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Abstract

Purpose — The purpose of this study is to investigate risk
price implied from the pricing kernel of Korean stock distribution
market. Recently, it is considered that the quantitative easing
programs of major developed countries are contributing to a re-
duction in global uncertainty caused by the 2007~2009 financial
crisis. If true, the risk premium as compensation for global sys-
temic risk or economic uncertainty should show a decrease. We
examine whether the risk price in the Korean stock distribution
market has declined in recent years, and attempt to provide
practical implications for investors to manage their portfolios
more efficiently, as well as academic implications.

Research design, data and methodology — To estimate the
risk price, we adopt a non-parametric method; the minimum
norm pricing kernel method under the LOP (Law of One Price)
constraint. For the estimation, we use 17 industry sorted portfo-
lios provided by the KRX (Korea Exchange). Additionally, the
monthly returns of the 17 industry sorted portfolios, from July
2000 to June 2014, are utilized as data samples. We set 120
months (10 years) as the estimation window, and estimate the
risk prices from July 2010 to June 2014 by month. Moreover,
we analyze correlation between any of the two industry portfo-
lios within the 17 industry portfolios to suggest further economic
implications of the risk price we estimate.

Results — According to our results, the risk price in the
Korean stock distribution market shows a decline over the peri-
od of July 2010 to June 2014 with statistical significance.
During the period of the declining risk price, the average corre-
lation level between any of the two industry portfolios also
shows a decrease, whereas the standard deviation of the aver-
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age correlation shows an increase. The results imply that the
amount of systematic risk in the Korea stock distribution market
has decreased, whereas the amount of industry-specific risk has
increased. It is one of the well known empirical results that cor-
relation and uncertainty are positively correlated, therefore, the
declining correlation may be the result of decreased global eco-
nomic uncertainty. Meanwhile, less asset correlation enables in-
vestors to build portfolios with less systematic risk, therefore the
investors require lower risk premiums for the efficient portfolio,
resulting in the declining risk price.

Conclusions — Our results may provide evidence of reduction
in global systemic risk or economic uncertainty in the Korean
stock distribution market. However, to defend the argument, fur-
ther analysis should be done. For instance, the change of glob-
al uncertainty could be measured with funding costs in the glob-
al money market; subsequently, the relation between global un-
certainty and the price of risk might be directly observable. In
addition, as time goes by, observations of the risk price could
be extended, enabling us to confirm the relation between the
global uncertainty and the effect of quantitative easing. These
topics are beyond our scope here, therefore we reserve them
for future research.
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<Table 1> Summary of Industry Portfolios as of June 2014
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Industry Classification No. of Listed Issues Market Cap. (Unit: KRW, %)
Food & Beverages 51 (5.62) 30,471,646,177,755 (2.55)
Textile & Wearing Apparel 29 (3.20) 5,378,250,225,007 (0.45)
Paper & Wood 26 (2.87) 2,725,492,300,392 (0.23)
Chemicals 108(11.91) 111,196,096,579,645 (9.29)
Medical Supplies 48 (5.29) 14,171,751,619,843 (1.18)
Non-metallic Mineral 30 (3.31) 5,526,319,457,866 (0.46)
Iron & Metal Products 49 (5.40) 53,651,093,568,275 (4.48)
Machinery 43 (4.74) 19,452,754,779,752 (1.62)
Electrical & Electronic 68 (7.50) 302,433,294,971,144 (25.26)
Medical & Precision Machines 4 (0.44) 696,115,544,322 (0.06)
Transport Equipment 54 (5.95) 160,299,839,404,730 (13.39)
Distribution 65 (7.17) 66,533,329,857,739 (5.56)
Electricity & Gas 11 (1.21) 32,710,947,890,140 (2.73)
Construction 42 (4.63) 26,101,546,109,700 (2.18)
Transport & Storage 24 (2.65) 21,543,123,059,515 (1.80)
Communication 3 (0.33) 31,098,883,134,320 (2.60)
Services 159(17.53) 145,997,399,406,634 (12.19)
Finance and etc. 93(10.25) 167,228,795,471,254 (13.96)
Total 806(100.0) 1,197,216,679,558,030 (100.0)
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<Table 2> Average Correlation: Industry Portfolios vs Fama-French Portfolios

