent to which ego's connections are to others who are connected to one another.  If ego's potential trading partners all have one another as potential trading partners, ego is highly constrained.  If ego's partners do not have other alternatives in the neighborhood, they cannot constrain ego's behavior (from tutorial). Compared to Burt’s paper, unit 1 has a network full of structural holes. 

One benefit is that a unit can negotiate with two units with less risk of them taking to each other (a power play benefit). Another benefit is to innovate more by recombining technologies from two units in your network (and presumably these have not been combined before because those two units do not talk to each other). The innovation benefit is what Burt is showing in his paper. 

Which unit has the highest Constrain score, and what does this mean?

- Unit 9: 0.840.  This means that most of these unit’s contacts (alters) are communicating with one another. That is a network lacking in structural holes—constraint is the opposite. It means less power play and innovation through recombination benefits. 

STRUCTURAL HOLES

--------------------------------------------------------------------------------

Input dataset:                MIIC Collaboration dichotemized (C:\Documents and Settings\hansen\My Documents\UCINET data\MIIC Collaboration dichotemized)

Method:                       Ego Network -- connections 2 links beyond ego are ignored

Output dataset                MIIC Collaboration dichotemized-SH (C:\Documents and Settings\hansen\My Documents\UCINET data\MIIC Collaboration dichotemized-SH)

Structural Hole Measures

           Degree   EffSize Efficienc Constrain Hierarchy Ego Betwe Ln(Constr Indirects   Density

        --------- --------- --------- --------- --------- --------- --------- --------- ---------

     1     13.000    11.188     0.861     0.218     0.036    74.333    -1.523     0.644     0.141

     2      1.000     1.000     1.000     1.000     1.000     0.000     0.000     0.000     0.141

     3      4.000     2.500     0.625     0.670     0.058     3.000    -0.400     0.600     0.500

     4     11.000     9.038     0.822     0.272     0.054    16.000    -1.301     0.672     0.236

     5      7.000     5.591     0.799     0.396     0.046    28.000    -0.925     0.627     0.262

     6      8.000     6.708     0.839     0.341     0.071    22.000    -1.077     0.583     0.179

     7      4.000     3.500     0.875     0.469     0.153     7.000    -0.756     0.286     0.167

     8     16.000    11.842     0.740     0.229     0.100    47.836    -1.474     0.781     0.250

     9      3.000     1.667     0.556     0.840     0.074     0.000    -0.175     0.556     0.333

    10     10.000     8.767     0.877     0.268     0.041    60.000    -1.318     0.596     0.133

    11      7.000     5.389     0.770     0.437     0.074    11.333    -0.828     0.677     0.286

    12      9.000     8.450     0.939     0.246     0.126    20.000    -1.401     0.387     0.083

    13      4.000     2.500     0.625     0.714     0.040     3.500    -0.337     0.664     0.583

    14      8.000     5.636     0.705     0.419     0.114    16.583    -0.870     0.723     0.268

    15     11.000     8.067     0.733     0.300     0.034    41.283    -1.205     0.778     0.336

    16      5.000     3.889     0.778     0.519     0.215     8.500    -0.655     0.474     0.250

    17     16.000    13.676     0.855     0.208     0.043    52.452    -1.571     0.770     0.162

    18      6.000     4.071     0.679     0.525     0.178     5.000    -0.645     0.638     0.300

    19      9.000     7.167     0.796     0.316     0.144    20.000    -1.152     0.544     0.153

    20      5.000     3.833     0.767     0.581     0.030     6.500    -0.543     0.683     0.400

    21      4.000     2.667     0.667     0.724     0.108     2.000    -0.323     0.633     0.500

    22     12.000     7.882     0.657     0.305     0.065    32.333    -1.189     0.832     0.364

    23     11.000     8.567     0.779     0.285     0.078    35.167    -1.254     0.682     0.209

    24      8.000     6.611     0.826     0.385     0.037    30.833    -0.953     0.721     0.268

    25      7.000     5.000     0.714     0.436     0.082    12.500    -0.830     0.677     0.262

    26      6.000     3.000     0.500     0.611     0.099     0.833    -0.492     0.834     0.633

    27      1.000     1.000     1.000     1.000     1.000     0.000     0.000     0.000     0.633

    28      8.000     6.950     0.869     0.303     0.079    19.500    -1.194     0.491     0.179

    29      8.000     7.125     0.891     0.293     0.183    25.000    -1.227     0.376     0.125

    30      3.000     2.300     0.767     0.760     0.215     2.000    -0.274     0.400     0.333

    31      8.000     6.250     0.781     0.340     0.102    23.833    -1.079     0.561     0.214

    32      8.000     7.136     0.892     0.288     0.088    25.000    -1.245     0.442     0.161

    33      8.000     3.958     0.495     0.472     0.118     8.667    -0.750     0.814     0.518

    34     12.000     7.895     0.658     0.303     0.085    39.783    -1.195     0.799     0.326

    35     14.000     9.474     0.677     0.283     0.130    31.717    -1.263     0.813     0.291

    36     13.000     8.158     0.628     0.294     0.084    33.690    -1.224     0.843     0.359

    37      7.000     4.909     0.701     0.417     0.050    19.833    -0.875     0.666     0.286

    38     13.000     9.368     0.721     0.276     0.082    42.583    -1.286     0.788     0.269

    39      9.000     6.125     0.681     0.398     0.100    10.500    -0.920     0.793     0.347

    40      7.000     3.750     0.536     0.482     0.035     3.650    -0.729     0.806     0.595

    41     14.000    10.719     0.766     0.251     0.045    47.950    -1.383     0.818     0.275

