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U.S. COMMERCE'S ORTNER SAYS YEN UNDERVALUED

Commerce Dept. undersecretary of economic a®airs Robert Ortner said that
hebelieved thedollar at current levelswas fairly priced against most European
currencies.

In a wide ranging address sponsored by the Export-lmport Bank, Ortner,
the bank's senior economist also said he believed that the yen was undervalued
and could go up by 10 or 15 pct.

“1 do not regard the dollar as undervalued at this point against the yen,"
he said.

On the other hand, Ortner said that he thought that "the yen is still a
little bit undervalued,” and "could go up another 10 or 15 pct."

In addition, Ortner, who said he was speaking personally, said ht
that the dollar against most European currencies was "fairly pri

Ortner said his analysis of the various exchange rate values wz
such economic particulars as wage rate di®erentiations. \

Ortner said there had been littleimpact on U.S. trade de cit by [ ne
of the dollar because at the time of the Plaza Accord, the dollar wa Ay
overvalued and that the “rst 15 pct decline had little impact.

He said there were indications now that the trade de cit was H
level o®.

Turning to Brazil and Mexico, Ortner made it clear that i
almost impossible for those countries to earn enough foreign exch
the service on their debts. He said the best way to deal with thig
the policies outlined in Treasury Secretary James Baker's debt in|

Web data
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How can we exploit low-dimensional structure Iin
high-dimensional data?




CONTEXT T Good solutions impact many applications
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Web data

Real application data often contain missing observations,
corruption or even malicious errors and noise.

Classical algorit hms e.g., |l east




THIS TALK T Robust Principal Component Analysis?

How do we develop provably correct and efficient
algorithms for recovering low-dimensional linear
structure from corrupted high-dimensional

observations?




THIS TALK - Outline

C Robust PCA via Convex Programming

C Main Result: Exact Recovery from Gross Errors
C Implications on Matrix Completion

C Algorithms, Simulations, and Experiments

C Open Problems and Future Directions



CLASSICAL PCA'T Fitting data with a subspace

If degenerate observations are stacked as columns of a matrix

X:[X1|...‘Xn]€Rmxn
then

r = rank(X) < m.




CLASSICAL PCA'T Fitting data with a subspace

If degenerate observations are stacked as columns of a matrix
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then
r = rank(X) < m.

Principal Component Analysis (PCA) via singular value decomposition (SVD):

AStable, efficient computation
AOptimal estimate of X under iid Gaussiannoise Y = X + 7

AFundamental statistical tool, huge impact in image processing,
vi sion, search, Dbioinformaticse




CLASSICAL PCA'T Fitting data with a subspace

If degenerate observations are stacked as columns of a matrix

X:[X1|...‘Xn]€Rmxn
then

r = rank(X) < m.

Principal Component Analysis (PCA) via singular value decomposition (SVD):

AStable, efficient computation
AOptimal estimate of X under iid Gaussiannoise Y = X + 7

AFundamental statistical tool, huge impact in image processing
vi sion, search, Dbioinformaticse

But &CA breaks down under even a single corrupted observation.




PROBLEM FORMULATION - Robust PCA?

Given Y = X + I/, with X low-rank, £ sparse, recover X.

Numerous approaches to Robust PCA in the literature:

A Multivariate trimming [Gnanadeskian + Ket t eri ng 07 2]

A Random sampling [Fischler + Bolles 6 8 1 ]
A Alternating minimization [Ke + Kanade 6 0 3 ]
A Influence functions[ de | a Torre + Bl ack 0603]

ANoponnomiaI-time algorithm with strong ¢



Some rel ated soluti onseé

Classical PCA/SVD 1 low rank + noise [Hotelling 6 3 Barhunen+Loeved 7 2 ,
From Y = X 4+ Z, recover X.

Stable, efficient algorithm, theoreti

Matrix Completion T low rank, missing data [Candes + Recht 6 0 &
Candes+ Tao

Keshevan, Oh, Montanari 6 O
From Y = Pq[X], recover X .

Increasingly well-understood; solvable if X is low rank and ) large enough:

E.g., |Q| > Cu2nr(log®n) suffices.

Our probl e&&=X+Eith



Why is the problem with Y = X + E difficult?

Some very sparse matrices are also low-rank:

H- W

E=1

Can we recover X that are incoherent with the standard basis?

Certain sparse error patterns £ make recovering X impossible:

- |
X E =e¢ev! Y=X+F

Can we correct £ whose supportis not adversarial?



When is there hope?

Can we recover X that are incoherent with the standard
basis from almost all errors £ ?

Incoherence condition on singular vectors, singular values arbitrary:

inaul fX | maxi [U[|* < pur/m.
Singular vectors of X not too sparse: max; !VL’H2 < pur/n.

not too cross-correlated:  ||UV™||oe < v/ pr/mn

Uniform model on error support, signs and magnitudes arbitrary:

supp(F) ~ uni([m]x[”]) O ~ uni([M]X[n])

pmn p'mn

Incoherence condition: [Candes + Recht 6 0 8



Naive optimization approach

Look for a low-rank X that agrees with the data up to some sparse error E:

PN