Industry-sorted Portfolios Size & B/M-sorted Portfolios
Industry Classification Avg. Correlation Size B/M Avg. Correlation
Food & Beverages 0.602 1 1 0.645
Textile & Wearing Apparel 0.581 1 2 0.682
Paper & Wood 0.605 1 3 0.781
Chemicals 0.647 1 4 0.566
Medical Supplies 0.540 2 1 0.697
Non-metallic Mineral 0.585 2 2 0.799
Iron & Metal Products 0.569 2 3 0.802
Machinery 0.611 2 4 0.683
Electrical & Electronic 0.492 3 1 0.749
Medical & Precision Machines 0.486 3 2 0.795
Transport Equipment 0.581 3 3 0.783
Distribution 0.639 3 4 0.672
Electricity & Gas 0.415 4 1 0.706
Construction 0.600 4 2 0.797
Trnasport & Storage 0.593 4 3 0.761
Communication 0.349 4 4 0.664
Services 0.644
Total Average 0.561 Total Average Correlation 0.724
<Table 3> Summary Statistics of Industry Sorted Portfolios
Industry Classification mean sd min max cum ret alpha beta
Food & Beverages 0.013 0.069 -0.186 0.208 6.351 0.006** 0.722
Textile & Wearing Apparel 0.004 0.091 -0.394 0.247 0.983 -0.004 0.912
Paper & Wood 0.007 0.083 -0.283 0.192 1.695 -0.001 0.870
Chemicals 0.016 0.078 -0.257 0.205 9.411 0.008** 0.938
Medical Supplies 0.015 0.086 -0.248 0.347 7.160 0.008 0.742
Non-metallic Mineral 0.013 0.090 -0.337 0.302 4.296 0.005 0.880
Iron & Metal Products 0.014 0.084 -0.235 0.255 6.202 0.007 0.887
Machinery 0.017 0.113 -0.354 0.368 5.549 0.007 1.227
Electrical & Electronic 0.010 0.096 -0.305 0.384 2.278 0.001 1.122
Medical & Precision Machines 0.017 0.152 -0.298 0.687 2.868 0.007 1.342
Transport Equipment 0.020 0.093 -0.326 0.240 12.651 0.011* 1.076
Distribution 0.012 0.088 -0.308 0.310 3.935 0.004 1.044
Electricity & Gas 0.004 0.071 -0.197 0.175 1.357 -0.002 0.541
Construction 0.012 0.110 -0.329 0.377 2.875 0.003 1.208
Transport & Storage 0.016 0.115 -0.296 0.408 5.067 0.006 1.261
Communication -0.003 0.065 -0.218 0.178 0.388 -0.009** 0.522
Services 0.008 0.085 -0.346 0.314 2.199 0.000 0.995
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BEIHAZ ZEEZ|RF0| oA B2 o 0.722 ALz Xt E alphall betaS | HA|SIRICE. <Table 3>2 MHE
O, Ol ot=9 d2 HZHQl WHoZ SDFE FHo|7| 2t W MA m27|7tof] U0 B +AEO| IE =2 MY 2+
Z|ZAHC R M ZEEZ|QE ABSHE AWO| & O EtEES ZHIYOE FH7|Zt FHFAUAER 71 =2 AT ASE LiE}
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<Table 4> Estimation Result: A\

intercept slope
coefficient| s.e.
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<Table 5> Average of Correlation
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1 2 3

7 8 9 10

11

12

13 14 15

16

17

Jul-10 | 0.600 | 0.573 | 0.607

0.648

0.536

0.576

0.553 | 0.598 | 0.500 | 0.493

0.586

0.620

0.441 | 0.589 | 0.579

0.358

0.623

Aug-10 | 0.597 | 0.572 | 0.606

0.642

0.531

0.581

0.552 | 0.596 | 0.495 | 0.488

0.588

0.626

0.436 | 0.585 | 0.578

0.351

0.618

Sep-10 | 0.600 | 0.576 | 0.609

0.644

0.532

0.595

0.557 | 0.598 | 0.496 | 0.489

0.591

0.631

0.437 | 0.588 | 0.580

0.357

0.622

Oct-10 | 0.595 | 0.577 | 0.610

0.640

0.546

0.591

0.553 | 0.592 | 0.489 | 0.482

0.583

0.626

0.429 | 0.582 | 0.575

0.350

0.617

Nov-10 | 0.586 | 0.569 | 0.601

0.631

0.535

0.594

0.542 | 0.582 | 0.471 | 0.469

0.579

0.617

0.415 | 0.571 | 0.566

0.343

0.610

Dec-10 | 0.588 | 0.571 | 0.602

0.632

0.540

0.594

0.545 | 0.583 | 0.474 | 0.468

0.583

0.618

0.417 | 0.573 | 0.564

0.343

0.611

Jan-11| 0.586 | 0.570 | 0.601

0.628

0.537

0.593

0.553 | 0.581 | 0.470 | 0.465

0.581

0.617

0.421 | 0.574 | 0.569

0.345

0.610

Feb-11| 0.600 | 0.557 | 0.600

0.627

0.526

0.585

0.539 | 0.584 | 0.451 | 0.446

0.574

0.608

0.415 | 0.561 | 0.566

0.335

0.600

Mar-11 | 0.607 | 0.562 | 0.602

0.624

0.529

0.587

0.542 | 0.588 | 0.455 | 0.448

0.575

0.610

0.414 | 0.564 | 0.567

0.345

0.603

Apr-11 | 0.601 | 0.558 | 0.598

0.620

0.524

0.583

0.534 | 0.587 | 0.460 | 0.441

0.578

0.605

0.403 | 0.558 | 0.560

0.334

0.598

May-11 | 0.601 | 0.557 | 0.598

0.620

0.528

0.583

0.534 | 0.587 | 0.461 | 0.441

0.578

0.605

0.391 | 0.558 | 0.561

0.340

0.613

Jun-11| 0.597 | 0.552 | 0.596

0.616

0.522

0.579

0.535 | 0.585 | 0.467 | 0.445

0.574

0.601

0.386 | 0.552 | 0.558

0.355

0.609

Jul-11] 0.595 | 0.552 | 0.596

0.615

0.517

0.584

0.535 | 0.591 | 0.470 | 0.445

0.575

0.602

0.378 | 0.554 | 0.558

0.356

0.609

Aug-11| 0.589 | 0.549 | 0.587

0.612

0.519

0.580

0.532 | 0.589 | 0.471 | 0.442

0.573

0.599

0.373 | 0.551 | 0.555

0.371

0.606

Sep-11| 0.595 | 0.556 | 0.592

0.617

0.523

0.585

0.538 | 0.590 | 0.459 | 0.450

0.576

0.602

0.383 | 0.564 | 0.561

0.368

0.608

Oct-11 | 0.593 | 0.544 | 0.582

0.612

0.513

0.581

0.527 | 0.578 | 0.443 | 0.437

0.564

0.592

0.371 | 0.564 | 0.550

0.350

0.603

Nov-11 | 0.594 | 0.540 | 0.580

0.613

0.512

0.578

0.526 | 0.579 | 0.440 | 0.435

0.563

0.593

0.376 | 0.571 | 0.552

0.345

0.603

Dec-11 | 0.584 | 0.539 | 0.569

0.605

0.511

0.571

0.515 | 0.575 | 0.422 | 0.428

0.556

0.583

0.363 | 0.561 | 0.541

0.332

0.593

Jan-12 | 0.584 | 0.545 | 0.573

0.605

0.515

0.573

0.514 | 0.577 | 0.426 | 0.423

0.558

0.584

0.376 | 0.564 | 0.542

0.335

0.594

Feb-12 | 0.580 | 0.539 | 0.565

0.604

0.511

0.569

0.513 | 0.577 | 0.421 | 0.413

0.557

0.580

0.377 | 0.565 | 0.538

0.350

0.590

Mar-12 | 0.579 | 0.541 | 0.566

0.603

0.515

0.569

0.511 | 0.577 | 0.415 | 0.414

0.555

0.578

0.380 | 0.567 | 0.537

0.345

0.589

Apr-12 | 0.569 | 0.538 | 0.560

0.597

0.508

0.564

0.520 | 0.573 | 0.405 | 0.413

0.546

0.572

0.371 | 0.573 | 0.533

0.336

0.583

May-12 | 0.568 | 0.542 | 0.556

0.595

0.505

0.562

0.520 | 0.572 | 0.414 | 0.411

0.554

0.573

0.370 | 0.570 | 0.539

0.331

0.598

Jun-12 | 0.568 | 0.547 | 0.557

0.594

0.499

0.561

0.525 | 0.571 | 0.410 | 0.409

0.553

0.571

0.370 | 0.568 | 0.538

0.333

0.598

Jul-12 | 0.559 | 0.546 | 0.547

0.589

0.491

0.552

0.523 | 0.565 | 0.396 | 0.398

0.547

0.566

0.356 | 0.563 | 0.527

0.311

0.594

Aug-12 | 0.560 | 0.544 | 0.550

0.588

0.491

0.553

0.523 | 0.563 | 0.391 | 0.402

0.545

0.566

0.357 | 0.565 | 0.531

0.313

0.594

Sep-12 | 0.562 | 0.546 | 0.552

0.589

0.494

0.554

0.524 | 0.562 | 0.393 | 0.403

0.544

0.568

0.356 | 0.567 | 0.532

0.319

0.603

Oct-12 | 0.551 | 0.536 | 0.543

0.581

0.484

0.557

0.523 | 0.554 | 0.380 | 0.389

0.534

0.561

0.355 | 0.559 | 0.522

0.319

0.596

Nov-12 | 0.559 | 0.540 | 0.543

0.583

0.486

0.559

0.525 | 0.556 | 0.384 | 0.386

0.537

0.564

0.359 | 0.561 | 0.532

0.321

0.597

Dec-12 | 0.558 | 0.544 | 0.542

0.582

0.488

0.558

0.524 | 0.556 | 0.382 | 0.383

0.536

0.564

0.356 | 0.560 | 0.530

0.318

0.597

Jan-13 | 0.545 | 0.527 | 0.526

0.570

0.479

0.545

0.517 | 0.548 | 0.358 | 0.372

0.521

0.550

0.346 | 0.550 | 0.516

0.306

0.586

Feb-13 | 0.543 | 0.525 | 0.526

0.569

0.477

0.544

0.516 | 0.545 | 0.354 | 0.372

0.519

0.549

0.345 | 0.548 | 0.518

0.302

0.585

Mar-13 | 0.543 | 0.524 | 0.519

0.567

0.477

0.545

0.515 | 0.545 | 0.353 | 0.368

0.519

0.548

0.344 | 0.548 | 0.517

0.302

0.584

Apr-13 | 0.538 | 0.521 | 0.505

0.563

0.479

0.545

0.510 | 0.544 | 0.352 | 0.366

0.513

0.546

0.344 | 0.545 | 0.513

0.293

0.582

May-13 | 0.524 | 0.528 | 0.504

0.556

0.471

0.534

0.508 | 0.537 | 0.348 | 0.361

0.503

0.542

0.326 | 0.532 | 0.504

0.270

0.574

Jun-13 | 0.528 | 0.533 | 0.508

0.559

0.474

0.537

0.512 | 0.538 | 0.354 | 0.362

0.500

0.543

0.336 | 0.534 | 0.502

0.276

0.581

Jul-13 | 0.529 | 0.533 | 0.506

0.559

0.474

0.536

0.513 | 0.538 | 0.351 | 0.362

0.500

0.543

0.339 | 0.535 | 0.501

0.276

0.581

Aug-13 | 0.529 | 0.537 | 0.509

0.560

0.475

0.537

0.515 | 0.538 | 0.352 | 0.362

0.499

0.544

0.338 | 0.538 | 0.503

0.278

0.582

Sep-13 | 0.537 | 0.541 | 0.509

0.561

0.478

0.541

0.519 | 0.540 | 0.351 | 0.362

0.500

0.545

0.337 | 0.540 | 0.509

0.277

0.586

Oct-13 | 0.535 | 0.538 | 0.506

0.559

0.475

0.538

0.517 | 0.537 | 0.344 | 0.356

0.496

0.542

0.354 | 0.540 | 0.507

0.272

0.588

Nov-13 | 0.535 | 0.551 | 0.515

0.558

0.479

0.538

0.518 | 0.536 | 0.339 | 0.360

0.495

0.541

0.347 | 0.550 | 0.510

0.266

0.587

Dec-13 | 0.533 | 0.551 | 0.515

0.558

0.482

0.541

0.518 | 0.536 | 0.341 | 0.359

0.496

0.541

0.343 | 0.550 | 0.510

0.274

0.591

Jan-14 | 0.534 | 0.551 | 0.516

0.558

0.480

0.539

0.519 | 0.535 | 0.343 | 0.357

0.496

0.544

0.359 | 0.551 | 0.509

0.275

0.592

Feb-14 | 0.535 | 0.552 | 0.517

0.559

0.481

0.534

0.518 | 0.536 | 0.355 | 0.356

0.497

0.547

0.359 | 0.551 | 0.510

0.278

0.596

Mar-14 | 0.536 | 0.553 | 0.523

0.561

0.482

0.533

0.519 | 0.538 | 0.356 | 0.360

0.500

0.548

0.359 | 0.552 | 0.512

0.279

0.597

Apr-14 | 0.535 | 0.553 | 0.523

0.561

0.481

0.533

0.518 | 0.537 | 0.359 | 0.360

0.498

0.548

0.357 | 0.552 | 0.512

0.277

0.601

May-14 | 0.540 | 0.554 | 0.526

0.563

0.483

0.535

0.522 | 0.540 | 0.358 | 0.361

0.501

0.567

0.357 | 0.554 | 0.514

0.278

0.607

Jun-14 | 0.535 | 0.550 | 0.522

0.561

0.478

0.528

0.519 | 0.536 | 0.350 | 0.352

0.497

0.574

0.354 | 0.549 | 0.513

0.273

0.605

Number | Industry Classification

Number

Industry Classification

Number

Industry Classification

1 Food & Beverages

Iron & Metal Products

13

Electricity & Gas

Textile & Wearing Apparel

Machinery

14

Construction

Paper & Wood

Electrical&Electronic

15

Transport & Storage

Chemicals

10

Medical & Precision Machines

16

Communication

Medical Supplies

11

Transport Equipment

17

Services

|| |wW|N

Non-metallicMineral

12

Distribution




Kyoung-Woo Sohn, Won-Suk Liu / Journal of Distribution Science 13-5 (2015) 71-82 79

<Table 6> Estimation Result: p;

level intercept slope R
coeff s.e. z-value coeff s.e. z-value
Food & Beverages 0.608 0.005 114.978 -0.002 0.000 -9.219 0.878
Textile & Wearing Apparel 0.562 0.007 84.944 -0.001 0.000 -2.008 0.322
Paper & Wood 0.614 0.005 134.612 -0.002 0.000 -9.050 0.901
Chemicals 0.641 0.003 254.732 -0.002 0.000 -13.265 0.953
Medical Supplies 0.538 0.003 172.859 -0.002 0.000 -8.801 0.879
Non-metallic Mineral 0.595 0.003 200.182 -0.001 0.000 -14.204 0.925
Iron & Metal Products 0.543 0.005 111.103 -0.001 0.000 -4.321 0.628
Machinery 0.599 0.003 193.077 -0.002 0.000 -13.144 0.926
Electrical&Electronic 0.492 0.006 80.703 -0.004 0.000 -11.214 0.923
Medical & Precision Machines 0479 0.005 94.268 -0.003 0.000 -13.008 0.951
Transport Equipment 0.597 0.003 179.694 -0.002 0.000 -15.899 0.952
Distribution 0.621 0.005 126.443 -0.002 0.000 -7.125 0.856
Electricity & Gas 0.416 0.010 42.687 -0.002 0.000 -4.668 0.740
Construction 0.576 0.005 113.188 -0.001 0.000 -3.794 0.538
Transport & Storage 0.575 0.003 212.782 -0.002 0.000 -10.291 0.916
Communication 0.368 0.008 47570 -0.002 0.000 -8.579 0.833
Services 0.610 0.004 144.307 -0.001 0.000 -2.616 0.414
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<Table 7>
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Standard Deviation of Correlations

1 2

3

4

5

7

8

9

10

11

12

13

14

15

16

17

Jul-10

0.1320|0.1383

0.1234

0.1436

0.1410

0.1431

0.1256

0.1659

0.1384

0.1438

0.1625

0.1263

0.1440

0.1339

0.1398

0.1650

0.1307

Aug-10

0.1368 | 0.1389

0.1229

0.1491

0.1447

0.1416

0.1257

0.1664

0.1409

0.1461

0.1616

0.1245

0.1447

0.1391

0.1410

0.1663

0.1370

Sep-10

0.1372]0.1365

0.1212

0.1487

0.1449

0.1371

0.1258

0.1655

0.1400

0.1460

0.1610

0.1253

0.1445

0.1373

0.1407

0.1640

0.1376

Oct-10

0.1395|0.1370

0.1213

0.1505

0.1403

0.1394

0.1262

0.1691

0.1408

0.1479

0.1637

0.1266

0.1486

0.1410

0.1413

0.1662

0.1406

Nov-10

0.1431]0.1393

0.1242

0.1547

0.1450

0.1399

0.1298

0.1739

0.1478

0.1507

0.1657

0.1297

0.1538

0.1458

0.1440

0.1683

0.1432

Dec-10

0.1434 | 0.1389

0.1247

0.1554

0.1443

0.1402

0.1290

0.1733

0.1462

0.1517

0.1644

0.1300

0.1524

0.1455

0.1448

0.1681

0.1436

Jan-11

0.1428 | 0.1373

0.1239

0.1574

0.1429

0.1397

0.1281

0.1717

0.1467

0.1518

0.1646

0.1284

0.1523

0.1466

0.1448

0.1679

0.1423

Feb-11

0.1404 | 0.1430

0.1250

0.1599

0.1489

0.1443

0.1330

0.1730

0.1508

0.1530

0.1681

0.1353

0.1550

0.1563

0.1470

0.1711

0.1509

Mar-11

0.1346 | 0.1378

0.1231

0.1613

0.1458

0.1418

0.1308

0.1686

0.1501

0.1537

0.1678

0.1349

0.1560

0.1592

0.1468

0.1689

0.1476

Apr-11

0.1371]0.1397

0.1249

0.1643

0.1464

0.1431

0.1321

0.1678

0.1473

0.1566

0.1670

0.1382

0.1557

0.1650

0.1506

0.1716

0.1530

May-11

0.13820.1369

0.1243

0.1658

0.1435

0.1448

0.1337

0.1704

0.1487

0.1585

0.1691

0.1411

0.1593

0.1660

0.1501

0.1691

0.1458

Jun-11

0.1332]0.1313

0.1229

0.1626

0.1404

0.1411

0.1337

0.1634

0.1477

0.1580

0.1674

0.1382

0.1595

0.1601

0.1490

0.1649

0.1427

Jul-11

0.1352|0.1331

0.1258

0.1630

0.1434

0.1365

0.1350

0.1596

0.1483

0.1596

0.1644

0.1380

0.1598

0.1572

0.1510

0.1636

0.1445

Aug-11

0.134210.1327

0.1254

0.1600

0.1418

0.1347

0.1331

0.1579

0.1467

0.1586

0.1628

0.1371

0.1612

0.1547

0.1501

0.1604

0.1422

Sep-11

0.1354 | 0.1322

0.1268

0.1604

0.1416

0.1358

0.1339

0.1575

0.1478

0.1564

0.1607

0.1359

0.1585

0.1569

0.1492

0.1605

0.1414

Oct-11

0.1358 | 0.1392

0.1320

0.1627

0.1469

0.1387

0.1387

0.1665

0.1507

0.1604

0.1668

0.1412

0.1610

0.1577

0.1542

0.1657

0.1441

Nov-11

0.1349|0.1417

0.1335

0.1629

0.1479

0.1391

0.1400

0.1668

0.1506

0.1615

0.1689

0.1412

0.1602

0.1555

0.1536

0.1680

0.1470

Dec-11

0.1388 | 0.1429

0.1379

0.1667

0.1487

0.1415

0.1439

0.1689

0.1546

0.1638

0.1715

0.1454

0.1641

0.1604

0.1578

0.1711

0.1500

Jan-12

0.1383 | 0.1439

0.1365

0.1654

0.1482

0.1411

0.1428

0.1681

0.1501

0.1610

0.1711

0.1434

0.1598

0.1600

0.1562

0.1697

0.1485

Feb-12

0.1356 | 0.1409

0.1360

0.1652

0.1481

0.1398

0.1428

0.1687

0.1512

0.1588

0.1713

0.1414

0.1604

0.1601

0.1528

0.1660

0.1472

Mar-12

0.1364 | 0.1407

0.1362

0.1660

0.1465

0.1399

0.1442

0.1687

0.1520

0.1587

0.1723

0.1424

0.1596

0.1601

0.1538

0.1680

0.1479

Apr-12

0.1360 | 0.1422

0.1404

0.1688

0.1494

0.1428

0.1442

0.1711

0.1547

0.1590

0.1739

0.1448

0.1612

0.1616

0.1554

0.1689

0.1509

May-12

0.1376 | 0.1416

0.1408

0.1725

0.1486

0.1413

0.1441

0.1729

0.1543

0.1599

0.1752

0.1464

0.1621

0.1627

0.1556

0.1695

0.1547

Jun-12

0.1379]0.1439

0.1407

0.1734

0.1491

0.1411

0.1444

0.1726

0.1545

0.1595

0.1749

0.1472

0.1616

0.1634

0.1547

0.1693

0.1537

Jul-12

0.1445|0.1575

0.1449

0.1781

0.1528

0.1467

0.1470

0.1769

0.1587

0.1633

0.1789

0.1526

0.1651

0.1689

0.1614

0.1748

0.1564

Aug-12

0.1441]0.1562

0.1436

0.1792

0.1533

0.1457

0.1485

0.1789

0.1597

0.1601

0.1814

0.1525

0.1652

0.1681

0.1608

0.1735

0.1566

Sep-12

0.1429|0.1543

0.1434

0.1798

0.1531

0.1458

0.1471

0.1802

0.1583

0.1598

0.1819

0.1537

0.1653

0.1699

0.1598

0.1718

0.1533

Oct-12

0.1433|0.1543

0.1455

0.1827

0.1545

0.1465

0.1503

0.1843

0.1595

0.1601

0.1850

0.1547

0.1662

0.1721

0.1588

0.1721

0.1540

Nov-12

0.1418 | 0.1552

0.1458

0.1827

0.1530

0.1461

0.1498

0.1839

0.1576

0.1595

0.1835

0.1561

0.1630

0.1727

0.1570

0.1707

0.1548

Dec-12

0.1430 | 0.1544

0.1465

0.1837

0.1524

0.1468

0.1509

0.1842

0.1577

0.1604

0.1843

0.1572

0.1637

0.1736

0.1578

0.1712

0.1566

Jan-13

0.1475|0.1595

0.1504

0.1895

0.1556

0.1469

0.1540

0.1878

0.1632

0.1619

0.1896

0.1612

0.1668

0.1770

0.1632

0.1743

0.1604

Feb-13

0.1477 | 0.1648

0.1505

0.1901

0.1566

0.1471

0.1546

0.1902

0.1645

0.1620

0.1908

0.1618

0.1673

0.1791

0.1625

0.1770

0.1606

Mar-13

0.1494 | 0.1647

0.1529

0.1918

0.1565

0.1465

0.1555

0.1899

0.1646

0.1634

0.1909

0.1621

0.1675

0.1781

0.1628

0.1774

0.1611

Apr-13

0.1495|0.1640

0.1515

0.1949

0.1563

0.1469

0.1569

0.1928

0.1651

0.1639

0.1956

0.1631

0.1686

0.1832

0.1670

0.1813

0.1626

May-13

0.1553 | 0.1641

0.1525

0.1991

0.1590

0.1518

0.1590

0.1976

0.1668

0.1663

0.2021

0.1657

0.1743

0.1894

0.1708

0.1836

0.1691

Jun-13

0.1537 | 0.1627

0.1510

0.1967

0.1584

0.1502

0.1574

0.1957

0.1642

0.1658

0.2027

0.1641

0.1733

0.1873

0.1699

0.1830

0.1680

Jul-13

0.1532 | 0.1624

0.1515

0.1955

0.1574

0.1505

0.1581

0.1957

0.1651

0.1655

0.2023

0.1640

0.1724

0.1868

0.1703

0.1832

0.1684

Aug-13

0.1550 | 0.1630

0.1517

0.1955

0.1596

0.1506

0.1593

0.1955

0.1651

0.1655

0.2025

0.1646

0.1718

0.1864

0.1698

0.1830

0.1686

Sep-13

0.1550 | 0.1635

0.1525

0.1972

0.1596

0.1534

0.1602

0.1963

0.1650

0.1662

0.2019

0.1663

0.1722

0.1879

0.1703

0.1834

0.1703

Oct-13

0.1560 | 0.1643

0.1524

0.1981

0.1614

0.1535

0.1609

0.1967

0.1658

0.1671

0.2021

0.1665

0.1674

0.1880

0.1708

0.1857

0.1704

Nov-13

0.1619]0.1619

0.1483

0.2016

0.1606

0.1545

0.1624

0.1995

0.1671

0.1662

0.2051

0.1689

0.1698

0.1888

0.1755

0.1869

0.1724

Dec-13

0.1621]0.1612

0.1483

0.2017

0.1588

0.1539

0.1621

0.1996

0.1673

0.1664

0.2056

0.1685

0.1732

0.1888

0.1749

0.1841

0.1726

Jan-14

0.1613|0.1603

0.1472

0.1995

0.1587

0.1527

0.1584

0.1977

0.1673

0.1661

0.2041

0.1652

0.1708

0.1864

0.1727

0.1837

0.1722

Feb-14

0.1612|0.1589

0.1449

0.1993

0.1574

0.1517

0.1560

0.1964

0.1657

0.1656

0.2038

0.1631

0.1705

0.1846

0.1720

0.1828

0.1732

Mar-14

0.1612|0.1594

0.1435

0.1988

0.1562

0.1528

0.1558

0.1964

0.1657

0.1656

0.2051

0.1631

0.1706

0.1844

0.1727

0.1826

0.1729

Apr-14

0.1613]0.1605

0.1437

0.1993

0.1563

0.1530

0.1562

0.1973

0.1643

0.1658

0.2069

0.1639

0.1718

0.1846

0.1736

0.1831

0.1730

May-14

0.1589 | 0.1617

0.1464

0.1999

0.1558

0.1524

0.1593

0.2004

0.1652

0.1667

0.2101

0.1596

0.1723

0.1853

0.1764

0.1838

0.1718

Jun-14

0.1627 | 0.1645

0.1473

0.2021

0.1574

0.1560

0.1615

0.2020

0.1680

0.1683

0.2113

0.1604

0.1725

0.1880

0.1776

0.1853

0.1739

Number

Industry Classification

Number

Industry Classification

Number

Industry Classification

1

Food & Beverages

Iron & Metal Products

13

Electricity & Gas

Textile & Wearing Apparel

Machinery

14

Construction

Paper & Wood

Electrical&Electronic

15

Transport & Storage

Chemicals

10

Medical & Precision Machines

16

Communication

Medical Supplies

11

Transport Equipment

17

Services

|| |wW|N
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Distribution
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<Table 8> Estimation Result: 57D, ;

level intercept slope B
coeff s.e. z-value coeff s.e. z-value
Food & Beverages 0.1309 0.0033 39.1270 0.0006 0.0001 5.6290 0.7565
Textile & Wearing Apparel 0.1323 0.0027 48.4061 0.0007 0.0001 7.7120 0.7929
Paper & Wood 0.1218 0.0022 55.0418 0.0007 0.0001 6.2186 0.8077
Chemicals 0.1474 0.0018 82.1137 0.0013 0.0001 18.2341 0.9553
Medical Supplies 0.1413 0.0012 121.8829 0.0004 0.0000 8.3640 0.8315
Non-metallic Mineral 0.1369 0.0017 81.6803 0.0004 0.0000 7.2011 0.7477
Iron & Metal Products 0.1258 0.0011 112.7759 0.0008 0.0001 12.5353 0.9449
Machinery 0.1592 0.0043 36.7324 0.0009 0.0001 7.1199 0.8087
Electrical&Electronic 0.1420 0.0011 131.3315 0.0006 0.0000 12.8928 0.9219
Medical & Precision Machines 0.1506 0.0020 75.8420 0.0004 0.0001 6.4907 0.8138
Transport Equipment 0.1549 0.0029 53.0295 0.0012 0.0001 13.0408 0.9272
Distribution 0.1268 0.0016 78.4403 0.0010 0.0001 10.1218 0.9166
Electricity & Gas 0.1503 0.0019 80.6943 0.0005 0.0001 8.2945 0.8733
Construction 0.1425 0.0031 45.9490 0.0011 0.0001 9.6418 0.8990
Transport & Storage 0.1404 0.0005 262.6232 0.0008 0.0000 34.5119 0.9612
Communication 0.1621 0.0021 78.0824 0.0005 0.0001 7.3716 0.7766
Services 0.1360 0.0020 67.9021 0.0008 0.0001 13.5156 0.9162
5. d3t4dnt EE Gl AAIA AULEL BLE, & 79| Auts F8AY FXAAH 383 A7
X So|E M SICh XYL 20| /7HA0| HotX|n Ue HE
2007~2008H0] HHASE 22 2897| 0|3 0|2, YL, o3 olM of T2 %E#QQ-E% FRI5H7| -?-|3HA1E Eﬂiﬁl{l% ‘Lz':‘:EO|7‘|
S MNTSY FYSHSS 2Nl Mg un Fyjaxg U MAT FIB2000 fE betadt S UASE BEIB2RE 7
elsfelr| olf CiFmel YHelstyse At qrk pEe  EOHE S AR Y =38 SIMZORIS AASIC
CHQIO|Z=E 7} OfS =2 ZHFMA|AES 7px|D Qo] st ZH7|= = ¢7o| Zutvt ot= ZHoM 2 2E FHol S=dol &
XZIMEMOoZ MRIZ ZA AL 2 gstS Bin 9Ch Mo 2 a5t JACH= Zof Chet Aol S8 247t =7l ofF
o L — Ry | [ o oo — co=2 ¢ AA L= =
M Z4Fo| ESAMO EXXIEZR Sl B olo| oBle Cf. e oooM =L£AFE SN E7|g8AlEdel X7 5
2 AXe =2g¥AHE2 EXXER SHoia o= 7|89 An2 o sra &l KIIRIO| A oo =710
HMutMo=Z Z=JpAI7|A ECh 2 Gils 20104~2014E A|7|0f s 2h8df| 0[of Cish ==7t&Ql —,.___|O|+Eﬁo|-lif. JX[EE o]
=22 89717 MA X0 ojE S0t 35907(9 =2t

4N ot= FARSAITOIM &7t (risk price)dt F=7t 2F A2
HAE HETCEN 22Y F87|7F Lt o|F =22 4K
of 2FAMO| B2 FAQEARY 07 ¥sS MEHED 1 A
HetAQl gto|E OfsistuAt SHRALCE O|F fIs, & A= Chen
and Knez(1996)7} EZEECZ|2°| MMHEIIE Qo] Xt H| 24
(non-parametric)® SDF(stochastic discount facotr) F=HEHHE 0]
ol st=aAH2fA7F 2000 =2 XMSdte MYE ZEEZR X
0| Y¥ ol X}ZE 0|8, 2010 78~20144 6 7|7t9|
ot FAFEAT A7t4E 2EE FFESIQCE a2l F=FE
Y AY7tH9 AMSHA BolE Am|T| ol Mg ZEERQ
7t HoA S YTRIZ FHSI0 EM5RALCE

2 d7= O|E &3l 222 e S=4d0o| 1xE 4o
M AERAD FEO| HA|FAL HUEHE JHsdo] A= 2010
H~201413 J[2tof CHSE M| 7HX| ZatE 2ESHRACE JR, 21”7t
2 FHXK|(estimate)= A|7HO| CHSHM SAHX2E Rolot 22| 7|
2718 7HR|1 LA s ARLE LIEMHCE EM, MY 2t &
A4 FO0|E M Zat 2f M| Bt AEtA It AlZHol| o
A SAXCE ROlg &2l 7878 K| #d4st A= A
o= LIEMGCE AW, 2t AtRo] Ex MEtAo| 22 HRIE B
THXE ZHD 20t #FEEAs A2 CHeiA SAESE {9
oh ¥o| 7|E7|8 7HX Bt U= AL=ZE LERECE o A
WE2 Chaat 22 AAMEE MSTioh R}, of 7|7+ S¢t o
AZIof 2= Ao QEE THHECE HSAZE s82Eal
o 7|17t E0{E1 UCE =W, MAE MM SSAE 2|
SO| UASHHAM 2t M E40 e fI™e| H|SO0| ZO0tX|1

O HHO| Tet AIFHOIA YEIUBFYMO| AlStE|Of 1 B Lt
ERLP Els JIZ10] 2 @0l QEIHS 2ES J2g =g
SICte AMIZ TRSlR 1 JhsMe MYl RO Hos A3
St 22 S0f 0|30| YA FUS SRS o= LyH|
Xl A Olot RESRIE &2 HOICh MR BB ME2 X
27t SHEQIS 1 2 AN MTE st ol FX
TE TSR FHASYHO| TS F O el
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